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F1E Flink ZB5ERLR%

Bl rh, Y2 RGHRHRA S FAREATH, IR GPS BAfE T S .
FHESESERTHI N 2 HE T MERE. RS54 H S TR ERES AR 5 /s % 1l &
o WARBATRENS K AT RO AR 7 ik sii it , B2 mb e SE A s B IX S R &g, JF K st AT
gt

SR 7 A — B AN IR TR, T BESE H AR A 3 R ORI %, U0 GRS AT i L S
ffiis g b s T L SEI KA A, AT B RG EH 2R S D9 S 1) R SR RIR R AR SR ) BN AR

Apache Flink & N — PR EE A B 51 8 . B — DA OB AR BE 51 5, WX A BR A i A
T MR BT AT AR TS FTARE RS AREEREIA ST, X 2% Aot /I (1 S Rt A7 PR 1T 5

Event-driven Streaming Stream & Batch

Applications Pipelines Analytics
(Real-time)

Transactions Events Py L=t E Application
[ — ) @ @
" : S . —

o Event Log
. '| ' = =
« . B— ) @0 |- s 2o

— ") Database, KV-Store
File System, Resources | Storage
K\-Store (K8s, Yarn, Mesos, ...) | (HDFS, S3, NF5, ...)

1.1 Flink F&4}

1.1.1 Flink £ B[H 12

Flink #2J5 T Stratosphere T H , iX+& 2010 4% 2014 4F[a] iy = FrAa sk 2 A Hoh BOM kK 22 38 BT
() — T 7 00 H 002014 - 4 H , Stratosphere A5 1) —AN 73S #8445 | Apache FAFEE & 24 N — AN
I H, HOUMEIRASEE RGO RN RA K. WEAA, FZ2EIENETFRE, Bl T —x%4M
Data Artisans ) A %], F T4 Flink wilvAb. 7ESEACIAE, Dy 7 B k5 Hob AR OC 050 H RV, X H
LB T B, 1 Flink VE %5 H 13 48K

72 1: Data Artisans 2 8] T 2019 5 1 A AT 214 9000 77 B LA o

E2: EfBEY, “Flink” —1889 & B R Bk 3k, © K EZA B BT EA R A & 3242 5 49 K
#o B AANFIR . B3R, PTVA Flink LM ARRR SN 69 — AP 2042 & A SAE N Logo. AT EF, ZEH
AR RRIN b9 2o An S, # B A Flink 49 Logo.
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T H P se B L, 2014 4F 12 A, Flink VN Apache #4E 42 TR H S

Flink /& Apache # PR &K1 S MREHE T H 2 —, EARRIIA BT 200 4 TF & A G L XA
ZAE PR N NRI AR B TS5 %, Flink CBCNRTE . BN, . LS 7I5skah.
Netflix. Lyft % [E P804 A w2 6 10 ik !

653 Apache Flink BRIV

AlibabaGroup Tencent il BB weease AL HUAWEI
B ©OiEE cirz Cae S350 GOy

ovi=sz  EE ®E5 ebay ericsson 2 B

[

1.1.2 Flink 434

Flink SCRFAURIEALER . 5 2 (PR 3 SR ) 300 S, LESIRES I — Ik — Bt RE . itk
Ak, Flink 7] PR E 76 & Fh B JR$E L34 (W1 YARN. Apache Mesos Fl1 Kubernetes) I, 7] PA/E A3k 7 45
B ERALEAE o PT DAY Flink SEREECE A mrml H 1 DB G 5 i e

Flink %1 FEATA L iz AT RSN AR T . B 7 ] e JEAT O BT AT 5, Xk
1E55 oy A e AR oF HORAT 9T . BRIk, — R LRI A P PR AR CPUL R NAF REAF
W24 10, AL, Flink RESG 44 IEH XTI AR FRES . 150 A S & s BEE SRR i — X
PERPIRZS — Btk 1 R, SRORAHEEE AR 52 /)«

Apache Flink 4 H&4E T 59 K 7H 568 I 5 i dmfe e 11«

Q #MIigi—. Flink £ Runtime 1 SQL ZEHtii g —, R mE A RN TH 5 58 /7 A 58 K 1) SQL

SCHFo

Q & Flink A5 Hadoop Yarn / Apache Mesos / Kubernetes £/, 3 H. 3 #Hr b Riz 47,

O  PERE Bk, Flink $24% 7 MG 5 80 LA HE 5 i Ab 3 3R .

Q MBS Flink /B AT #E il BT NMES, A TEEERE I R AT

Flink CLZ47E I ] Ay R 24T W AZ AT TB N HRRPIRAS, St mmnt BAMRAEIR, JF3CFF
TS b — S BRI AL FR S R . 5180, Apache Flink 7E 2019 4 F B EL ELXY 11 3 5% o S A St
T B AL BRI IA B 25 1246/F8, 2020 4R 11 240 i SRS T SR IA 3 T B4 s AR 40 122618 3%,
HIEE WA TR 7TB 8, M T —P e R E 5 500 A Chrfesi) ! B 2020 44 11
Bl L 3L T Flink S22 5O RS, B SE, Flink B2 sy k) B EER A EAEL, KA1
B AR E I AL BE R o
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1. 2 Flink N 35t

Apache Flink #2& —3CAF & & WAL B T EAESE, &H T RU R 5
Q  HARERA, . FEHRZS. Bl RS,

Q B HrRAL, Hehn. EEAAE T W11 KBRS

Q HEEERA, Wl ETL 5, in—8H BT S,

1.2.1 EHEHNAERF

FEATSE AL (s A A N E AR AR (BRI HLAs H 8 Wt oldg 20 i i FE
Fr BRI P A2, BRI S 50 8 LA K 2 A

A IRBN N LR — MRS M AR, N EE SR R, T ik T
B RS BB w5 A R i R AR N AT

FHAFIRB N A RE PP SN AR P CRASSL T 5 2 M 7266 2D Be i iL . £ XA L4t
PR R GE v, SRR MOz FE 3 55 Ae 120 3 HOAIE R Eds A7 A -

TS B 5 1) L R P 2 A IR TR AL BN AT RE Y o fEIXAsE it , B AN ih SRR 3847 (1, AT
PR A A B A s Ui ) B E PR B R B NI RERF AL, PRSI . T %
5 N FIRE Fr Ak 28 S AL AN S Xl I FH R e 22 18] ) DX )

Traditional Event-driven application

transactional application
trigger \ Action
—_—

trigger . ingest | Application
Events—»| Application |———» “§ Action Events—»——»

- 5 __» Other
- Applications
Event Log write Event Log
read e
write periodically write
asynchronous
Eéj checkpoints
Persistent
Transactional DB storage

HAFIRE R R AR T Vg In] AR, AN S A R, AT E e R S AR T TSR A5 B A 1
PERE o TR AL 1T € IS 2 5 v DA D R S 5E Bl e [RII, A 288 50 B A A T ) S i AR /N
SR, AR IREN AR LR B IR B B AL AR A MBS VT 17 . fE 7 BAR R G, 2N HRF
P A €10 E ¥ (5 N IS N1 7 N b € R R R R O s P 1S R VAR R e 2 1 K 1 131 6
1117 58 S AT R o b AN T I sl B IR PPl 7 57 1 S, R St 2 o 1) B sl B F RS
I i 5 EE D BRI -

AR B N A 8 R ] pr AL Ak B 5 A BT[] NDIR AR Y BE 70 R 7€ Lo Flink HVF 25 5% Y ARe PR S R 4%
XSS . Flink $24t 7 —HFERPRES T, X508 ] DU B4R R EdE &R 2 v[iE )L TB), Jf
H B =R ORE B — M 0 — B AR IE . BbAh, Flink SCRFFH AR R . B ] a2 i) 10 & 10328 45 DL &
ProcessFunction & {1k 1% IR 18] AL BE R 1], AT SCHF sy 20l 25 B S8 b4k, Flink ib gt 7 —4
T+ 8 4«5 F 40 ¥ (Complex Event Processing, CEP)HIZE, F TR IEHE I B =

X TS IR S 1) S AR T, Flink 98 HARRIE 2 ORAF 5 (savepoint) o PRAF S — N —EURPIRSBLA,
A AR B R P S i o 25 08 — MRAF s, LA Py AT DA SE B el il B HAAE, s m) DL 30 5
FEFFHIZ A AT A /B Ui
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00D

1.2.2 BIROTNRIERF

I i TAE N E SR E P 3R BUE AR 5 . 124k, i RAE AN Il AR A T8t S fo it b 3
AW BN AR PIAT . 8 TR SR 8 SR B  ra R, A0 s Blarth i Seeb, e
BT AWM. 45 RSN RGBS &

R A HITAC B 51 B8, 38T ASEIS $RAT 0 Mo I 2R BN P Fe A B A BR RO 46, T2 6t
NSEIS SRR, TR FAFR0H 2 AW A R R 2 R . 4 REEA G NINREEE, ZEAAF AR
&Y. i, Dashboard [ FHFEFF AT LAM AN S e e HUme 45 R, 0 T DL EL B ) 32 R e 1) A 5
W3-

Apache Flink SCHRFI DA R ALARER 0T B FR I, 0 R BLTR:

Batch analytics Streaming analytics
Database /
Recorded HDFS Real-time Database/  Live Report/
Events @ Events e K-V Store Dashboard
read | periodic Query / — ingest Query / update
e
= @ site | ]

Report

SHEACEE AL, SRR AT LI EADUAE TRIEIR CH I B 7 I S A AT,
NEEA B 52 (1) (3R EAKAF 20 o T3 N7 T A& B 87 5P B FH R PP 484 o HIEAL B4 A 0T ] J LA Sz 20
P2 R, T e B P B B AT B AT« AT SEHE AT IR FE AT B, RO — AN b 2
SCWRETE 1 5 2P IR o A EEZ R o B N AR P IS AT 75 B 28 AR B 28 (W1 Flink) b, &6 5 R 15
I BES S R E T AP R, &R DAKEE 51 2 ik AL

Flink Al il ftAREE 7 A $R 4L 1 AR 3 1 0 3 e . Bpfckit, & BA— M54 ANSI /) SQL #: M,
BA M TG EFNR A 5 —i5 . ol SQL B &/l K H AN F S IR E Lig T, @27 sLn)
FAF LT, AT EA R A S R P e SR R SCRERR OR T LLE SQL A ) HR AT A il
AR BT E T 2 2 Hl 2 #, Flink ) DataStream API B¢ DataSet API $24it | ¥ £ )& )2 5l . LAk,
Flink [¥] Gelly /& Ayt 28 S 1 KRR s PR RE B e A de it 7 kA e e

S R S A B R T LA -

O HEMN RS
#2508 R A% P v B4 7 it B A P AR 56 23 A
H o 3 AR A S E s 1) Ad-hoe 40 #T
KIS 73 A

U0dDo
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1.2.3 BIREEBNRERF

$2 B -FE 4 - fin 48 (Extract-Transform-Load, ETL) & 7E A7l 2 4t < (8] F5 # f1 R 5 B ds 1) FH k. ETL
PRV 52 A A, DAERE B Mo 95 1 Hcdla P2 2 48 B2 1) 381 00 B B8l e BB 6 e

B BB RE IR BTL ARk EAT 45 Bdls, et Bdli N — Mk R sh 25—
MG RS R, EATLCESRBERIZAT, A Bl . P, EATRE N AN A2 80 1)
RS, I VBRI EIR K HAE S B B AR, Bilhn, B iE@nr DL R 48 H s g i, I
W BB NEMHE . 55— DN AT Bers SR 208005 e, B 1 B ) e AL R R 51

NEIR TR ETL AR AT S50 5 E 2 18] X1«

Periodic ETL Data Pipeline

Transactional Database / Real-time Events

Database 32 Filesystem ; Database /
@_".W_& @% e - @ Filesystem
—> @ —> Event Log
5EM ETL fEMAH L, L8R & E I W] RS i TR # 2B H U aEiB . thah,
HIREEE @A, v TEZRRG], e AR R 2L i SRR R 2ok .

Flink f¥] SQL #% ['1(8 Table API)J& FHxf FH /5 X k2 CUDF ) [ SCRF o] DA eV 22 5 DL 00 e 4
1155 . % FH 5 038 A 1) DataStream API 7 ULSEE B A B S BRI EHE &7 8 . Flink 948 A7 4i% R 40 (0
Kafka. Kinesis. Elasticsearch A1 IDBC ##fs £ R40)#eflt | —HEEFWIEES . Cib ARGt 7
SEYE, R T A DA T ) B 77 205 SO H SRR -

R P B A TE N AR AL

Q HETrESTHRSERERRE TR

O HTRE ST RIFFLE ETL

1. 3 Flink /& & 224y

TEREHE I8, A 2 IR EAESL, (H 8 o R HE He e SR PR A 7t B . Apache Storm $2LICIEIR,
HH AT SR g, WA SRR R A R IERR AL IR A . Apache Spark Streaming L AL B 7 7%
SEHL T A R AR, (ER X DS B IE I AE B RS Ab R, I HARIARE )7 THIBAS R
Ifi Apache Flink Fei | K 2B B Al = ek &, R ARV B v S ) B ik

®1.1  ZMRHTEEZRL

AL FEAE 4L (RN fRAER g TR A B [8)/5 8 JE 7 T AREFIE
Storm X N X X X
Spark Streaming N X X X N
Flink N ~ N J N

1.3.1 Flink 2% 2244

Flink /& r LS TAEZMARKME PR, flan, en bl patie 2 e m r AE#%izT, A
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RAAMIBE T EWMATBUZITE Yarn B K8S XA IFE B RSGE LI, A DAZERFh = 58 i
17
Flink {13 06 SR G040 W1 T EIFTR o

- |
g | g 4 o | O
B ® a5 £ @
ad | 25 =3 | 2§ | 25
w E o= = (1] E — o=
oo < = = O c <2
£ L} & Le g L] &
z | 8 2 ¢ | g
[ -
DataStream API DataSet API
Stream Processing Batch Processing
Runtime
Distributed Streaming Dataflow
Local Cluster Cloud
Single JVM Standalone, YARN GCE, EC2

FXPANE I HATIRES, Flink 24t 7 —&5— 00 L E AT 512, /2 Flink Runtime (Flink
1B4TH)) iX—/)Z. Flink 7£ Runtime F2Z FIR{tT DataStream A1 DataSet Pi%E& API, 4% H KRB
TENL S HEAENY, PAR—HEE &2t APL Kb br e BV 4 S o

1.3.2 Flink IZ1TAT 2244

Flink Runtime /& Flink [{#Z 0t B 451, X2 AN mX RS, e dm ey, FE—6
8% G AL b DL I 5 PAT IX IR ALF o X ANE AT B 1 AE N YARN [N H AR P EER Fi2
17, WA LAE Mesos Hffhiafre. BB £ —Bla izl GEHEH T Flink AT .

Flink Runtime JZ [ 5 N840 K Fl T bRifE Master-Slave 1454, B & & B — 4> Flink Master ( BJ
JobManager) F1—/N8kZ 4% Flink Slave (Bf! TaskManager) #1s%. Flink Runtime JZ i) 3 Z 520 an ~ K By
Ny EREIN T —A Flink SERE 3L AR 451) .

| Flink
Client
o
\?6
0;6
% TaskManager
\t% (WorkerNodes)
2
{ JobManager TaskManager
(Central Work Coordination) (WorkerNodes)
TaskManager
(WorkerNodes)

TEH% Flink B, SAAAHEF A ZATHEDL. AOTCEE FRFEBEDHIH T EA.
I 1R [ eI
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B TR
B REST Endpoint
Flink Client | KfHttAb ¥ s B AR 7 9 B i ¥, SRJ5 45845 JobManager . B SQL% /7
B Python REPL
B Scala REPL
JobManager & Flink 1) 0 TAEYMAE AR L HR . E A5 XA F B et
FISRER, XL ER pE 70 ] P SRR TCAT N AN SRR AR 2B 1
HIAFE. HTEH A M JobManagerti 0 A :
B Application Mode: {CA— AN AR EITHEH. fE 1 main /77550 | m Standalone
client) 7 JobManager [ #047 . SCHFLE R HFET o 2 I Fl'execute' / | @ Kubernetes
JobManager , ,
executeAsync'o B YARN
B Per-Job Mode: fXA—AMENIEITHERE. 1E )\ FIimain /7% (2client) | @ Mesos
IXAE BT HTIEAT
B Session Mode: —“MJobManagersZ 4 B 1L 2 [F] — 4> TaskManager£E
FE 2 ME
TaskManager | TaskManager /& 52 Fr 47 Flink job T1E X R %5

Flink 117 B R R R BERE AL %: —A> JobManager fl— /8 £ A" TaskManager. %) A /&ia

AT I RURE P AT IR — 3B 73 12 P T HE 5 et i o s At i s 21

JobManager. fEMZ 5, 7% ) bl LA

W R (o BN, Bl DRAF I DA BRSO AR 2 (B DM o 7 i P RAE DR fil A FAAT ) Java/Scala

P I —&R5r181T, WA ifEm 24T (/bin/flink run) HHIB4T.
&R Flink 1817 B 380 B N VEH ) A

(Worker)

‘TaskManager
Task Task Task
Slot Slot Slot

Memory & I/0 Manager

(Worker)

‘TaskManager
Task Task Task
Slot Slot Slot

Memory & [/Q Manager

)

1
Network Manager

\
| Actor System

Flink Program ‘é

%

N,

% \
\
\‘ \
, ",
4
Program | "

%
Dataflow / b % \
{ N

Data Streams> Network Manager
|

/
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8 /

\

3, 9o ]
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\ {

A!ctor System 2 |

] 1
i I

Task Status ‘." ,r"

i
i )
/

,"lDepI oy/Stop/
/ Cancel Tasks
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S g Status N ! /) &
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Graph Builder | | || e results %X ! o
(mm— Actor T
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Submit job T ) - DR
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(Master / YARN Application Master)
JobManager Al TaskManager 7] LU Z M7 a3, #ilan, wf LAEBENLEE EAEAMSI R HE,
W AER A A2, B3 tH YARN B Mesos 55 5 JRHEALE #E . TaskManager i%4% %] JobManager, &

B Sw L IR BT,
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JobManager

JobManager £ V£ 53 Flink MR 070 A NHATHHOCHIER BT . B @ A A R 24~ — AT
B (B—HAESS), X T8 RIAESS BT R IR OB, PR 2 A, PR IR R S Ih A R b
—™ JobManager. = A] BT HEH £ > JobManager, A — RS leader, HABIHSZ standby.

JobManager /& Flink 28 1 F 2, & B =/NAN A B 4 A4 4 Rl -

U ResourceManager

ResourceManager 91 57 Flink £ 1 BT BOAVEE . & BAESS Y (task slots) , fE55 M /2 Flink
SEREP I BEUR R FE 570, Flink AN [F] (PR AN B2 Y2 3 (W1 YARN. Mesos. Kubernetes A1 37 5 )
SEHL T %> ResourceManager . 7F Standalone #3748 11, ResourceManager R fig ) & ] ] TaskManager
AES5RE, AREH CJE 3HT ) TaskManager.

U Dispatcher

Dispatcher & it T —/> REST $%Z [1 K424 Flink B HFE T ULEHAT , H AN A B GE T WebUI
AT AT — N [1) JobMaster. ‘1183547 Flink WebUI K32 5¢ TAENLHAT IME L .

O JobMaster

JobMaster 1 57 B #14~ JobGraph AT . 2 /MEML AT BAFE — A Flink S8 RIB 21T, &AMEL
#A H T/ JobMaster.

TaskManager

TaskManagers & —> Flink Z£8£ 1) TAE (worker) HEFE, 6 STHATEIR M AMESS, FE& P AIAS 5k

Q iR % /b —4 TaskManager.

Q TaskManager " & /)N ) 55 5 B HAL 21T 45 F(task slot) .

O TaskManager 1T %5 18 (task slot) B RN HR AL B S 2. EE, 2R AT DIE—ME
F AR IAT .

O TaskManager /5 3/ )5 ,. TaskManager #& HA# {377 I} 2] ResourceManager. 473 2] ResourceManager
[F487R I, TaskManager <> $& i~ 2 M E A7 45 JobMaster.

Q 4RJ5, JobMaster H] PRRHAE 55 73 L 245 X LA LLpAT B AT T

Q EPATEFEH, A TaskManager 51217 [F]— B FHFZ AL S5 1 HoAth TaskManager A2 404

1.3.3 Flink &R

Apache Flinky — M MRS, F5 20 E A BT S HFLFT o Flink 8258 1 A & WL IR BE 7 B¢
PR PSS, W1 Hadoop YARN. Apache Mesos 1 Kubernetes, ANl 7] DLis & F 4 Standalone 37 £ #¥
BT,

AR A£3RF Flink & A2 58, Flink AR3% 2 F A2 5B B 69 47 8 AR IRPTE TR, FHARTTIR
FEREPIEREILFTR, o RRAEKKE, Flink B FRKNGTRABBLABRGER . TARLRIZH)
&AL 6938 45 #F &8 i REST A A #4789, XM T Flink £3F % 30350 69 5% .

£ Flink ', Bt H TaskManager b [#) Slot KRERHI, &4 Slot 7] LARHAT ARIFIME S (task) .
1M Job PR task, & T AFHATHIIRH P @4 (RIS 2 H B2 N T 4 task FREIILRCHY)
Slote =F5 b, Flink 1MV FE 0] LLA (O 0T S5 R AE 55 2R 47 DL RC i 2

AN FH R, HA Slot AL IZA —/N 6 E R MEECATARBE A E AT IR Z, HA Task &
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R PO RIACITE AT RG S, EAFREA 1.9 Z AT, Flink 2RI Hmk E T RgE
oy, TAEG—INA A Slot ALK FAe Task F BT RAAMEIG. A 1.9 745, Flink 745
¥ a3t tm ks O TR ICBLAY X HA LA, BX IR AR B A NETE T,

Task $4T
TR R MR AN B AR R 4 o EIRAPHRZ /T, FRATPOZILE A4 2 Flink HFEERFFAES . —
WL R, 1Ei0fE: Operator = ( Task1+Task2+---TaskN).

Q  Operator in Flink =>4 — /M 8485 5% 4 4 53 — AN BRI (T LA AH R S8 ) 8 v, ] LA
[FIZR B IR) . Operator (HEVERF) J& i@ A B (W HR A JobGraph)H Fi 5ie

Q Task in Flink =>#& 1 Flink (13217 B $AT 5 AR TAE 50 AT 55 2 P #1400 Uit B (12 7] A Execution
Graph) 1) 75 5.

Q (B REBERFBERIEMREERN— DN HATIG . (A B G SRR ERFZ RS AL ] B3 X)

Q 7 Apache Flink #', %4> Task R —MEAE, Task Z [ARA LN F11, Taskl AHITE 7
— task IEFERAEH 4. XEWRAE APLIZME 1 AT DL —> Task H U7 MEEAIRES B, A IME
Ty Ir) FA R R RS

Q &A% (Sub-Task) M. FAES AR —& 0 E TERES. TESRKZE
— MR BRI ERTREA 2 D IFATAESS . (X SEPR R MCE A7 2R IR AT 1)

TR T AREEAERF (Operator) 1155 (Task) FIF4LE5S (Sub-Task) 2 J5, T RIEATRT T

RS AT ER )

Q TaskManager(worker/slave FEF%) ] DL [E]INHAT 2 /N 55 o 9 K H0l 5 55 TaskManager FITAEHLES )
CPU #f 2. fln, WiRHLEsH CPUEE 16, — > TaskManager 1] PA[ER 21T 16 MES . (X
& Apahce Flink $& L MR L 5 . PR0] PARIRFIZ 1T +16 MESS, (HIX 0] fe 2 S8 5 ) -
Flink S W] e & 28 08T /5 2 B C5%4%)

O — TaskManager 7E [F]—/ JVM B2 L2 2678 5 APAT B 1TSS

Q %] LA FEHRAE RO EEER TR T TR 5%, 0 n] LR A RHEAE R QA A 5 97 ) I+
F£5%, HEAT LRk B A R T ITAE5%

Q TaskManager $&ff—g A0 (S 67 (5 HLAR 11 CPU B AH 00 KR35 B BB 8 HF R PUATHIMES . (3
AR, WERALER A 16 4 CPU, 84 TaskManager A LA 16 M, SEAMEALIE—/MES)

EE: —AETURAES AR EHES RS NXFENES

BIERrEE

X AT AT, Flink Rtk AL S5 BERL tasks. B4 task I — DNERREPAT . BHRIERTHERC ) tasks
ot — M AAT Ty, B> T RAR BIZRR DI M G P KT, R B R ) [RS8 0 T e At &

B RS B R LA AR S PAT, R A AT R
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keyBy()/ | : i Streaming Dataflow
i window()/ Sink (condensed view)
apply() !

Operator chain

Subtask
(= thread)
¥

keyBy()/
window()/

'-" TA’

* keyBy()/ |
window()/

apply()
[1]

Sink
(fﬁi?;) [1] Streaming Dataflow
’

(parallelized view)

apply()
[2]

PRAEATBE SLVFAIE shuffle BRAELER — DMERRE 347 0 Sada @bl TRRBIL A S 7 54E .

51

£/~ TaskManager (Worken)#5 & —A> IVM #EFE, 1] DME B A2 H AT — A2 A FE%. BT

$EH|—A worker #5% 2 /0MES, —A> worker AR/ — “ATZ4EHE” (task slot).

A~ task slot &7~ TaskManager B I — M€ T2, #lun, —ANE =GRS TaskManager 2%
Fo13 A WAE LS BN A . 0 BRI S AL SR TR S5 A 5ok B AR ML 741 55 4 <5
FOENA, MENA —EBEMMETE NG FE, XREAKE CPURE; 4uiiHfl R o RIEs%s

MIFLE AT

T RAT SR R, R AT DOw AT S WA 4 e FR B . &R TaskManager A —MdifE (Slot)
BERE FMES IS TES B IVM F(@lhn, wf DERM P AL T E 3 IVM). A 261l Sk E
HEZ TS ILEE =4 VM. MHIE JVM 4RSS (task) L5 TCP #4081 £ % & )AL BEE & .

EATEA DS AR AR A R, T RN S5 KT A

Processes
TaskManager TaskManager
| Task Slot Task Slot Task Slot Task Slot Task Slot Task Slot
J | keyBy()y | | A | [ [ ol |
E i window()/ : i Sink i window()/ i
ioapply() i i apply() |
4 .: . A
4 5 A -4 [ e
Threads Threads

ERNTEOLR, Flink fOVF AR5 IL AL, RMEENRAFRES N TES, REENRAMERE
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Ao GERGE AR UL RN ETE ﬁﬂ"fﬁu/\qf— (slot sharing) 13 PHA T2 2L 4f 4k
Q  Flink 37 Z MRS SR ER PRI TR 2 AFEHE - MEFEAaEL
DRSS (EA AR IIFATE).
R GG R AF I BRI o W SRR, AR source/map() 1455 K1 FHL%E 5 BL
ERE I TAES 2 B AR, BRATR B EEATHAT M 2 femEl 6, AT
LATE A S B2, (RIS DR 25 1) 74 95 #F TaskManager H45 2 2170 i«

Processes

~

Task Slot Task Slot Task Slot

a

TaskManager TaskManager

Task Slot Task Slot Task Slot

vey() |
{als (s}

/17
Threads
AP IBEFE—NEHRZ (resource group) ML, AL TRy (B4 75 A8 L=,
WK, 15 UM S A BN 1% 2 CPUB I E . FHBLRE, BMEMBES 2 MEE
Z W AE R

BIRHIE

1E ResourceManager ', A — A~ F 44144 SlotManager, B 44" 1 487 &8+ i TaskManager

14 Slot M5 B 54K, HLlniZ Slot 7EMEAs TaskManager H, 1% Slot AT & E N E. WK EFTR:
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Cluster Management
(Standalone, YARN, MESOS, K8S)

2. iﬁi}?%ﬂﬁﬁﬁ 3. *ﬁ‘i’?‘ﬂ%}}ﬁﬂ 10. FEICELIR

4. |zl TaskManager

5. {EAf

ResourceManager TaskManager

6. it fslot
9. FEJiSlot Taskslot ~ Task

SlotManager

1.requestslot Bt =
Y S TaskSlot Task

JobMaster 7. f2fitsiot

8. FEI/HLTSlot TaskSlot

SlotPool

2 JobMaster 945 € Task HI1E SR A%, M4 UAr Rl BB CCTELEERA, HZH
1.5) [ X 7, TaskManager 7] § CL42 5 )83 4 K J5 3 ¢ @1 SR TaskManager [ K J5 3)), )] ResourceManager
2 X HIE T JER A 83T 1) TaskManager. 24 TaskManager JA 202 o> ' 2l iR 55 K B4 2 2 0015 B A
ResourceManager f 3t 17 VE Mt . 76 VEME B F, 284 1% TaskManager # AT A Slot H 15 & .
ResourceManager Y EIJEMHE E )5, A SlotManager #gsic 5% FAHR 1 Slot {5 B . 24 JobMaster A
A~ Task K H1E ZRRT, SlotManager 5t 23 M 24751 2 R Slot 7 3% — 2 FIUU I B — A2 I 1 Slot 1E4T 70 Bic -
250 e 5 5 > ResourceManager 43 & 76 [i] TaskManager & 1% RPC %R ¥ i% 5€ 1) Slot 43 Bt 45 45 %€ 1)
JobManager. TaskManager W1 5183 AT L% JobMaster [¥) Task 1%, & 7 ZEH e MIAHM I JobMaster
HALER:, SRE RIEFEE Slot. /] RPC &K . 7 JobMaster H1, FIT Task iE K 222473 SlotPool H'.
6 Slot #iHRMEZ 5, SlotPool 23 MNEE 17 [T 3K Hh ik £ AH B2 IR =K H 45 AOAH B 1 SR 2

Y Task 5 W2 G, ok RIS WL 2 7 45K, #8221 JobMaster A M &5 HOIRES, SR 1E
TaskManager i ¥ Slot #xic A C 5 FAE R AT AE 55 IR . JobMaster 23 B 56K AH B (1) Slot 2% 17 3|
SlotPool H1, HANG SERIRE e ax FlJy 2k o 7 54 Slot EL#%3E 45 ResourceManager, {EAT45 74 45
W25 T B R, T L EE I Slot [ 1) . G ZER BRI, 2R Task w] DU B[] 5Kk
] TaskManager, TIN5 D) e iR o 24 SlotPool H 25 47 1 Slot i 48 & AR 1147 A 48 FH i
SlotPool il 4> & ERE % Slot L FE. 5 HiE Slot IS FEXT N, SlotPool 4> & 56i# %1 TaskManager KBk
% Slot, #RJ5 TaskManager ifi% ResourceManager 1% Slot CLZH B, M fie 2% 56 OB L (132

OB &

B 1 IR HIE(5 12441, {E ResourceManager Fll TaskManager . [] 38 7 £E 5 I #).00 BEVH J2 0K 7] 25
Slot FPRAS . TEMXNRGH, HEMER. HELA B, X8 @A RRA WAL I AA
—HCRAS, WREAEMEE, BAHMLENXEA—FORE PRI . 0ok, A2 A TR U
FIXE T OB, S YA R B AR, TR AR .
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LAY

£ Slot & BRI |, Flink 7] LUKF Task i FE 2AHSI Slot 4. W1 EXCHTIAR, Flink MR 58451 A
YL FE Y IRICAD, BRSO R, A Slot 1] LM FCEs — A Tasko {HAE, IXFhJ7 AL I N & 5L
FIERHEA S W NEFR, B Ay By CHKPATIHEZE, A% A By CrBLEEAMY Slot
M SHERBENHEANE . N TR — W8, Flink $24t 732847 (Share Slot) HIHLH]. & T HF
IR, FETIEEAEAL, A Slot R LAEEE K H A[F JobVertex (fEML[AIE) Z/AMES, HEARREE
K H[F—A~ JobVertex 1) Task. WIEF FzR, A Slot i 2 i LLFEEFE—1 A, B 5 C ] Task, {H
RTLLRIN RS A B A1 C 195 —A Taske 2454 Task d7 S REDIS, 22 47 v] DR m %R R H
o Mbhh, HEEREA IR AL T — b AR ) OR AR R A R U7 2K

A2

Al

K] L= Slot

1.3.4 Flink 1M AE

%5 Flink 127 #UATIHE £ N3t , €38 JobManager. TaskManager DA & JobClient. 2 H' JobManager
784 Master ffi tf, TaskManager 78 24 Worker ffi s JobClient 4~ & Flink 1T P47 IEFE I A 44, T2
PAT IR RLAR 2. JobClient f ST H R SEBE M R FE Y, G xR AR iR, 285 M B s 52 3
JobManager F#AT. —HHATIERE, JobClient # AT L5 F A [B145 FH /-

NEJEIR T Flink F2 57 B4 2.

TaskManager

4, SubmitTask

5. UpdateTaskExecutionState

TaskManager

2. SubmitJob

4. SubmitTask

6. JobResultSuccess

JobClient |4

JobManager

3. Success 5. UpdateTaskExecutionState
1. SubmitJobWait
4. SubmitTask
Flink TaskManager
Program 5. UpdateTaskExecutionState
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Flink 27 & Jc #3232 2 JobClient I, PfiJ5 JobClient ¥ & #2252 ] JobManager -, JobManager 11 57
LB A BCAEE Gob) HIHAT . e R HIRM /AL, SRS 2KAEL Gob) X7 A% TAES (task)
Ja $258 BIXF B[] TaskManager |=. TaskManager fE42N 2] task J&, PG —NERFEHFFEPATIEIT . 1
171 FE b TaskManager FFEEHIKRRIRZS A4 1 LR 5 45 JobManager, iX 2R 25 A5 FF 4R AT (starting the
execution)  1IETEHAT Cin progress) AN 5ERK (finished) » — EAENL (Gob) HIHATHIE5EMK, JobManager
Bk H 45 R % 18] JobClient i o

Flink B4 AAENLPATEFEE SN EER AT, Master F1 Workero 75 1P ZEH K, HrpA
i) JobManager #B74) Bl /& Master, ‘Bt 57 & B REANSE B Hp 1 B YR R AL BRAEME 3252 . MBSV IR s iAo )
I~ TaskManager WU /& Worker, X2 TAERFE, 7 5T AL AR B YR I SLBrPAT 7R ko

Cluster Management
(Standalone, YARN, MESOS, K8S)

2 piiam | 6. MR | 7T | 7T

i
i
. ’ J ! i ;
1. fitszapp 1
; / JobManager i

v
\ TaskManager TaskManager
’

.17 2Kslot
ResourceManager i ——— >

’
r
/

HH’WQMk
----- -r= Dispatcher

Lo

! 5.ijkslot Shuffle

el
425 M JobMaster

Jobery b StateBackend StateBackend
= .= A0 REEH Y  (Heap, Rocksdb) (Heap, Rocksdb)

TCEHEMeta thigRE

Storage

(Zookeeper, FileSystem, Rocksdb)

2 H PR SAE IGI 1%,  SRASII A 22 56 5 B — > JobClient BEFE 1 5T /E ML ¥4 13 5525 . JobClient
T 5 S ARES % PR~ JobGraph, TEXANERE, BT — Sk B E A TR, #ilanHl
W iz BT (S ) AL BABEREEI[R]— A Task o SRJ5, JobClient K™ /L] JobGraph 252 4L REH 34
M4 #2328 Bl Dispatcher f&, Dispatcher 2 15 5 3 2l — /™ JobMaster ZH1f, #AJ5 JobMaster 2 Ir]
ResourceManager H4# BE 5K Ji s /E Mk A BARHY) task. IXBFARPEAE ML Z A GRS EAR A, 1
27 1.5) WX, TaskManager A fE .48 JA s a4 A& A 2.
Q WHRZF#E, H ResourceManager H 2V F 1t % | TaskManager M 553, 7] DL HE $#2iE B0 %
PR BE ST 73 I
O N, ResourceManager 75 % 1 5 [m] M 0% Y B HH 22 45 H 1 B8 UK JE 3l TaskManager, RJ5%%
¢ TaskManager ¥ JHAH S 53 U5 f5 P 4k 22100 56 25 R DR 50302 43T
H il Flink H' TaskManager [ 55 J5 2 81 Slot KA K], —A Slot — M H] LAFAT — A BAK Y task,
{EHAE — Be 55 5 R 1 A] PABAT 2 S HH BRI task. ResourceManager ¥E3% %25 N 1 Slot 2 J&, w4 i@ &nAH
N ff] TaskManager “ 1% Slot 4 it 45 JobMaster XX ” , #RJ5 TaskManager #E4TAH N HIid %5, &1
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JobManager #E47VEM . JobManager W% TaskManager VEM R Slot f5, AT LLSZPRIZEAS task T .
TaskManager (| JobManager #2321 task 2 Ji&, )8 81— NI LFERIAT Z task. 1% task J& 3
Ja AR AT W Seda T, FREE R shuffle BLHHAH <2 e 4 -

BT BT Slot B HLA A ELIIZ 4, JobMaster 1 ST4EH 1E L Task $ATHPIRZS . W1 b SCATR,
% 1323 6] JobMaster $2 58—~ JobGraph, ‘BEAUGE TR ALK . JobMaster R4 JobGraph % Jf
KIETF, MiMiT5E] JobMaster H <4 [¥] ExecutionGraph. ExecutionGraph {14541 K K fi7R, 5 JobGraph
FHEE, ExecutionGraph H5%f T4~ Task HMIHb [A) 45 SLAE S G A 100 BLH0S 5, AT AT DLAE S IX L8 SR ) 45
BERE. -—
JlobGraph

JobVertex JobVertex JobVertex

Intermediate Intermediate A & r;u;;::m
DataSet DataSet e

Pipeline Batch

ExecutionGraph

Execution Execution Execution
JobVertex JobVertex JobVertex

Intermediate Execution Intermediate Execution
Result Vertex Result Vertex

- i T Grouped
Execution FlatMap 5 5

! 4 Appregation
Vertex {1/2) >Sink({1/2)

Execution Execution
Vertex

Grouped
Apgregation
->Sink{2/2)

fE—/> Fli B A Task 1, BB 55 — AN GBI ) REZAE Flink P24 2050 SR L IX 4%
Task. 41 NE7R, HAT Flink $24E 7 M AS ) U8 FE Smg, RIZEIR I E (Lazy From Source) HITEIE i
J% (Eager WFE) o BUB I FE 2 AEAE VS B HE BEIER A 1 Task W EERER . IX i B2 ARE EEE AR
VA FE AT RE A 2 AR . 52208, ZEIR VA FE 2 A Source TFAR, F P MUY RKEAT R &) Fk
Ui, FEIRI 256 B A EIE S Source 1155, X AR SHAT TR, &2 U 273N
FEEBANBME . RE, X TREEMES, LERTTIRAES AT 2N )E, Flink 52 Kix 4
FER . IXELAT S5 2 MISEI H I 2 A7 I R B 34T B SRR . X — I R 4R BT B3I T AT
2 5E T
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Lazy From Source
- 3 T Al
e = - Ll AT 5
B R T
RN

Eager i} f
- B
- IR

{11 Task

Eagerifil £ Lazy From Source

B Flink H 5 Fh SEAS ) 18 B S ms
1.3.5 Flink &f&=1kE

£ Flink fEMRIHAT SRR A, B IE AT RIRAZSE, 386 7T Re H T I8 S5 I N S 8O M R B RS 5%
BAR FORUL, HORTIRE AW RIE: task PAT HILES R BL Flink ZE#£ 1) Master tHELE R . HTEHEAT]
WG, A TR, Flink 752524 3 3hE RIS NLFIR T Eil.
T2 —2K task PATHE R, Flink $2HE T 2 FhA R B9 5 DR R SRS
Q B FhERKE KNGS restart-all, B EL4% HS Jr A 1Y task. Xt J5 Flink [f93i4E55, BT Flink 32
HET checkpoint HLHI, A 44E 55 H 5 5l AE B A RIX B checkpoint FFAG 4R S0 AT . R HRIX
o7 &S TR

QS AETIRYKE SRS /2 restart-individual, & JdE T task 2 18]S B A4 15 0L . XA 15
T, ATLAE#EE JE AT taske

T Flink M#LVENEA checkpoint ML, P55 EE AL MmE, BEHEFITA task 25
BURAME KSR, TS 80— I VERE M. D 1 3sm 0 HEPR L AGAL2E, Flink £ 1.9 5|\ 7 —Foh
T4 X I R Pk 2 S

fE—/> Flink /RN, task Z [AIFECE IR HE AL 577 X, —Fh 2B TE (pipeline) EAYMTT L,
X FR 7 A E R task 2 ) B @ SRR EE, RILT 2 B R IFFINEAT; 54— M2 blocking 2K
BT, XF 7R, R task S E SRR EER AT 2 AF, L B R URR task AT DARMBAT . B TIX
WA B f£ 40, Flink % ExecutionGraph =/ H %73 77 AL B 1) task B)F B 73 X (region) ,
AT K 4> ExecutionGraph X3 N 2 AN El . 43 X NI task 2B B2 )3, 10 AN R 23 X ) task B T-7E 55
(X i1 547 4E blocking H1i21, BRIk, A] DAFME 5 RS X A tasks

FEF XS0, R A XA task SAT H B, 0T L BRME AT E e .

(1) 52T task 4% & 1 ) @R AR, B4 nT LR S 1% task FTI@ 1) 5r X AR BTG task, X
B8 task H 5 2 fa, O] DLEFERHL B A X 22 A7 1 4t 45 SR Ak sk g AT

AI\X,Cl—)Dl Al\\le IAi\\X’Ci—)Di Ai\)(,u—)m
1 =

B1 =) B B1 [ B1

AZ/ 7gcz—)Dz AZ/ chz%m Az/ %cz—>nz AZ/ kcz—)nz

(2) J—J7M, SRR BT B g R IR A, s R T SR A bl O 1)
TaskManager ¢ %18 tH 5%, 040 2EHE A _E i o DORER AR R . fEXAEOL T, Wk B
3 DX i B0 73 R 07 AR E PR (40 keyBy broadeast 2 i€ 17> & 77, 1M rebalance.
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random WA, BREUHT 27 AR R SR o RBRES RIEFLE, &5 RN FH L
A 0 T A0

AL 4 —» D1 AL ¢ —> b1 —
S W Al Ny X.—) D1 M )(r A1 Ry )(, (551 D1
B1 = B1 e}

B1 V B1

A?_/r X\C2—>D2 Az/ %cz—anz Az'/-v \A\cz—>02 Azﬂ ﬂcz—)oz

BT task NS PATHI R AN, A —RKFH 2 Flink EREH Master AL R . HAET Flink 3#F
Ja 8%~ Master 1E N &4y, 1XLE Master 1] LB IT Zookeeper K347 % 3 Master, M M PRAE I — B Z1)
H—> Master 7E1817 . 4 HTI% K Master K47 H I, FEAS A7 1 Master A DA MR T1E. N T
fRIUE Master 7] DAERRAES VRNV FPIRAS, Flink B ATRA 17— Mg ] B se o7 20, BB 3 R8N E L .
4170 PR £ i (BN 27 NP = 1 I 8 B ST S 6 e P v 2 . Ly W 2 e 053 LT S

1.3.6 Flink ZF#ITIRR

Flink 7] P AT = F0 77 2R $UAT N AR 7«
O DL Application Mode,
Q LA Per-Job Mode,
Q L Session Mode
PA b =o)Xl #E 5
QS A AN B YRR S IR AIE
Q  RIHERF K main() 7R ER 7 i ERATIE R R AT .

Application Mode Per-Job Mode Session Mode
JobManager JobManager
JobManager
Flink —
Applicati n
ERiceen Application
: ; Flink
A dedicated JobManager is started for A dedicated JobManager is started for A;;:\icatiun
submitting the job. The JobManager will only submitting the job. The JobManager will only
execute this job, then exit. execute this job, then exit. )
The Flink Application runs on the JobManager. The Flink Application runs on the client i
submitting the per-job cluster Multiple jobs share one JobManager.
Per-Job &3

N T PR T G BB R R B LR UE, Per-Job A8 A v H A SR VRS2 HE R HE S (91 1 YARN. Kubernetes)
BRI G B — DR ZEROOTRE T . S e iy, 4 OCHHSERE, FHIEMR A i
B B IR U35
Q A EM: £ Flink Job Cluster 11, 7] FH A& AR (W1 YARN)H T A2 I E LS
BNEERE, Z AR OO ZA M AT F AR X 5L, 28 7 i B S AR B A L85 1 SR 525 LU S 3)) JobManager,
I8 5 b 3 A8 45 38 47 45 1L 3 F2 B ) Dispatcher » 2R Ji5 3 45 75 Mk i % VR 75 SR 45 2 M 4 IS
TaskManager. — HAFN5E/, Flink VRNV AR L 2R B . SEHF 0 A= i A 30 5 V6 b 1) A= o & 1
e fE—iH.

Q  BRUERR B SRR B ORAE, RO SRR A 25 1 AL 52 . JobManager H1 3 A i A 23 5200 Flink
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Job Cluster Hig1THI—MEML. HLAh, B #id (book-keeping) [1]51 73 i %| £ /> JobManager,
B AT — A JobManager.
i1 ResourceManager 7 22 F 15 H- 55 15F A 52 U8 L1 )5 3) TaskManager #ERE 70 BC R, T LA
Flink Job Clusters S i& &I (B AT XA E 2K im0 E Bl I T AN BUR K R BUAE S5 . Per-Job B
PR R YF 2 A i .  (JE: Kubernetes Il Standalone ZEFEA L FR AT D
X FhiE 2L F Flink On YARN, JobManager A2 T %¢ J5 801, SLE Client ¥ 5 5 7 YR PR R 4t (W
YARN. K8S) HiE % JF>K 55 JobManager, #AJ5 i I7] JobManager H[#] Dispatcher #2352 E k.
Bihn, AT LLE YARN _EAdFH Per-Tob ARk E 84T Flink H 5 178 BIFE 7 -

$ /bin/flink run -t yarn-per-job --detached ./examples/streaming/TopSpeedWindowing.jar

XEAE YARN 53— Flink 28, SRR AMEITHAE N LT jar, &5 JobGraph $242
%5 YARN L[¥] JobManager. 1R A%i%--detached 40, & Pl ESR A Z G716, — BARLE IE,
YARN SR 157 1k

— H % | Per-Job Cluster, #inl LS EHITAZH, PAPAT HUTH SR BUER A7 2t G545 4E -

# P &R FIETEEITHI{EL

$ ./bin/flink list -t yarn-per-job -Dyarn.application.id=application_ XXXX_YY

# HEHIEEBITREAL
$ ./bin/flink cancel -t yarn-per-job -Dyarn.application.id=application_XXXX_YY <jobld>
iHiE &, BUH Per-Job Cluster b &9 /F Ak 4545 1k 42 7%,

Session HEF,
Session Mode 1 13— &2 1T FISERE (FX N Flink Session Cluster) , FA8 1A (1 F IR AT
FEATHEZE IR FHAE Y o #E Session Mode Hg. S HEI) A= 83Uk N7 T 868 Eag AT BT I ) A= i 5 309,
I BRI A2 A 3L,
Q MM 1E Session BT, & FUEL R — AN TUCAAER . KETEEEAT EERE, 1ZEH
A PL RS2 Z AN ARAS o BIMEE A MR e i fa, AR BE(FI JobManagen) V344 48 81z 1T, HEIF
s k216 . R, Flink Session Cluster 14277 #AAN 54547 Flink Job 477 HASE € o

Q HJEPEE: TaskManager #5A7E /E 4R AT I 1 ResourceManager 73 e, 15k 58 R B RN Al
BN RS 2L E] — S, BT DULE SRS A MV B BOATAE — 6 50o) S T2 R 1) 5 S — L o 28 7 5
XL R E DRSS, R —> TaskManager #ii5t 1, JS4 A fEiX 4> TaskManager I
BATHME B EB =R LR 72, anf JobManager I &k A — S8 an %, BH 2R+
BT A R B 7 XS ECRM IR = A sz b, X8 R — N R R
R, A EO A SR AR R U iR SO R e, AR HAR RS LA e . tkAk, iE—AME
BEIB1T Z AME L E R FE JobManager 75 ZAHE Z (1) 714K, JobManager 51 57 XHEE R A 1 AT A 1E
EATIEK (book-keeping) o

{5 FH P S AFAE P SRR 0] DU 48 K & H 3 B J50R JE 3l TaskManager I 8] o 2445 Mk BT B[R] 95 4
T 1 JE BT 8] 2 0k i 28] FH P A 5987 A AR T2 e I, X — sl 3R B B — R A A (58 B AR, A
AT LS A B P AT 5

X Fi s 2T Standalone, JobManager 214G /A 3)), LEH] Client HL#% 5 Dispatcher #3772 142
ZAENRITT

fil4n, FA1EH Session Mode #7 Flink H 5[] WordCount £/7 :

# BIL2TE Flink Z1THERIRBERT
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# (1)/B30 Flink session &8
$ ./bin/stop-cluster.sh

# (2)IAE AT LA 18] http://localhost:8081 &Y Flink Web &

# (3)RAZAEW AT
$ ./bin/flink run ./examples/batch/WordCount.jar

# (4 EMIFILEE

$ ./bin/stop-cluster.s

Application =,

TEPT A Fe At A, SR ) main() 75 ERE R P I AT o IR R R R AN T 20N R 1Y)
W, AT main()RH2HL Flink 32 17 I w] LI A 1) 52 F #2151 38 (B JobGraph) , 4 4 i A1
JobGraph K& BIEHRE . X AR i o — N UTE W BRIV AE R, AR W] e 7R L 1 ) 2817 i ok T
FAHG I B B SO R IR R ERE, T CPU I WIRPAT main(). 4% S E P 22 (A S =,
SXA 1A 2 SR
FE I EZ (1 A |, Application Mode JyfEAN 258 (1 B FHAR o 6 22— N5 8, I HLW FHAR 5 (1) main()
J715AE JobManager _F#4T . 7 JobManager 34T main()B] LL¥i44 B B9 CPU J& #, i v] DL B A HL
BRI 75 (171 98 . HbAh, N T N EEERE R R R T I OMOC Ry B SOV TE A 50 M A U 4 1 2R
NEEA R AR A —> JobManager.
Q LM AM: —4 Flink Application Cluster & —/>% F 1 Flink £, ‘& {47k H — Flink
MR AR, Hod main() 77 iEE AT EEREMA R 2 P AL L. 1EMVIRAZ 2 one-step 1L 15 : A
T EH B8 —> Flink 88, W2 21 A R 218 MR, 7TRUH N R P2
BRI T AL B — A AT AT B PR JAR ", JF HAEHE [ £ (ApplicationClusterEntryPoint) 1 51
i F main() 77 7 K $2 HX JobGraph. iX 78 V5 F AT 114 7E Kubernetes - 3032 oAt 37 F 72 /7 — FE 80&
Flink N 27, K, Flink Application Cluster 52 (114 iy J&l #15 Flink N FE 7 0 2E i 8 A 45
JELE .

QO #JEEE: 7E Flink Application Cluster H1, ResourceManager Al Dispatcher #{ [ & A ¥4~ Flink
JS. FH F2 7%, 3K L Flink Session Cluster #2754 (¥ G 2540 59

L Per-Job 45 sUAH LE - Application Mode fo V42528 H 2 AMENVZH B S AR ST o AR HAT BT AN 32
BB IR a3z T R s e I 2 0 . {8 execute()ZFHZER], B — DI, I
S8 AN E R PAT IR B XA PR TE . ] executeAsync(), T AEIEBHZER), # T

R BB AT ARSI AT R .

Application Mode #24 T AR FEF B — =1l (session) £ERF, JRAESERE L HAT N IR P
] main() /5%

EXFRER T, BT jar XM EAERBAS TP T A o S5 i) SR 75 2 4 jar I3 lib/SCAF
Jerb, fin, FAMEH Application Mode #% Flink H 7 i) TopSpeedWindowing £ 7 :

# 1% jar R lib/3ZHRT
$ cp ./examples/streaming/TopSpeedWindowing.jar lib/

# S%BE— TaskManager (A[LBENE 4 TaskManager, RN AIEFEEE L RENIE)
$ ./bin/taskmanager.sh start
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# B3 JobManager
$ ./bin/standalone-job.sh start --job-classname
org.apache.flink.streaming.examples.windowing.TopSpeedWindowing

GIIASE SCRAF IR IR S5 o AR AR IR 2 AN sefi], W2 0GR EAT, B stop-all:
$ ./bin/taskmanager.sh stop
$ ./bin/standalone-job.sh stop

1. 4 Flink 2212004

Flink 3247 £ Linux. Mac OS x 1 Windows . AR HBATR: Flink SERFFEETE Linux RSt L. H
T Flink #&H Java #1 Scale SCHL, B AR &R 24778 TVM. F

{8 Flink 75229 2 LR e ik o i

Q FELE Java 8/Java 11 Kiz4T Flink 1ML/ LT ;
Scala API (A[iEH) KA T Scala 2.11;
WRBCE ST GRA ) , 5% Apache ZooKeeper;
WARBE AT Car ORI R D Hi A3, Flink 75§ 2 3RO 300k 2 5o A A7
(HDFS / S3 / NFS / SAN / GFS / Kosmos / Ceph / ***)

00

1.4.1 Flink 3037 &£ 8 R 2R

Flink SERE A DUSAT/E R 5 B, IXFRN “Standalone Cluster” # (7 — & HL#s L, (HIEAREME
FErp) o M7 R Flink & A #1730, Standalone ZE#E 2225 DRI .
1) #EAT Flink, BR WA 250f Java 8. 0] AR a1 N a2 K02 Java & 15 O 1L 20 3% .

$ java -version

R CZIEHH 23 T Java 8, IAS K H AT P %5
[hduser@hadoop ~]$%$ java -version
java version “1.8.0_181"
Java(TM) SE Runtime Environment (build 1.8.0_181-b13)

Java HotSpot(TM) 64;Bit Server VM (build 25.181-bl3, mixed mode)
[hduser@hadoop ~]1% §

2) T # Flink Z %40, F#Hihk: https:/flink.apache.org/downloads.html. 7] LLi% £ AE 7] = XK
Hadoop/Scala ZH &

Apache Flink 1.13.2
Apache Flink 1.13.2 for Scala 2.11 (asc, sha512) *ﬁﬁ@#@j”]i&’i\ﬁﬁ#;
|A;:-aahr: Flink 1.13.2 for Scala 2.12 (asc, sha512) | y

Apache Flink 1.13.2 Source Release (asc, shas12)
3) fRIEAE 223G AL. K F R 2 AIRAE “~/software/” HEN, SR HMEAER IR ERAE ()
Ui, ~/bigdata/ B3 T) o ELEPATUIT M2

$ cd ~/bigdata
$ tar -zxvf ~/software/flink-1.13.2-bin-scala_2.12.tgz

4) Jasl— A Flink 575 .
ST R S E, Flink £ ARV R, BUARF EE BN E, HiBERshim,
$ cd flink-1.13.2
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$ ./bin/start-cluster.sh

i H jps ir 2 E&E, TULERIES) T LU
2569 StandaloneSessionClusterEntrypoint

2844 TaskManagerRunner

FIFI a2, fAHLhE: http:/localhost:8081, 1] 25 F K 25 1 FEAZ T 1Y web Hidi. web B ¥ M 1%k
A AT H 1 TaskManager SE41

Apache Flink Dashboard = Version: 1.10.0 = Commit: aa4eb8f @ 07.02.2020 @ 19:18:19 CET Message: o

Available Task Slots Running Jobs

(® Running Jobs
Total Task Slots 1 Task Managers 1 Finished 0 Canceled 0 Failed 0

. Running Job List
ask Managers
' Job Manager
Job Name Start Time Duration End Time Tasks Status

L, Submit New Job

BT PSS A log H s 1) H S SUF R I IE AR 2 EE 1B47
$ tail log/flink-*-standalonesession-*.log

5) EOCH] Flink 88, (AWM 4:
$ ./bin/stop-cluster.sh

1Z4T Flink B 77 #EH 235 T BIRTERF - Socket $3E VR

Flink 2356 077 | — LU Socket 1F 2 H¥Hs U5 (1 ST G ot 50 vF B i A2 /5, 40 T Flink R
“example/streaming/SocketWindow WordCount.jar” 71, FATA LA L IZ 4T X MAFE KM Flink 52

FERE vk 1% DL RAPBRIAT

1) ¥%6, Ja3) neteat Jads4vs 12171 9000 i [

$ nc -1 9000

2) T9F 5NN, $ATUL N a4, JA 3l Flink 23

$ cd ~/bigdata/flink-1.13.2

$ ./bin/start-cluster.sh

3) ARJEJE 3 Flink 7~ BIREF, MW netcat M55 4% %A :

$ ./bin/flink run examples/streaming/SocketWindowWordCount.jar --hostname localhost --port 9000

XA S H 1A T EBUR AR R AN Socket B4 BBV I SCAR N2, IF6E 5 AP FTERRT 5 B2 W R A
(7] B 3R] H SR B, B A FRN R VR B

4) 1F netcat #5iH 5, BA—LLHNEE, Flink B ibH# e,

good good study

day day up

5) HENE ARG N, FREZE LB HATL RS, BE HE R

$ cd ~/bigdata/flink-1.13.2

$ tail -f log/flink-*-taskexecutor-*.out
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A LA 240N i 45 2R

good : 2
study : 1
day: 2
up: 1
6) & F] LUK 7 Flink Web UL SR F job s EFHATIH .
25“"_ Apache Flink Dashboard = Version: 1.10.0 Commit: aadeb8f @ 07.02.2020 @ 19:18:19 CET Message: o
Available Task Slots Running Jobs e
_| FteETesE
0 '
Total Task Slots 1 Task Managers 1 Finished 0 Canceled 0 Failed 1

Running Job List 5 T
i, #HIJobRERNMITH
& Job Manager /
Job Name Start Time Duration End Time Tasks Status

L Submit b Socket Window WordCount 2020-03-31 14:28:51 2m 38s . E | RUNNING

HdE ) [Running Job List] N IEEIZAT IR FIER, &EH— A IEE 18T AR PAT I L -
Socket Window WordCount [T H

D: 32fe505c15e47e62287cc572ea929845 Start Time: 2020-03-31 14:28:51 Duration: 7m 2s Cancel JOb

Overview Exceptions TimeLine Checkpoints Configuration

Window(TumblingProcessingT
imeWindows(5000), Processin
gTimeTrigger, ReduceFunction
$1, PassThroughWindowFuncti
HASH on) -> Sink: Print to Std. Out

Source: Socket Stream -> Flat
Map -

Parallelism: 1

Parallelism: 1

Name Status Bytes Received Records Received Bytes Sent Records Sent Parallelism Start Time
Window(Tt gProcessingTimeWindows(5000), ProcessingTimeT 4408
7D H a5 i Flink SRAF B W T A4

$ ./bin/stop-cluster.sh

7

- I - I

1Z4T Flink B BB B BEREF - SUHBEER
Flink 22 3¢ 60 H 77 17 — AN B SCA ST A B4 U5 R B m] o Bt b BE R 7, 2 T Flink T ()
“example/batch/” H 5% N ] WordCount.jar €51, T HIFRAE Flink £28 E3ATZHE 7, 320 HDFS E)

B NEHE ST HEAT AL B, S5 R 2 HDFS |

BT LT AP IRIAT

1) #E5% Hadoop.

K RS2 HDFS b B #0485 S0, B LLRR 448 Flink H4E i Hadoop .

7E: M flink 1.8 7745, Hadoop T~ €.-& & Flink #9453 6. %, FrAE 22T #5145 N 2| Flink 49
lib B & TF.

Q =X A& A 492 Hadoop 2, W *T A Flink & M T #X flink-shaded-hadoop2-uber-2.7.5-1.10.0.jar. =T
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B AT

Additional Components

These are components that the Flink project develops which are not part of the main Flink release:
Apache Flink-shaded 14.0 Source Release (asc, sha512 )
Pre-bundled Hadoop 2.4.1 (asc, shat) T&l_j FEI DE{]Hadoopﬁi
Pre-bundled Hadoop 2.6.5 (asc, shat) PF,)H-[X»IJ\_;L Eﬁ]Hadoopﬁl_

Pre-bundled Hadoop 2.7.5 (asc, shat)

Pre-bundled Hadoop 2.8.3 (asc, shat)

Q 4= %48 A6~ Hadoop 3, WA Maven & F #.o 4= TF B A

Home » org.apache.flink » flink-shaded-hadoop-3-uber

ﬁ Flink Shaded Hadoop 3 Uber

Flink Shaded Hadoop 3 Uber

License Apache 2.0
Eﬂ;&%ﬂmﬁxwﬂw l
Used By 7 artifacts

Cloudera (4) || Cloudera Libs (1) |
versiol Repository Usages Date
3.1.1.7.2.9.0-173-9.0 | 4 Apr, 2021
3.1.1.7.2.8.0-224-9.0 4 Apr, 2021
3.1.1.7.2.1.0-327-9.0 7 Dec, 2020
3.1.1.7.0.3.0-79-7.0 6 Jan, 2020

AR AZ P& A 69 £ Hadoop-3.2.2, Ff¥ATF # flink-shaded-hadoop-3-uber-3.1.1.7.2.9.0-173-9.0.jar ..
F T #4 Hadoop &% N 2| Flink #9 lib B & T

2) HERIAE.

FEL S & U, $UATI R a4, 5688 Flink 467, )5 30 HDFS 4ERF:

# H5EBE Flink 58

$ ./bin/start-cluster.sh

# BE%) HDFS &8

$ start-dfs.sh

3) HERHHE S .

Y BRSO wetxt, PR

good good study

day day up

SR 5 K% SO 1A F) HDFS f)/data/flink/ H 3% R

$ hdfs dfs -put we.txt /data/flink/

4) SRIGHAT Flink [FHLALBEFLF o

# AT Flink B 82

$ ./bin/flink run ./examples/batch/WordCount.jar \
--input hdfs://xueai8:8020/data/flink/wc.txt \
--output hdfs://xueai8:8020/data/flink/wc-result

PATE R W T BIFR:
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[hduser@xueai8 flink-1.13.2]% ./bin/start-cluster.sh e "
Starting cluster. JiBhFlink i
Starting standalonesession daemon on host xueai8.

Starting taskexecutor daemon on host xueai8.

[hduser@xueai8 flink-1.13.21% jps

9363 Jps g o
9028 StandaloneSessionClusterEntrypoint o J s HDF S ARt
9308 TaskManagerRunner

[hduser@xueai18 flink-1.13.2]% start-dfs.sh

Starting namenodes on [xueai8]

Starting datanodes

Starting secondary namenodes [xueai8]

[hduser@xueai8 flink-1.13.21% jps HRATFlink & 47 (8] am 1 |- Btk A FRF:
9028 StandaloneSessionClusterEntrypoint I, FFfsem A B e e
9893 SecondaryNameNode it BB AN EAE) &

9308 TaskManagerRunner

9564 NameNode

10012 Jps

9679 DataNode

[hduser@xueai8 flink-1.13.2]$%$ ./bin/flink run ./examples/batch/WordCount.jar \
> --input hdfs://xueaiB8:8020/data/flink/wc.txt \

> --output hdfs://xueai8:8020/data/flink/wc-result

Job has been submitted with JobID aa7b5a8aee5bd73e0@bc0617cdd205c3c

Program execution finished

Job with JobID aa7b5aB8aee5bd73e0bc0617cdd205¢3¢c has finished.

Job Runtime: 5760 ms

[hduser@xueai8 flink-1.13.21% JI
T i 4 & AEIZ AT WordCount I 325 HDFS W30, Hort--input 284 %€ BEAL B S A ST
--output i B TF &5 A B4 WocfE . G A hdfs:/args, BRAIAME A SO R 50
Er BT, RT RS S ILT X A6 IR S
java.lang.NoSuchMethodError:
org.apache.commons.cli.Option.builder(Ljava/lang/String;)Lorg/apache/commons/cli/Option$Builder;
at org.apache.flink.client.cli.DynamicPropertiesUtil.<clinit>(DynamicPropertiesUtil.java:39)
at org.apache.flink.client.cli.GenericCLl.addGeneralOptions(GenericCLl.java:108)
at org.apache.flink.client.cli.CliFrontend.<init>(CliFrontend.java: 136)
at org.apache.flink.client.cli.CliFrontend.<init>(CliFrontend.java:119)
at org.apache.flink.client.cli.CliFrontend.main(CliFrontend.java:1129)

J& B & Flink #& ' 7 commons-cli 8948 X jar .. A Maven & & T #% jar &, # N %] Flink 49 lib A
ETET,

5) AT UL Ny A2 i &5

$ hdfs dfs -cat /data/flink/wc-result/*

A LB R LUT vhE 4
day 2

good 2

study 1

up 1

1.4.2 Flink T2 NEHRE

Flink X #5820 MmN, XS H— master 17 S Z A worker B S . EAT, AT
B — NN B =N 5 K Flink 825
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192.168.190.147 (worker1)

{master)
192.168.190.146

192.168.190.148 (worker2)

Flink 584> 70 A SNV RFE 2P IR0 T -

1. B M master 2| worker 7 5 () SSH Jo% 5%, HARFRORTT A _LAH [ H 32451

SSH /7 32 .

master /£ 9 & F 5%, BERIALFANAINE, E4 3R % 5% worker (L0, 15 2 /& master £ 4 & —
NER, AFE—ANNAF— NG, WEFA L% 2 worker ko % master 18 i$ ssh 4% worker B,
worker #t 2 £ s —ANFEALEL T A master 89203 ALK AT %, FF K% 25 master. master JL 2] 4o 5 £
ZEH RAAFITEE, HFEMRE 1% % worker, worker AN FRE S 712 Z )6 # A HF master #F 4T i
BT XA —NMNELAE, AR RERA P F THARL, 23422 E P 3% master 2 24
#| worker L,

(D fERFEHE L, PITW Fam4:

$ ssh localhost

$ ssh exit # i SxEREXANGSIRY ssh EiE
(2) 1F master 79 /&5, a0 N 24 AR :
$ cd .ssh

$ ssh-keygen -t rsa
RIE— B89 42, 7 ssho N AR FAEH
(3) ¥ master ) 2A4H 73500\ master. workerl Fl worker2 #1128 FI#Z B
7F master Hlag.L, P47 Fam4:
$ ssh-copy-id hduser@master

$ ssh-copy-id hduser@worker1
$ ssh-copy-id hduser@worker2

(4) Mo £E master M85 F, {3 ssh 23 7liZ%E$#E master. workerl 1 worker2:

$ ssh master
$ ssh worker1
$ ssh worker2

IXE 2 R A T8 By N5 0D, B HEk ssh &4 b T iXH B HLEs .

2. Flink BRAEFEH5 S MPTA TAEY A L% E JAVA HOME R348, JE481A Java 222511 H 3.

EFH T iy 42 Java 2238 FIRRAE B«

$ java -version

3. F# Flink Z2 %540 . T# Mtk https:/flink.apache.org/downloads.html .. A] L% AT fa] = XK 1
Hadoop/Scala 215 .
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Apache Flink 1.13.2

Apache Flink 1.13.2 for Scala 2.11 (asc, sha512) ﬁgﬁﬂli#{gjjljizﬁ\wi}t;
|fi.;:-an;hr:F|mk1132 r Scala 2.12 (asc, shad12) | b

Apache Flink 1.13.2 Source Release {asc, sha512)
4. B N E B ECH A 1) Flink & 46 £3.%% U1 2] master 15 51 “~/software/” H N, Il 5 46 2
“~/bigdata/” H3E T, LU
$ cd ~/bigdata/

$ tar xzf ~/software/flink-1.13.2-bin-scala_2.12.tgz
$ cd flink-1.13.2

5. 7F master 7 & _FACE Flink

B BIBC B #AE “ conf/flink-conf.yaml” SCAFH . FESZBRM A, DL LANEC B UR A H E 221 :
jobmanager.heap.mb: %~ JobManager )R] FH N A7 &, LA MB NHA7,

taskmanager.heap.mb: %> TaskManager [JA] H N f7 5, LA MB N#ANL,
taskmanager.numberOfTaskSlots: % & AL#% F Al I CPU %=, BN 1.
parallelism.default: ZE#H CPU B4

io.tmp.dirs: Ifaff H 3.

%6 9B 45 nano 4T HFZAC B SCHE (AR ] DARARAT /R BRI 5 45, 41 vim, #BWTLL)

$ nano conf/flink-conf.yaml

G NAE GEE, BSRmEEA TR

(I W I Wy

jobmanager.rpc.address: master /I #5158 master T5 =,
jobmanager.rpc.port: 6123
jobmanager.heap.size: 1024m I EX T IVM BB TR ENRHSEAENES

taskmanager.memory.process.size: 1024m

taskmanager.numberOfTaskSlots: 2

parallelism.default: 6

6+ BN AUTF I Flink 2R FFARENR H K2 . BRIHKEIC B 47 (1 Flink #6 DURIEERE o 1) 55 4 A
A5 1 work01 Al work02, {# F 4 Ry 4

$ scp -r ~/bigdata/flink-1.11.1  hduser@worker01:~/bigdata/

$ scp -r ~/bigdata/flink-1.11.1  hduser@worker02:~/bigdata/

7\ &, DAEALEERE T A FHE worker 15 SIS . £E “conf/slaves” SCAFHASINEEAS slave T
FUAE S (IP B hostname ¥J0[), FANY S —47, W FFR. B TAET f 5141817 —> TaskManager:

master

worker1

worker2

8. Ja 3l Flink £

$ cd ~/bigdata/flink-1.13.2

$ ./bin/start-cluster.sh

XA A 2= AE AT 153 35— A JobManager Hi8 1 SSH 4% 2 B [ worker 7 £ (7E slaves S
BB ) PUR BN & B TaskManager. 7EEME AP HEER, WT:

Starting cluster.

Starting standalonesession daemon on host master.

Starting taskexecutor daemon on host master.

Starting taskexecutor daemon on host worker1.

Starting taskexecutor daemon on host worker2.

" LAFE S, Flink 5E7F master _F J5 30 standalonesession #EFE, 4R /5K IX#E master. workerl Fl worker2
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I JE 3l taskexecutor #EFE .

JEBNLAE, 43 AI{E master. workerl I worker2 7 5 EHAT jps fir S, BFE &N B R B IER
JREN T .

9. KHIER

$ cd ~/bigdata/flink-1.13.2

$ ./bin/stop-cluster.sh

W A] PA 43345 1k JobManager Al TaskManager. {51401,

PATLLF a4, A5 IEEANE) Job Manager:

$ ./bin/jobmanager.sh stop

PATLL N A4, A5 1L HAN ) Task Manager:

$ ./bin/taskmanager.sh stop

AT Flink BT H5E T BURAETERF - Socket HIEIE

1) B4, JE3) netcat k55 %%, IEATLE 9000 i [

$ nc -1 9000

2) TER—A2, JH3) Flink /nFIFEST, WUT netcat RS #%. ¥ MNEBFEHERIOCA, S H
FTENHT 5 A0 AN AN [F] B ] L LA o 8, B A SN T VR 3 i e

$ cd ~/bigdata/flink-1.13.2

$ ./bin/flink run examples/streaming/SocketWindowWordCount.jar --hostname master --port 9000

3) [AIBIS— AN EFEEAT netcat A A 1, BRI LE %5, 507 2 [0 24 525, Flink 4% 2
AEEE . B, AL SR 2

good good study

day day up

4) 5358 ssh & 5% master. workerO1 A1l worker02 17 &, FFHATLA R drd, BEHEHE % H
$ cd ~/bigdata/flink-1.13.2
$ tail -f log/flink-*-taskexecutor-*.out

A LA B0 T it 2
good : 2

study : 1

day: 2

up: 1

5) A A[ LK Flink Web UL K £ G Job & EREHATI.

FIIF o SE A fr Atk hitp:/localhost:8081 , FJ A& A 25 i FEAZ)T 1) web il web R Ui N 1% ik
A =AY TaskManager 5241, DL IEESATHIVEL . Flink WebUI £, & 7 2 5T Flink S J HAE
Mk (JobGraph. #E¥FR« FI 2 s 401t TaskManager (RS 1H H A BRIE E.
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b —
&+ Apache Flink Dashboard = Version: 1.10.0  Commit: aadeb8f @ 07.022020 @ 19:18:13 CET =~ Message: (@
& Dvprven Available Task Slots Running Jobs
= Jobs
Total Task Slots 6 = Task Managers 3 Finished 0 | Canceled 0  Failed 0

Running Job Lis
R Gﬂiﬂtﬁb‘s, Eﬁﬂtdob%ﬁ#ﬁlﬁ@

Job Name ﬂért Time Duration End Time Tasks Status

ocket Window WordCount 2020-03-31 17:45:40

Completed Job List

Job Name Start Time Duration End Time Tasks  Status

R IEEBAT IR, EFRMEVETEE R, FE s
Socket Window WordCount  [1I] 4]

4]
o 2020-03-31 17:45:40  Duration: 10m 13s Cancel Job

| Window(TumblingProcessingT ‘
Source: Socket Stream ,| Flat Map | :;fx;r’i‘;’;’e’;fgdod'c:;ﬁi‘;: » | Sink: Print to Std. Out
Paraket 3 HASH 51.) PassThroughWindowFuncti REBALANCE ‘
on

Parallelism: 1 Parallelism: 1

=

-]

| B2

el

6) )15 1bFlink BEAF A I 40T 4 %
$ ./bin/stop-cluster.sh

24T Flink B# PRI THEHEERF - SCHEBERE
Flink %2350 3547 7 — A LASTAR SO AE v #o s U5 1 Boim] oF b /b B2 7, A2 T Flink T 1
“example/batch/” H 3% T ] WordCountjar fH . " HFRAE Flink 8 _EHATIZFEF, SH HDFS L1

NI SO AT A B, IR T 45 R 2 HDFS |

HHZ LT B RIAT

1) £/ Hadoop.

RS HDFS b iU s SC e, B LTS Z24E Flink H4E % Hadoop .

7E: M flink 1.8 7745, Hadoop 7~ ¢L4 & Flink #94% 6, PrAE 2% TF &1 4% N % Flink 49
lib B &T,

Q 4= X4 A 492 Hadoop 2, W *T A Flink B M T #k flink-shaded-hadoop2-uber-2.7.5-1.10.0.jaro %= F
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Additional Components

These are components that the Flink project develops which are not part of the main Flink release:
Apache Flink-shaded 14.0 Source Release (asc, sha512 )
Pre-bundled Hadoop 2.4.1 (asc, shat) T&l_j FEI DE{]Hadoopﬁi
Pre-bundled Hadoop 2.6.5 (asc, shat) PF,)H-[X»IJ\_;L Eﬁ]Hadoopﬁl_

Pre-bundled Hadoop 2.7.5 (asc, shat)

Pre-bundled Hadoop 2.8.3 (asc, shat)

Q 4= %48 A6~ Hadoop 3, WA Maven & F #.o 4= TF B A

Home » org.apache.flink » flink-shaded-hadoop-3-uber

ﬁ Flink Shaded Hadoop 3 Uber

Flink Shaded Hadoop 3 Uber

License Apache 2.0
Eﬂ;&%ﬂmﬁxwﬂw l
Used By 7 artifacts

Cloudera (4) || Cloudera Libs (1) |
versiol Repository Usages Date
3.1.1.7.2.9.0-173-9.0 | 4 Apr, 2021
3.1.1.7.2.8.0-224-9.0 4 Apr, 2021
3.1.1.7.2.1.0-327-9.0 7 Dec, 2020
3.1.1.7.0.3.0-79-7.0 6 Jan, 2020

AR AZ P& A 69 £ Hadoop-3.2.2, Ff¥ATF # flink-shaded-hadoop-3-uber-3.1.1.7.2.9.0-173-9.0.jar ..
F+ T 49 Hadoop &% N £ &/~ ¥ & 23K &9 Flink 49 1ib B X T

2) HERIBL

FELE L, PATI RN, Je/ash Flink 4%, #)j53h HDFS ££4:

# BEYC/BE Flink 8£3%

$ ./bin/start-cluster.sh

# BE%) HDFS &8

$ start-dfs.sh

3) HERHHE S .

Y BRSO wetxt, PR

good good study

day day up

SR 5 K% SO 1A F) HDFS f)/data/flink/ H 3% R

$ hdfs dfs -put we.txt /data/flink/

4) SRIGHAT Flink [FHLALBEFLF o

# AT Flink B 82

$ ./bin/flink run ./examples/batch/WordCount.jar \
--input hdfs://master:8020/data/flink/wc.txt \
--output hdfs://master:8020/data/flink/wc-result

PATE R W T BIFR:
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[hduser@xueai8 flink-1.13.2]$ ./bin/start-cluster.sh I
Starting cluster. ki EhFlink 4=

Starting standalonesession daemon on host xueai8.
Starting taskexecutor daemon on host xueai8.
[hduser@xueai8 flink-1.13.21% jps

9363 Jps g o
9028 StandaloneSessionClusterEntrypoint o J s HDF S ARt
9308 TaskManagerRunner

[hduser@xueai18 flink-1.13.2]% start-dfs.sh

Starting namenodes on [xueai8]

Starting datanodes

Starting secondary namenodes [xueai8]

[hduser@xueai8 flink-1.13.21% jps HRATFlink & 47 (8] am 1 |- Btk A FRF:
9028 StandaloneSessionClusterEntrypoint I, FFfsem A B e e
9893 SecondaryNameNode it BB AN EAE) &

9308 TaskManagerRunner

9564 NameNode

10012 Jps

9679 DataNode

[hduser@xueai8 flink-1.13.2]$%$ ./bin/flink run ./examples/batch/WordCount.jar \
> --input hdfs://xueaiB8:8020/data/flink/wc.txt \

> --output hdfs://xueai8:8020/data/flink/wc-result

Job has been submitted with JobID aa7b5a8aee5bd73e0@bc0617cdd205c3c

Program execution finished

Job with JobID aa7b5aB8aee5bd73e0bc0617cdd205¢3¢c has finished.

Job Runtime: 5760 ms

[hduser@xueai8 flink-1.13.21% JI
T i 4 & AEIZ AT WordCount I 325 HDFS W30, Hort--input 284 %€ BEAL B S A ST
--output i B TF &5 A B4 WocfE . G A hdfs:/args, BRAIAME A SO R 50
Er BT, RT RS S ILT X A6 IR S
java.lang.NoSuchMethodError:
org.apache.commons.cli.Option.builder(Ljava/lang/String;)Lorg/apache/commons/cli/Option$Builder;
at org.apache.flink.client.cli.DynamicPropertiesUtil.<clinit>(DynamicPropertiesUtil.java:39)
at org.apache.flink.client.cli.GenericCLl.addGeneralOptions(GenericCLl.java:108)
at org.apache.flink.client.cli.CliFrontend.<init>(CliFrontend.java: 136)
at org.apache.flink.client.cli.CliFrontend.<init>(CliFrontend.java:119)
at org.apache.flink.client.cli.CliFrontend.main(CliFrontend.java:1129)

J7 B 5 Flink $t ' T commons-cli #)48 X jar .. A Maven £ & F #i% jar &, % R #| & A~ & Flink
ZFAylib B R TR,

5) AT LA N A Wi 46

$ hdfs dfs -cat /data/flink/wc-result/*

A LB R LUT vhE 4
day 2

good 2

study 1

up 1

1.4.3 Flink &<

Flink PA CLT (7 sUBR AL T — 285 WL /EAT 55 . R 2% F B CLT iy 2.
1. &FIEEBITHEL
CLi #73K:

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com *-31--

$ flink list

7 : 45T ] REST APl 7 X & & E £Z AT 694 Ak
$ curl localhost:8081/jobs

2. BITRBIRET, A SH:

$ ./bin/flink run ./examples/batch/WordCount.jar

3. BAT/RBIREF, A input Al output %4

$ ./bin/flink run ./examples/batch/WordCount.jar \
--input file:///home/user/hamlet.txt \
--output file:///home/user/wordcount_out
4, BATRBIREF?, A input Ml output 4, JEIREIFATEN 16:
$ ./bin/flink run -p 16 ./examples/batch/WordCount.jar \
--input file:///home/user/hamlet.txt \
--output file:///home/user/wordcount_out
5. IBATsBIRER, ZEH flink HEfIH

$ ./bin/flink run -q ./examples/batch/WordCount.jar
6. BT RBIRERT, fE5r Bl (detached mode) T

$ ./bin/flink run -d ./examples/batch/WordCount.jar
7. BATRBIRET, TERFEN JobManager [

$ ./bin/flink run -m myJMHost:8081 ./examples/batch/WordCount.jar \
--input file:///home/user/hamlet.txt \
--output file:///home/user/wordcount_out
8. BAT/RBIREF?, LURFERIEAE N H s
$ ./bin/flink run -c org.apache.flink.examples.java.wordcount.WordCount ./examples/batch/WordCount.jar \
--input file:///home/user/hamlet.txt \
--output file:///home/user/wordcount_out

9. BITRBIFET, fFHMAE M TaskManager f—> per—job YARN £E#:

$ ./bin/flink run -m yarn-cluster -yn 2 ./examples/batch/WordCount.jar \
--input hdfs:///user/hamlet.txt \
--output hdfs:///user/wordcount_out

10, L JSON #% 3228 WordCount z~ i F% F FARAL HAT T -

$ ./bin/flink info ./examples/batch/WordCount.jar \
--input file:///home/user/hamlet.txt \
--output file:///home/user/wordcount_out

L1 3 i AT IEAR IS AT 1ok (B 45 EATHY JobIDs) :

$ ./binfflink list
12, FH CWEERE (BFEEATN JobIDs) :

$ ./bin/flink list -s
13+ FIHIEFEEAT FIE (BFEEATN JobIDs) :

$ ./bin/flink list -r
14, FI A A VR (BFEEATH JobIDs) :

$ ./binfflink list -a
15+ FIH7E Flink YARN session WIEFEIZATHI Flink fEML:

$ ./bin/flink list -m yarn-cluster -yid <yarnApplication|D> -r
16+ HUH — ML

$ ./bin/flink cancel <joblD>
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17« BUH—"MEMY, 7 savepoint:

$ ./bin/flink cancel -s [targetDirectory] <joblD>
18, fF1E—MEN (PR Tk

$ ./bin/flink stop <joblD>
19, BE— A IEEBAT R (R THAEL) -

$ ./bin/flink modify <joblD> -p <newParallelism>
= +
1.5 RE/NGS

AEANT Flink BFRREPIRE. FRPE KBS, JFPRAIPHIE T Flink 108 ROGH F1I24T I 244,
LA Flink BTHHE BHEA SRS BRI, HRlion 7 T Flink AshEEREA 7847 fial st -
FE, WAPEAES Flink FIFAIAEL, JFIFARMEE B QA —4> Rlink B8/

1.6 AE ]

1. 15 Flink & & R H T4 I 562

2. Flink 2 —/NFMNZEH), Master J& Flink EFER L HFE . B0 EF =DM AFMAL: Resource
Manager. Dispatcher DA EENE4THS Flink /EMV ¥ JobManager . & 43 Al A X = AN HAEFIEH .

3. Flink & — T MZEK), TaskManager & Flink 8280 TYE (worker) #EFE. i iR TaskManager
IVEH o

4. Flink Ul R/R BURE ? BRI Ae e =947 FE LL7E 0 R 5505 2

5. Flink J&an{ & B vE I ?
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F2E Flink FRES

R R RATRAE RS LF Flink TP, JEB0F KB CHE —A Flink #2/57, RJEIRECH] Flink 4
B RIEAT. WA, AR Flink R ORMEE.

Flink 3Z#F Linux. 0S X 1 Windows fEJy Flink #25 FIAMBATRITF RS . XFT Flink TR K HE,
i B2 LU Hf

Q JDK 8 8ibh BRA:

O Apache Maven 3. x;
Q HMT Java(F1/8L Scala) &) IDE. ZE{#H Intelli] IDEA.

2.1 ZEEFAECE Maven

Flink 35 H 7] DUSE A AN [R]R A g T Bk, Horbdi FHE e Maven. [ PRIEITEGIF &, Flink
e g T H Maven #2470 HBIHR . X St A5 Bh3RATT % B Flink 00 2504 3 61 ) 46 44 2 S04

Maven FJ LA %2 2% 7E Linux Fl Windows - #:/E &% B X BELAITE Windows T FF & Flink N AR F
A ¥ Maven %225 7E Windows #:1E R4 L.

(#E#72: L, Intelli] IDEA A % A FF48 BP9 Maven, FFAX —F TARE &, EETHE
BRAX—F, FARHAELENFI REX— I PHIEANA, wRALRGESF T AEREE
Maven # B , % £ 3 Intelli] IDEA, if i Aduge ¥ B E 4F 69 Maven, 7 ABR A ZE, 476 fe 4T
Maven *R B . )

2.1.1 LEMEE Maven
£ Windows 54 2238 Maven BP0 .

1. B %6 R AR Maven %3540 . T3k y: http:/maven.apache.org/download.cgi. # %] bin.zip
IEAE ELE) R B RS, R RIR N E. R PR

Link
Binary tar.gz archive apache-maven-3.6.3-bin tar.gz
Binary zip archive apache-maven-3.6.3-bin.zip
Source tar gz archive apache-maven-3.6.3-src far gz
Source zip archive apache-maven-3.6.3-src.zip

2. % maven ZE MM FTEE Hk o ANEEF] [ "E'\maven\apache-maven-3.6.3"Hx T, 1% Hx
NEEH bin liby conf FC M. W REFIR:
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DATA (E) » maven » apache-maven-3.6.3

~
EfR &

3

bin
boot
conf
lib

[ ] LIcENSE

[ ] NOTICE
| README.txt

3. BCE Maven RAMEIR & RKKEF" K BM--BHE--mARAKE-HEBE-RGLE---H
HTE", E-NRGTE. RELTESHA: M2 HOME, A &E/H: E:\maven\apache-maven-3.6.3. U1 T
EIPfrR -

REEHNTE X
TEE(N): |M2_HOME |
TE{EHWN: |E:\ma\ren\apache—maven-3.6.3 |

SSER(D)... ST F).. [ B

(4) ZKZE10 B Maven RAA AT . £ RG L &P P Path HEEAL&E, EXEMHEEMMA
"%M2_HOME%\bin" (¥, WHZ Win7 R4, WK ELRTHIN E— N5, RS E 5 R
B o W FEFTR:

REINETE X
C\Program Files (x86)\Common Files\Cracle'Java\javapath ~ FEN)
Ch\Anaconda3
C\Anaconda3\Library\mingw-wG4\bin . EEE(E)
C\Anaconda3\Library\usr\bin
Ch\Anaconda3\Library\bin H45(B)...
Ch\Anaconda3\Scripts
C\Program Files (xB8)\Python36-32\Scripts\, BEe(D)

C\Program Files (xB6)\Python36-32\
C\Program Files\MiKTeX 2.9\miktex\bin\x64Y,

C\Program Files\Java\jdk1.8.0_144\bin FEW)
%6M2_HOME\bin

96JAVA HOME\bin FHO)
Ci\sbt\bin

Ci\scala-2.11.11\bin

E'\hadoop-2.7.3\bin R

E'\hadoop-2.7.3\sbin

C\ProgramData‘\CracleJava\javapath

C\Program Files (x86)\InteN\iCLS Client\,

C\Program FilesInte\iCLS Client\,

C\Windows\system32

C\Windows v

we il mw

(5) K& maven IR RGEE ML), fTIFmAAT, PATL T
> mvn -v

AR BE IR Y maven ARSI, MR HIRCE IR . 21T B .
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2.1.2 &2 Maven At S EEIALE

Maven 244 FEIIZEE Gar G JHEBIARMPA—NHFET (—HBRERINEH T Maven BN A A
JFE #5458 {user.home}/.m2/repository, H:H1${user.home} F5 & M AT H F F H) , W E R € X
M FE H AL B R 2B Maven A6 FE I TC &

B A A R BRI B AR R R

1. fEH CEXWA B A, b A NG A7 B /2 "E:\maven\repeository™s

2. TE%%E Maven ] H 3¢ F 2 "conf/settings.xm1" S, FT 4%, HEERANKCENE, e
CENGEBAE. WEARN T ER:

<?xml version="1.0" encoding="UTF-8"?2>
<settings xmlns="http://maven.apache.org/SETTINGS/1.0.0"
xmlns:xsi="http://psrmi3 O01 /vt Schema-instance”

S0 1] TTINGS/1.0.0
s s I8 o e s

xsi:schemalocatio
http://maven.apache®

<;o?a;Eepogito:y%E:/maven/repositoryk/;oca;Repegito:y>

T
<id>maven-repository</id>
rOf>*</mirrorof>
e>maven repol</name>
<url>https://repo.maven.apache.org/maven2/</url>

<profile>

FaANarrhatimaas f4 AN

3. ZEET Maven ) Archetype SRELIE G EE — N F i Flink T8, &7 ZAE<mirrors/>Fr%5 S5, 1k
PR <profiles> N %5 Hl<artiveProfiles> N 75 . WI N E|ffi7n:  (Archetype & Maven TAZ M TE B, &
o A P 41 Maven TAEREAR, I+ F P 4245 £ sl X AR MR A 69 SR 75 KD
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4. )5, settings.xml AR SEREN 25U
<?xml version="1.0" encoding="UTF-8"?>
<settings xmIns="http://maven.apache.org/SETTINGS/1.0.0"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal.ocation="http://maven.apache.org/SETTINGS/1.0.0
http://maven.apache.org/xsd/settings-1.0.0.xsd">

<localRepository>E:/maven/repository</localRepository>

<mirrors>
<mirror>
<id>maven-repository</id>
<mirrorOf>*</mirrorOf>
<name>maven repo1</name>
<url>https://repo.maven.apache.org/maven2/</url>
</mirror>
</mirrors>

<profiles>
<profile>
<id>archetype</id>
<repositories>
<repository>
<id>archetype</id>
<url>https://repo1.maven.org/maven2/</url>
<releases>
<enabled>true</enabled>
<checksumPolicy>fail</checksumPolicy>
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</releases>
<snapshots>
<enabled>true</enabled>
<checksumPolicy>warn</checksumPolicy>
</snapshots>
</repository>
</repositories>
</profile>
</profiles>

<activeProfiles>
<activeProfile>archetype</activeProfile>
</activeProfiles>
</settings>

5. BEBHsE R AR TR AT, PUTRL R a4

> mvn help:system

PAT %ML 2 G, 7E"E:\maven\repository" I [l < i BUR 2 SCF, 3 S SO M5 /& maven M AT U6
TR A A ) SO

2.1.3 QZHRRRIE

FERTAAT R, AEA T iy PROE B — A4 B Flink iU -
> cd FlinkProjects Il IR EMITIEERT
> mvn archetype:generate \
-DarchetypeGroupld=org.apache.flink \
-DarchetypeAtrtifactld=flink-quickstart-scala \
-DarchetypeCatalog=local \
-DarchetypeVersion=1.10.0

E: Ao RBAE—A Java 55 09 F @ Flink, A F &R Ld@t e 4+ 89 flink-quickstart-scala 4 n%,
flink-quickstart-java Bp T o - H83RAF 5 A8 B

Jm RARANZ 89 7E, =T LA "http://repol.maven.org/maven2/archetype-catalog.xml" T # 2| A3 EAR B &,
tode~/m2 T, -4 #45 " "mvn archetype" 4 4 Bt A2 L "-DarchetypeCatalog=internal".

iX £ 7t "FlinkProjects” Fage I € & — > Flink B TH o A£G @2, Maven 258 H. 2 HE i) 7]
groupld. artifactld Fl package ¥ #%. X B IS AN LA S FR:

Q groupld: com.xueaid

O artifactld: FlinkJavaBlank

O package: com.xueai8

BRI B
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FlinkPro

e. flink -D:

1] found in

O flEIfEdR, <=#(nlgroupld,
artifactld. versionflpackage=Z{z5..
k& T groupldfnartifactld, E4hImoE
B EEAERZE

:1.10.0

momDiDiDDDiD

TAEHFEHRA —A# Hak, HRAME artifactld (2 FR . 75417 H 0] LS R T ¥ dy & 255 T
H 4544

> tree FlinkJavaBlank

B H & —A4> Maven T H , B 8% P 1~35: StreamingJob F1 BatchJob, 43 %l /& DataStream Fll DataSet
TP AMELRE T o B main VAT AN L T IS AT FNE G 150 . XA EEA
HEZEFE ST AR )5 7] LA F N2 IDE At 47 4
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2.1.4 HWETEmHE

W SR AE R /4T £ FlinkJavaBlink T H DAMEHE, 7 221217 "mvn clean package"ir & . 18 & LA T 0 4%
A
1. ¥%BNH Hx. a7 P AT T a4

> cd E:/FlinkProjects/FlinkJavaBlank
> mvn clean package

2. fETH B3R R, 2EM— target B AT M S RSO BHEIX AN H 9, v DU S AH B
ISR EEE, ’@—IUEEE ar AT N AT dir i AE, W R
R i VFlinkTavaBlank>»dir

R

m}
E
&
H
e
par
e
X
=
o
&
=
&
p=

2. B target ¥, W RIL—A JAR SO, T H A
A . ﬁ[ﬂ:FﬁT

lank>dir tarszet

1
1
1
il
il
il
il
il

2.2 f# F Intelli] IDEA+Maven FF & Flink Ti H

X T #4E Maven /B 338 ok UL, 7T LAR _E—5F AL, Je 7 dr 247 H Maven iy & HUE A B Flink
FAFEFAELE, RS ANE] IDE it —5 k. R EE FH & IDE (fl40, Intelli] IDEA) fUif, B
20 LLEL$E1E Intelli] IDEA 1 FF & Maven F£/7 . 8T 45 & f# A Intelli] IDEA £ & 1. A A1 Maven T
Hg TH, AT LT g IT & Flink T H .
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2.2.1 £ IntelliJ IDEA #81% Flink InH

F—20: A5 Intelli] IDEA, G —NHIH, W FEATR:

B Welcome to Intelli) IDEA e X

41J

IntelliJ IDEA

B P Maven TLH, 1%+ “Create fromarchetype” :

B New Project X
)

&

| 2
>
»>
B
| 2
>
| 2
B
>
| 2
| 2
>
| 2
| 2

B2 RNERIAEEA Flink 1 archetype, FTPARE B H 2.
NN flink-quickstart-java [ archetype Wl T &:
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Java ra

Android

IntelliJ Platform Pl
® Spring Initializr

Maven

Artifactld

sion

Static Web

and NPM

OK Cancel

aver-diLielype-jcee-sinpie

¥ ¥ Y Y Y Y v¥yYv¥yYYyYYYYY

maven-arc e-marmalade-moijo
Emntu Praiect

Cancel

Add Archetype...
® Spring Initializr

Maven

Add Archetype

Groupld ache.flink

Cancel

¥ ¥V ¥ 9Y¥ ¥y Y Y VY VY VY YVYYy

EmnRiDrAiAct

VYD R BEXTMLHY archetype, FLn, 1X BLIKEFE flink-quickstart-scala, U1K Fis:
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B New Project
Jdvd TA
Android

* Intelli) Platform Pl
® Spring Initializr

en

Add Archetype..
-archetype-block

archetype-block
# Gri

% Grails

simple
Emntu Proiect

alade-mojo

Cancel
B BEDUHM groupld. artifactld Z 8%, X BLF 73 A HLLL T 44 s
Q groupld: com.xueai8
O artifactld: FlinkScalaDemo

B New Project

FN BEROR, fRETHK Maven BLE, EROAGLLT.
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& New Project %

Previous Cancel
FH: e H WA E A E . X R RREECARD AT . 5 [Finish] #%4H, JF466)
A .
B New Project >

Finish:

%)\UE: Maven 2 HEMEIH , a0 H 450 F Fos:
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v IE FlinkScalaDemo
» BE .idea

SIC
v B main

calaBlank.iml
pom.xmil

» [llif External Libraries

AT LAE ), flink-quickstart-scala PRI 3 | — N FEA M Flink 10 HAESE, FHARRCENE 7ML
R SO HF AL StreamingJob A F-fit AL FE ) BatchJob.
E: B AP 3R, 3% flink-quickstart-java, )% —ANKT Java API 49 Flink 31 B AE % . #F A 172 K.

2.2.2 & E N HERAKER

AN Flink 72 7 #0 K 8 T — L2 4% .0 19 APL o %FF Maven, FRATH LA Java 1 H B
(flink-quickstart-java) ¥ Scala T H 14 (flink-quickstart-scala) {1 2 A 1X LA 4f 4 5 T 1) 72 7 FE SR
0 A 8 T E AR 1T T 20 58 0 H I, 75208 Java/Scala AP AN EL R AKBEI (X B LA Maven 1
RN, E R FEIRE AR I3 T He A #g  1 B(Gradle SBT %%).
Scala Maven {4 :
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
Java Maven & #i:
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
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<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

TE2RT:

HIER, PR X AR A 69 1E Bl 3 (scope) #FAX1X E A provided. iX &k & & &3 ¢ M2 4T %F,
182 R Rz e 4T 20 B 8 R4 8 AALF jar TH P . X AR A Flink SR #9, Flink 18 47
IR 202 T X8R, BXTEZECITE jar & F.

7% 2V B AR A K R PR provided TEE N . 1 R IXA B AL E A provided, AR A mAFEIE I
A AR JAR TFEF K, BACLEEAFA Flink ZSRB A RKIFH L FmELS AAZF jar L
o 49 Flink SRR 5 B 2 69— SR BT A b 5 G 83T 1% % Am 2R 58 f)s

Intelli) IDEA £ & :

%1% Flink & Fl42 % /& IntelliJ IDEA ¥ 247, & % & scope compile ¥ ¥ Flink /& #151, M 1~ A&
provided . & N Intelli] H R 2> €Mk £ 2+, @ IDE FORTHLS R W, FHE
NoClassDefFountError 2% 13 & o

2.2.3 BT HEEBEKRBINAY Jar BRI

B Gl 55 B RS A T A 1R AT ORI N AR TAR, B AAE FH N TR shade 4 i€ -
<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-shade-plugin</artifactld>
<version>3.1.1</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>shade</goal>
</goals>
<configuration>
<artifactSet>
<excludes>
<exclude>com.google.code.findbugs:jsr305</exclude>
<exclude>org.slf4j:*</exclude>
<exclude>log4j:*</exclude>
</excludes>
</artifactSet>
<filters>
<filter>
<artifact>*:*</artifact>
<excludes>
<exclude>META-INF/*.SF</exclude>
<exclude>META-INF/*.DSA</exclude>
<exclude>META-INF/*.RSA</exclude>
</excludes>
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<[filter>
<[filters>
<transformers>
<transformer
implementation="org.apache.maven.plugins.shade.resource.ManifestResource Transformer">
<mainClass>com.xueai8.StreamingJob</mainClass>
</transformer>
</transformers>
</configuration>
</execution>
</executions>
</plugin>
</plugins>
</build>

2.2.4 wEHCIERBIHMNINIT

DA E—"5 B8 5 H ) BatchJob W5 SCAF AR, #F— 354w 5= A1) FL I AL BRACRE IE AT . IX
[ H 1528 T 4218 ] Intelli] IDEA 617 Flink Maven i H'y. T LR LB ARACHS, 725 S = b &
YUY -

£ Intelli] IDEA H1§TJT BatchJob J5 3, ZmiBACAS IR

Scala {hg

package com.xueai8
import org.apache.flink.api.scala._
object BatchJob {

def main(args: Array[String]) {
Il W EHBITINE

val env = ExecutionEnvironment.getExecutionEnvironment

Il BEMAN KR
val text = env.fromElements("good good study", "day day up")

Il BT

val counts = text.flatMap { _.toLowerCase.split("\W+") }

.map {(_, 1)}
.groupBy(0)
.sum(1)

Il BATHEHER
counts.print()
}
}
Java fH5 .

package com.xueai8;
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import org.apache.flink.api.common.functions.FlatMapFunction;
import org.apache.flink.api.java.DataSet;

import org.apache.flink.api.java.ExecutionEnvironment;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.util.Collector;

/**
* ZTERAREFA JAR X, ESRSITHITH TR HS:
* $ mvn clean package

*

* INRKET EXMBR, IBAFETE pomxml P MENAER (88 ZR mainClass')
*/
public class BatchJob {

public static void main(String[] args) throws Exception {
Il R EHACIEMITINE

final ExecutionEnvironment env = ExecutionEnvironment.getExecutionEnvironment();

Il B AR
DataSet<String> text = env.fromElements("Good good study", "Day day up");

Il B AR EE A TR
DataSet<Tuple2<String,Integer>> result = text
.flatMap(new FlatMapFunction<String, Tuple2<String,Integer>>() {
@Override
public void flatMap(String s, Collector<Tuple2<String,Integer>> out) throws Exception {
String line = s.toLowerCase();
for(String word : line.split(" ")
out.collect(new Tuple2<>(word, 1));

}
}
D
.groupBy(0)
.sum(1);

result.print();

}

TESCHE AR TR AL, ek Ai i, 7EBR S 4 “run BatchJob” , BUTEMFE, 75 F 7 (RIEAT
&R LA B0 T i 45 2R

(up,1)

(day,2)

(good,2)

(study,1)

E

APATHAZFE, ATRAEI =T RF:

Caused by: java.lang.ClassNotFoundException: org.apache.flink.api.scala.typeutils.CaseClassTypelnfo

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com _ -48-

at java.net.URLClasslLoader.findClass(URLClassLoader.java:381)
at java.lang.ClassLoader.loadClass(ClassLoader.java:424)
at sun.misc.Launcher$AppClassLoader.loadClass(Launcher.java:335)
at java.lang.ClassLoader.loadClass(ClassLoader.java:357)
... 13 more
5+ % 89 8 ] & maven 3| AR A B A . 4T FF R B F 89 pomxml X A, K H AR IR 89
"<scope>provided</scope>"iEHF (HMIE) . 4o F AT
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<l--<scope>provided</scope>-->
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<l--<scope>provided</scope>-->
</dependency>
E 2:
4 IDE ¥ iz 470 B 7T f& 4 F & java.lang.NoClassDefFoundError 5t 7 o iX T 48 & B A X A KA A oL %
89 Flink 4R 4 91 [% Ko £ 2] £ 542 F o
fi# k& 7k 4E Intelli] IDEA #, 4% Run > Edit Configurations > Modify options, #AJ&i## “include
dependencies with "Provided" scope” o iXNEATELE AN @46 IDE 24T 8 AAE R BT & G PT A £

2.2.5 GIHTEF R Flink REFAIT

TH R ARSI B A G IS AT, IR AR ST B jar B EAT I . FRATEH Maven ) “mvn
clean package” 74 7] MR 7 {47 4T 6. BRAREEED IR0 T -
1. FTHIH F 1 pom.xml X, $2 2P B FH1E 24 mainClass (F] Ctrl + F, A $L## mainClass)
ETIESNEN Ry
<transformers>
<transformer implementation="org.apache.maven.plugins.shade.resource.ManifestResource Transformer">

<mainClass>com.xueai8.BatchJob</mainClass>
</transformer>
</transformers>
2. 7£ Intelli] IDEA %iifif N J7 /200, s Terminal i85+, F7JT Terminal % . 7£ Terminal % [

AT 4 “mvn clean package” T2+ IIH :

Terminal

. s s s e e

3. ReFETOERE SR RIS, WHNPIR:

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com *-49- .

A HEAMEE,
LR ARTN: Az

= FlinkScalaDemo
>

= classes.5 373 timestamp
Il FlinkScalaDemo-1.0-SNAPSHOT jar
il oric - aDemo-1.0-SNAPSHOT jar
i FlinkScalaDemo.iml
pom.xml
5. f£ Linux &3, $47LLF a4, J53) Flink 5E5F
$ cd ~/bigdata/flink-1.13.2/
$ ./bin/start-cluster.sh
AR T B s
[hduser@hadoop ~]$ cd ~/bigdata/flink-1.10.0/

[hduser@hadoop flink-1.10.0]$ ./bin/start-cluster.sh
Starting cluster.

Starting standalonesession daemon on host hadoop.
Starting taskexecutor daemon on host hadoop.
[hduser@hadoop flink-1.10.0]% I

6+ K% JAR ¥ Ul B Linux MEEH % R, Blln,  “~/flinkdemos/” HE F. S5 H] Flink 427
3247 Job fEMk:

$ cd ~/bigdata/flink-1.13.2/

$ ./bin/flink run --class com.xueai8.BatchJob ~/flinkdemos/FlinkScalaDemo-1.0-SNAPSHOT .jar

PAT S5 R W s :
(day,2)
(good,2)
(study,1)
(up,1)

2.3 Flink #H M5 &

E_E—/NY, BATUERLF T Flink MR AR, ZlW5 7 H AW —A Flink NHER, I
AN IRAL Y Flink FEREEPAT . EFE—BIERN %] Flink BiARZ A7, FATH LER T f#— L8 Flink
FIZ O
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2.3.1 Flink #1538

£ Flink 1, N AR BB AL, X EeHainn ] LU A € OIS SRT (. A I A TR IZ L
BEAFN CHTT ) AT XEHARTUE BT I, AT, DA EE AN A

Data Source Transformations Data Sink
(B ) = (B EEH = (HRAR )

Flink SCHFfUACBAIHEALEE, Bt — DA T4 & KRB A BE 51 % . £E Flink 9, W AFTE
R 70N 13 T o -4 € S b S B A S 1 0 S A R ST
P, MR A SRR (N E RN RIEHESR) o i E s

| startof  €mmmmmmmmm e past NOW future ====——— == oo ->

! the stream 1
| «—— unbounded stream

vy

<+—— unbounded stream

[KItE,  Flink /& —>H 7270 SO A8 I L3R AT AR TR Rl AL BEAE 2L, B RE R A b 28
TR EARDIEe, W EA LTI EAT RS B A A Fhiile. T8 A AR T S 80 v semt #df, kA
TH B BB E AR H B SERIE (41 Apache Kafka 5% Kinesis) o 1A F-408s, 185 8102 D1 L84, ok
AR EEEIR (nsctE. R ARBIEZES) . B Flink B2 PP~ A8 B 45 0 nT DAK % 3135 Fh &AL R
45, I HATLLERE REST API 7 Flink o A &1 RaA

Queries -

Applications Streams 4 - £7 / %
- Database
Devices » % :: é el
- Flink ? - Stream
R

etc. Historic<

TR e

Storage

4 Flink APBE = ANE R AEER RN, w2 R RO AC B AR AR AR R arh, JATTAT Blig
PR U R, SRR BEE AT HE Y . T A R G Bl B R B P A N B B AR

*4 Flink 4B —ANJE A IEER RN, w2 R RTAC B TARRE . X TR B A B, f A\ ml REKiZ
AN GEH, DR FRA 06 ZAE s 2 I Rp AN W7 3t X X S A R AT AR 2
2.3.2 Flink 53 API

Flink $& 4t 7 IF A/t A BN FIRR PP AN RIS R R I 40 T B :
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High-level Language

Declarative DSL

DataStream / DataSet API Core APIs

| Low-level building block

Stateful Stream Processing | (streams, state, [event] time)

Flink $26t 7 =470 /2 1) APL. R4S APT AE fil i PEATR A 2 [ B 1 AN R (AU 5. JF 4% AN [R] 1
S 3% 5

High-level . I
SQL / Table API (d tabl +

Analytics API EelelARl laynamicitablos) " 8
(%]

o <€

c QO

ey BajECh DataStream API (streams, windows) 2 =

Data Processing o 3

S &

. Statefu.I Ev.ent- ProcessFunction (events, state, time) | .

Driven Applications +

BARZO % R IR ARSI, Bilid ProcessFunction ik A% DataStream API #. ProcessFunction
& Flink $2 it 15w R R B L, e RvrH P Bl Mk B =D MRS, JFEH 250
HAVIRAS o ProcessFunction $&AE 1 X B [B] FRZS 408 421 . ProcessFunction 1 PAMTEZMUE FIRAS
TR E I 25, AR R A A el R 4, DASEBR Akt 5o AL, ProcessFunction W] AMREVF 24
RES FAF IR BN (1) S AR 7 10 75 B S F AR B2l %5 12 %5

SKbr b, K2 BN R AN 2 LT A P RZ S AR A% 0 APT (DataStream API(iitAbEE)
F DataSet API(fttAb3)) #E4T % F2 . DataStream API & H 4k UK 5 N FH R 77 AN 8038 5 18 1 & % API,
DataStream API AVF 2 & WL AL PR 4E (E JEASE Y, L% 4L record-at-a-time %% 45 Allid ik 25 14)
ANER BTt ok = & FHF - DataStream API 3 ¥ Java fll Scala 155 , ‘E%& T map(). reduce()F! aggregate()
FERE. PRET LB Y R DE Y Java B Scala lambda BREUCK E X o A% 0 AP1 ¥ K H Flink
FARE A A] DA b4z ] ST RAR S CRAS - % #% . proc. fun %),

& JZ ProcessFunction 5 DataStream API £ i, {153 6 5t S g AE HE AT 2 3 R A AT BE « 111 DataSet
API 754 SRS AR A T8O 1 0, SCRIEH AERUE H .

Flink P4~ J¢5 APL, Table API 1 SQL. X~ API #B2 FH Tt AL B A AL B () 45— API, RI€¥
WETC S SEmPEch i il b DU RIS AT, FHr= MR g R .

Table API /& A~ PAER G i 75 B % DSL, & 0] A(FER RTINS AT 1% . Table APT &4 (#
JEHN R AR RH AN CEL T8 R E T 3K), APLIRME 7RI ¢ Rl e
select. project. join. group-by. aggregate 5. Table API 27 /5 B RAZ AT A4 B HAE, T A A& B
fRE A EAUS B EAR Table AP 7] LU &M 2E ALK FH - 8 ki3 (UDF) #HATH e, AR
R (RE RIS , {Hig % APL WA SR AT I TR ARSI B4 15 ), S54%0 API AHEG S = )
7. WAk, Table AP 273k 7 4 — MEPAT Z 1 B AR OeAb 2%, MmN H B s ik, 7T
DA #£ Table 1 DataStream/DataSet . [A] JG 4% % #: , Flink fo ¥F #2 /¥ %% 1% W J& & Table API
DataStream/DataSet API.

Flink 2t m R ¢ SQL. XMl RAETE LKL E#ZRALLT Table APL, (HAGFRFR RN
SQL #ifjFRiks\. SQL 1% 5 Table AP E% 42 B, SQL £ ifjn] LA7E Table API Hi3E X 3R 4T,
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Table API #1 SQL F|H Apache Calcite ZE47 gt B uE A A 14k . 41 17] L5 DataStream F1 DataSet
API TCAESERL, FESCRFH P bR E . KA MR(E (table-valued) pi%L. Table API/SQL 1ETE AL
ACEEFNR I Gt — 07 A AT N 3 5 NI 2 AP, B AR B 2 tr . B 18R ETL N AR T

2.4 K/

AEE VR T TSI R EE . — R, ATRA AR T O &R . —H0 7 o2 HHE{EH Maven
KNHEM AT BRI E, AT 7 EAUHE, S5 Maven I ZEFACE . BOUCRHE EECAG B 4
AR EAR I H DA TR @2 TR H o ) — M7 A AT &K 8L (IDE)., 4 Intelli IDEA,
f1% Maven Tl H, ARZEA step by step HupF i Nt 2

ARERIGIEFEM IR T Flink A 2CH — S E ZMEE . 78 Flink o, N R b 8ds Ak, X%
WAl LA P RS H AT AT e e . X SSHARFUE R R B, PA— DB ANEIT LR, DL—ANEE N
HEE R, 1E Flink ", A NFTA P EE A5 1 #002 BE I (8] 7= AR B 20, SEHEEUIRE A & s i e,
AR & — R IR, s & — M AR . 5 /NETHE 1 Flink P FE L
LA Session AN Per-Job . Flink iR 7 HANEHRKE  (Failover) ALHIRZEAT H K.

TE, AT AT Flink SENH00E 7 -

2.5 RE>]H

1. &R Flink [ “WitE&—" A
2. B Flink tPE VSRS A RS A5t FE, 3F B U .
3. iR Flink FIHEHZIK ZEHLH]
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38 JP& Flink SERTEUREAIEIER

SN A3 AT A R BB — A 0] . 22 A [R] PR AU A e S B Ak B A9, SR IR (o T)
[N A2 7 75 B S Bl S s A7 i A 3EURT 43 A 28

N A2 X SR Bl AL PR R 3K, Apache Flink $245 | —/ 444 DataStream AP it £t 4 #L AP,
TR ARSI R o e he it 1RSI 8] (R 4ih B Fs ], oV SE iR 20 1 DR 5l
R4,

Flink 7422 API (DataStream API) {7 T org.apache.flink.streaming.api.scala € (Secala i& 5 ) 5L
org.apache.flink.streaming.api £ (Java i%5) H

3. 1 Flink i Ab R dm Fe ARl

TEIR N T fitf Flink SZ B B0HE AL BRE 77 1) &k 2 80, F-ATI S sk — A ey B o~ 451 >k 1 @45 Flink 1
DataStream API #) 8 A RAS TN HRE 7 I FE

3.1.1 mEIERE

Flink PA— PR (1) 77 sUAL BEE B 5 A0R0 7 24k, B85 5 CHRAHR T . 2 SR AR U 2R A
JFHIEAHESE . FET Java F Scala if 5, Flink S8 | ——EH O —ERU RS, EXFRZMHEMEA.
O EAEH
A
HHHEM
Ll Bt
i F 2R A

UO00D
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%ﬁﬂﬁﬁ’“ﬂw int, double, float, double, Integer, Double..

—€ void, String, Date, BigDecimal, Biginteger

#2E o FrEERIENEEREIENE
| Objectf]

Flink Java Tuple (7048 1-227FE8)
Scala Tuple
SREE 9 powsm
_—— LI o ‘ classZpublic
i POJO | MEETEIGESR
( Flink#*2RE ) e
\ S | FESESLSoubicE A Egeter setter
Option
ﬁm;‘,&;u Either
————————— Lists
Maps
Hadoop Writablezs2Y
i) sl o N
REREMERE ©  mroyoamumii

Flink £t} Java #1 Scala [] DataStream APL SRR N 25 0 02 ol 7 546 H) . Flink W& 7 LLF
RALHE 1 7 P A5 -

Q FAKPEA: String. Long. Integer. Boolean. Array.

Q E&5HPEHKA: Tuple. POJO. Scala case class.

P HAMZEAY, Flink 23R [F18)] Kryo. tHAFLLTE Flink H 4 FH H A7 5104035 . Avro JUIHAF 2] T 1R 47
ISR -

Java DataStream API {5 iR %dE X7

Xt Java API, Flink X H .1 Tuplel 2] Tuple25 A KRK IR oI

Tuple2<String, Integer> person = new Tuple2<>("EZH", 35);

Il &5|&F 0
String name = person.f0;
Integer age = person.f1;

1t Java #', POJO(plain old Java Object) & IX 1] Java 35:
Q AN ESHEAIE S,
Q AN FEE X public 1, EAHF—NERIAK getter 1 settero
T E X HI5&—A Person POJO:
Il EX—A> Person POJO 2
public class Person{
public String name;
public Integer age;

public Person() {};

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com °-55--

public Person(String name, Integer age) {
this.name = name;
this.age = age;

}

Il BIE—A 24
Person person = new Person("E#H", 35);

Scala DataStream API {if F F VR EHE X RS
XFF oo, {8 Scala H W[ Tuple ZRAL 4T
val person = ("EZH", 35)

Il &5|&F 1

val name = person._1

val age = person._2

T x5 2R, f§H case class (FH24T Java 1) JavaBean): :

case class Person(name: String, age:Int)

val person = Person("EE&HR", 35)

Flink XE R4

T BT AR — POJO K8, FHilg ke 21 IEN Java Bean, f£ Java 11, W LU A Class
KR ZIA , HIELSLTE Flink 51 %9, S48 N PojoTypelnfo, 1M PojoTypelnfo & Typelnformation
R

Typelnformation J& Flink 2875 R4 4% 2% . Flink {# F Typelnformation K48 Fr A Flink SZFFHI%L
PR, AL Java F 1 Class ZRM—FF . FF—Fl Flink SZHEFIEAR A HXT B2 Typelnformation [1)¥
Z. filtn: POJO KBNS Mifr) & PojoTypelnfo. el Kt 28 M H LX) B ) /& BasicArrayTypelnfo. Map £
HYNE R ) & MapTypelnfos [HZERLGTR) /2 ValueTypelnfo.

B T 0 SRR . Typelnformation iL#2 4L [ 7 HI4L () 3 HF . 7 Typelnformation H1 A — M J7k:
createSerializer 774, ERIRGIE F AL A, FAMLEE e LT — RN T, Hrh, Gl serialize Al
deserialize 7715y ATLCKHHE E R BEATIF 04k . IF H, Flink X L7 540 8% 2 I 2 1 7 Aok X 55
AN A7 Flink 324 735 F & P oids . fERAT1ET Flink 2881 2 48 3CRF 8008 K 247 9
R, Flink {EIS4THT S HERT AR EAAE R, B RAERT Flink ZifEnS, JLPRAFREGOIRAM
FFBIAGH] o

A5 Lambda RIERZH
TEGRIERS, AR BES I Java YA e BB e B R RUE R, JFomblPAT R AR, (HAE R
class ‘PRI, SRS HLRAE BMIBR . 1Xml 2 R R . R R ] DL OR AN 22 2 B G A 3T 1Y)
Java 2K, ZRUEASAEGIMIITHI .
A& ZAARAERFRRFHRBEMZLEA, BRFEIITH, ZARBBERITH,
FI UL AR A Al — A4 15 B0 15 ] -
public static <T> boolean hasltems(T [] items, T item){
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for (T i : items){
if(i.equals(item)X
return true;

}
}
return false;
}
DL EJE—B Java 2 B4 T7 0% (HAERESG, Dmikas 2 R0 E BB T #EFRPE, B #h Object. tH
AR BT TR

public static Object boolean hasltems(Object [] items, Object item){
for (Object i : items){
if(i.equals(item)){
return true;
}
}

return false;

}

2R RES 7 L AR IS AT I I BR A R . (HIS TS S ILL T 2%, T H Flink PUEH K819 77
KR

could not be determined automatically, due to type erasure. You can give type information hints by using the

returns(...) method on the result of the transformation call, or by letting your function implement the

'ResultTypeQueryable' interface.

AR Java gn B2 AL BR G IR, BT DA Flink AR A JCVEAEWT ok 57 (140 flatMap) ZE4 H 1)
KR4 Frbk, 7E Flink H{# ]l Lambda 2830, 97 B 15 I SRR BRI H DLz 47 R, %
8 7€ Typelnformation E{# TypeHint.

f1)% Typelnformation:

.returns(Typelnformation.of(String.class))

B1% TypeHint:

.returns(new TypeHint<String>() {})

3.1.2 NHAEFI

Flink f2 7 HISEA @R R stream M1 transformation (iAEHR) . MAES Bk, stream ZEiE
ek (TREAGBA 459 , transformation & — M, EEZ — AL MNRIENTAN, Stk
B/ vHE R R AN EE AN

N IFRATE I AN R W] TAER) Flink SR P61

U6 466 RN RIS R E NI, FH NI R E AME S . (Scala 5230

Scala fXH5:

package com.xueai8.ch03
import org.apache.flink.streaming.api.scala._

/**
* EHLITHIT'mvn clean package', FIFFZFITE A JAR THLIT.
* INRER T EXMBFE, B POM.xml XA IEAER I O(E# 'mainClass)).

*
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* BBEXARHERRERAN, HFARHFEHAKEAER.
*/
object StreamingJobDemo1 {

Il BXEHE

case class Person(name:String, age:Integer)
def main(args: Array[String]) {

Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

I ERBHEIR, 1ERIER

val peoples = env.fromElements(
Person("sk=", 21),
Person("Z=M", 16),
Person("EZH", 35)

)
Il SBARRAT filter Feie

val adults = peoples. filter(_.age>18)

Il hEER

adults.print

I #47
env.execute("Flink Streaming Job")
}
}
PATARS, &R
7> Person(3k=,21)
1> Person(E# #,35)
Java ’T’hﬁ%
[~ 3-11 ¥ Rk N FRe KBTI, FEM A E AR BUEE A E B .
(1) 7F IntelliJ IDEA HfIEE— Flink Wi H, f##H f1ink—quickstart—java T Bk (Flink Ti
HEl@d i, S0 2.297) .
(2) WE WK £ pom. xml HZRInin Tk

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>
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(3) GEE—~P0JO 2K, RkRFRMmAMEE. L.

package com.xueai8;

IIPOJO 2, FRRARBERLMAF
public class Person {

public String name; Il FhEtER
public Integer age; Il TEHEEERS

Il EHER
public Person() {};

Il #iE2R, MRLEMY

public Person(String name, Integer age) {
this.name = name;
this.age = age;

h

Il B AREMEES
public String toString() {
return this.name.toString() + ": age " + this.age.toString();
it
}
(4) FTHFIH H 1 StreamingJob X %304, fmEin AFR SN T .

package com.xueai8;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.api.common.functions.FilterFunction;

public class StreamingJobDemo1 {

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

Il RERHEIR, #i& DataStream
DataStream<Person> personDS = env.fromElements(
new Person("#=", 21),
new Person("Z=[", 16),
new Person("EZ A", 35)

)i

I $ATHRRIER (XERIIEFRT/NT 18 THIA)
IIEE, XERNEATERERK
DataStream<Person> adults = personDS filter(new FilterFunction<Person>() {
@Override
public boolean filter(Person person) throws Exception {
return person.age >= 18;
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s

I BER MBS
adults.print();

Il M RAEF IR IIT

env.execute("stream demo");

}
}
(5) PATLL EREF, g R T .
3K =: age 21
FEH: age 35

7% : Flink ¥ b8 32 A2 B 45 R iR AR 5 09 — AP 37 15 DL IUAT, 2P iR R A 49 (A fR3L = 49 T % )o DataSet
FE AR FIER. Bk, LEBARFERNTRAEZLS, LEATRER, RA T RHII:
O MLEEEFOZERMEALEE. BRKIABIT 2 THARFRL, IEFKRLGRALZ
, BRRANCEBLETAESL, HAETALEZZS,
O DataSet API ¥ &9 4 X &3z H 1% B f# L 49 in-memory/outzof-core 2 4% £5 4, ™ 7~ &2 key/value & 3] .
O DataSet API 5] A 7 457k 89 B 27 (A T superstep)ik X, X R 7T A& /2 A Feift £ 52 Ao

3.1.3 NMAEFHIH

A ) Flink S HIRE P8 AR A€ 120 ok TAE . %2 AR BER I B s
ARG IAT RS MBI MRS

il . ELETRity

= (Data Sink)

(Execution Evnironment) (Load Data)

W2, A Flink F2 54 B AH [F) %) 28250 70 4 7k
Q SR ANHAT I

g/ A AT 46 Hh

i 78 R E (1) i 46

i 8 TH 45 S MR 5

fih R 2P AT

(Transform Data)

UoO00oo

1. REL=A TR

Flink B FE I main() 7 15 H AE B — AN 2 AN Flink /BN (Gob) o X EEAEML AT PAZE A JVM
(LocalEnvironment) ' 04T, 0] LI7E B A £ G W14 AEREZ 2 % B H 4T (RemoteEnvironment) . X} T
f/MEF, ExecutionEnvironment &AL T HIENPAT (B0 B HAT MBS B S S 80 A5 4R
Wi H CRIETD K77

AN Flink B2 FE 7 #8075 2 — D HAT B (ARG 9 env) o N AR 7 75 22 04T 2R84 F 1) 2
StreamExecutionEnvironment. A | HiE% 5 Flink ##/7, ATE o ERE— DA MPATHE, WX
WA, RFEERAE A RIEHRAN H AR, Flink 3CRFLLR JUF7

Q FE—ACELAFIEM Flink 755

Q  GIEAHIAE

Q AIEEERE

Flink i f2 7 I I 572 StreamExecutionEnvironment 28— N2, 85 X T FEFF AT BT 3,
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StreamExecutionEnvironment s& T A Flink £2 7 B3 at . v LB DL P X8 ESTERE —1

StreamExecutionEnvironment [ 5241 ;
StreamExecutionEnvironment.getExecutionEnvironment()
StreamExecutionEnvironment.createLocalEnvironment()
StreamExecutionEnvironment.createRemoteEnvironment(String host, int port, String... jarFiles)

BIRAPATHEE, @ R FHEH getExecutionEnvironment() /775 IXWBARPEFRA TR LR SR FRIE
P AT IS . WS IEAE IDE H A HIRES EPAT, IBAEHE 3 — D ARHBATIR . 2 AR T+
Ol T — A JAR XfF, IR ar 247 WA ©, 4 Flink £ B & 2 2% 4% 04T main() 77 7%,
getExecutionEnvironment()¥ i [0l F T AEEEHE | DA 3 A1 X007 SNPATRE 7 AT IR .

£ BT BIRE A, AT LR 1B AR IRIF AL F AT A5G

Scala f{fiL:

Il & ERPATIRE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Java {845
Il SREERIITINE
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

StreamExecutionEnvironment 17 ExecutionConfig, 1] BB NIE T 1% & FF e TR IR B 1E
Bian, WATWRE R E R E BBKERIEAIRE, 7T LR T R A AR AT &
Scala {15

val env = StreamExecutionEnvironment.getExecutionEnvironment
env.getConfig.setAutoWatermarkinterval(long milliseconds)

Java fH5
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.getConfig().setAutoWatermarklinterval(long milliseconds);

2. InER/AEYIIE B
PATIRET AT A2 s e O, BSOS CSV 30 Socket B8 Hida 5, i n] LU
FYE R SCHIEE fa A 3 B0, BB SOR ST BONAT PP 41, R ME T DR fin %

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
DataStream<String> text = env.readTextFile("file:///path/to/file");

B 2 AT R BN A7 S5 Flink 244 &A1 120213 DataStream 9, 1X /& Flink H FH SRR R LA 147
K
1E b —H o B 7, AT fromElements() 77 72 13 BUSE & %, 0K 132 B 2088 47 6% M
DataStream 257
Scala {15
I ERBHEIR, 1ERIER
val personDS = env.fromElements(
Person("sk=", 21),
Person("Z=M", 16),
Person("EZ A", 35)
)
Java ’T’hﬁ%
Il EEVEHEIR, #9iE DataStream
DataStream<Person> personDS = env.fromElements(
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new Person("sk=", 21),
new Person("Z&M", 16),
new Person("E£EHR", 35));

3. WHIEHIT RS

A Flink F2 7 #0020 A1 B S A AT 4 . Flink () DataStream API 323t 1 £ Fi8idf #56:. Th Bk,
BFELIE. B ERE. MRS B, TR A map B, R RIGE S T RN
HR 3 o RS UR A1)  — N BT 1Y) DataStream:

DataStream<String> input = env.fromElements("12","3","25","5","32","6");

DataStream<Integer> parsed = input.map(new MapFunction<String, Integer>() {
@~Override
public Integer map(String value) {
return Integer.parselnt(value);
}
i
FE BRI RBIRE AT T filter 1 BB e, A GG B SREL 4y A5 AR N A5 2R
DataStream i :
Scala f465:
Il STBARTRINT filter 554
val adults = personDS filter(_.age>18)
Java fXh5:
Il ST filter ¥4
DataStream<Person> adults = flintstones.filter(
new FilterFunction<Person>() {
@Override
public boolean filter(Person person) throws Exception {
return person.age >= 18;

}
s
XA T RN S, FHRMNSEMNHEN]. FTEBFMZ, Flink 15 # 2
PR, TR sink #BE 2T AR E EHUAT .

4. 85 VHE G5 RIBERE &

— BA A R4S R DataStream,  #t AT PLEE GBS (sink) HHEANIMT RS, £ B
R B b, A TR T4 AT En i 3 e b

Scala 1Al

Il i es

adults.print

Java ’T’hﬁ%

Il HitHes

adults.print();

Flink H1 #0508 Csink) #AEMURIRHAT, DA TR M4 8, 5] ks 45 SR ORAF 21 50 R 4t

BOK AT RN B bR S o BT 7~ B8 adults. print()# 25 R 97 B BIE55 4 2 8 H & b (1 IDE HigATh,
558 AR H K BoR1E IDE W Hl 6 ). KR RIS 7o 3R I 3L toString() 7772
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5. il RFEEFIAT

— BB T REFAIRIEAE, T i@ A A StreamExecutionEnvironment 1] execute() K fih & F2 5
AT FrA W Flink B2 P A8 2 EIRPAT I : ST ETTEPATRS, B ngimsAs s =R E, m
e B AR NS B IR B 7 AT TR e 43T IREE B execute() T H 2 Al R AT I, X LS #R 4
A Ebr EHAT . BT RAEAR AT IE 2525 B AT HLR T ExecutionEnvironment 284!, EiR
TR DAERNTMEE &R, AR5 Flink £ HAE 8 — AN AR TR A B e AT

TE bR BIRE e rh, FRATSE A 2 AR R fish 5 i Ak B P (R AT o

Scala {15

Il & RIEFIAT

env.execute("Flink Streaming Job") Il BHEREFEMR, SE/R7E Web Ul FELE
Java ’Ttﬁ%

Il & RAEFAT

env.execute("Flink Streaming Job"); Il BHEREFER, SE/R7E Web Ul FELE

TE N R 7 F 3t 47 1) DataStream AP i R 12 2 — ANt i 2] StreamExecutionEnvironment [I1E V.
(Job Graph) . I env.executeORf, IEEI#AT I KI5 F] Flink Master, 1% Master FFA7 40V FF6
Jr By k45 TaskManagers AT o 1ML REAN AT FBOKE(E — A task slot, ([R5 HE) F4AT

TaskManager

Task
Slot

Task
Slot

Task
Slot

Flink Client Program
Flink Master

Program - Dispatcher | JobManager

L N
SWIRaIISEIR(]
TV

Dataflow ;,.' _____ Submit job-- -- & Scheduler
v Resource Checkpoint
Graph Builder Elicht Manager Eoainaloy

(=}
&
[le]
=
o
o
=y

Task
Slot

. Task
Slot

Task
Slot

TaskManager
XA A B AT IS 5K Flink B 872 7T PR o Bk EERAERE T B89 i #8w) LUE R T

MBI o

StreamExecutionEnvironment I [ execute() /7 V244 A E ML 58, SR )5 1% [l — > JobExecutionResult,
H S HATRIE AR NEREE R FE, WRAWHAH execute(), MHFEFRHAZIEAT.

WA Rk se &, AT LUl IS A StreamExecutionEnvironment - [#) execute Aysnc() K fill & 57 2
PEMPAT o ERE IR [EL— > JobClient, B DUME A& 5 WIA AL gAT 815 o filan, T [ e e i A
H executeAsync()SZH execute()fFiE X o

Scala fXH5:

val jobClient = evn.executeAsync
val jobExecutionResult = jobClient.getJobExecutionResult(userClassloader).get

Java ’Ttﬁ%

final JobClient jobClient = env.executeAsync();
final JobExecutionResult jobExecutionResult = jobClient.getJobExecutionResult(userClassloader).get();
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3.2 HHIR

BRIV Flink P2 75 82 M 3R BB (30 05 m] DA 22 NV 61 2 B 42, i Apache Kafka. CSV.
S B U AR A A BRI . Flink BT T 42 TG SEIL I BURIR R A B SC RS B 5 CEBR TR R

B, ERATHE ML A B R EPEIRRE. 7] LA StreamExecutionEnvironment 5 [7] T € XA ELHEIE -

E: AL RAERY, REHOKIERANE T FHIKER | &AL E TR ARE 3404 rewind
B RAER, XRFINZMEAEA TG 8k 54, bde Apache Kafka. Kinesis A= & #F X4 & 4o

3.2.1 ETF Socket BIEIEIR

DataStream API SCRF M Socket 45 B U « FAl ] A 75 2448 e BN FEeh e B (1 M LA o 15
BP] . B2HX Socket 457 I A4 5 R H5 e LN T
O socketTextStream(hostName, port)
O socketTextStream(hostName, port, delimiter): 7] ¥5 & 77 FB4T -
O socketTextStream(hostName, port, delimiter, maxRetry)s i BFEAF5 & APT B 1% 2% 3 38 BB 1) i
KIKEL .
Socket a1~ ER R

Stock

Merge S—
Stream

7

Socket

——>| Parse
Source

[7R-%1] Socket Z#5)e Jii M. FHAR FPon i, EHEBCR H web B4 51 HiA] .
Scala SZHi:
package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._
object SocketSourceDemo {

val HOST = "192.168.190.133" /I host E#L
val PORT = 9999 Il wAS

def main(args: Array[String]): Unit = {
Il BERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment
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Il ZE$E Socket #IER
val input = env.socketTextStream(HOST, PORT)

Il REERER, FHATENER
input
.map(_.toLowerCase)
flatMap(_.split("\W+"))
.print

Il R RAEFAT

env.execute("Flink Socket Source")

Java SZI:
package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.util.Collector;

public class SocketSourceDemo {

public static void main(String[] args) throws Exception {
Il W ERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il TR

String host = "xueai8"; /I host ZE#3k IP ik
int port = 9999; Il s OS
DataStream<String> input = env.socketTextStream(host, port);

/I %t DataStream #1744, [6 map 1 flatMap fEAEZRA R
input.map(new MapFunction<String, String>() {
@Override
public String map(String s) throws Exception {
return s.toLowerCase(); Il FeiEihg
}
}.flatMap(new FlatMapFunction<String, String>() {
@Override
public void flatMap(String s, Collector<String> collector) throws Exception {
for(String word : s.split("\W+")){ /I B 45117
collector.collect(word); I il & %

1-print();
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Il BATRIER
env.execute("Flink Socket Source");

}
}
PAT ISR
D 37— s L, AT R4, 83— netcat R4 %%, Z1TTE 9999 ¥fi [1:
$ nc -k 9999

2) IBATIRAER?

3) 1E netcat IB1TH 1, MALLTFHE, FHEIZ%E:
Good good study

day day up

4) FEREFPATE H, FTLUE B0 A
5> good

5> good

5> study

6> day

6> day

6> up

FE_ BT Java s A, BATRT LR map 132 AARES S 2 flatMap p& 20, DORSIRAES . 20k
Je BRSNS -

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.util.Collector;

public class SocketSourceDemo {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il IREHER

String host = "xueai8"; // host EH13% IP ik
int port = 9999; Il was
DataStream<String> input = env.socketTextStream(host, port);

/I %t DataStream #1T45#2, B map F1 flatMap fE ANE &R A S
input.flatMap(new FlatMapFunction<String, String>() {

@~Override
public void flatMap(String s, Collector<String> collector) throws Exception {
String line = s.toLowerCase(); Il &N

for(String word : line.split("\W+"))}{ /I 45117
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collector.collect(word); Il T iff& %

}
})-print();

Il BATRIER
env.execute("Flink Socket Source");

TERTTH ) Java ARG~ o, F-ATT1A] map A1 flatMap £& A\ &R & 42 P 2. FRATTHRE LI Z DL Java
8 I AHJ Lambda pR%, PARILACISIY% S . fdFH Lambda pRECE F FARHS W01 R Frs:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.util.Collector;

public class SocketSourceDemo {

public static void main(String[] args) throws Exception {
Il WERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I TREHER

String host = "xueai8"; I host 15k IP Hhiik
int port = 9999; Il wO5
DataStream<String> input = env.socketTextStream(host, port);

/I %F DataStream #1T4#, [8 map 1 flatMap £\ Lambda &3
input.flatMap((FlatMapFunction<String, String>) (s, collector) -> {

String line = s.toLowerCase(); Il 8% N
for(String word : line.split("\W+")){ Il FB571R
collector.collect(word); Il e il & %
}
}).returns(Types.STRING) I EREBERARE, BT AR R [E 2R
.print();

Il BATRAEF
env.execute("Flink Socket Source");

3.2.2 ETXHHIHIEIR

I AT A3 A5 FH 2 SO (0 P bR B M SRR R AR i e o AR EOS s 1) 90 R 80 AT
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Q

a
a

readTextFile(String path): JZ4T S HURALTR & 1) SCA A, BIFFE TextInputFormat KU ) SCASL
i, IR e R A

readFile(FileInputFormat inputFormat, String path): AR ¥+ 2 [ SCAF 4 A% A2 B (— ) 3.
readFile(fileInputFormat, path, watchType, interval, pathFilter): X & 5 P AN 77 ¥ 75 N 3588 F 8 7
. B S E ) fileInputFormat BB AR T SO . AR PR 4 watchType, SRV AT LL € 1]
(BERE interval ZF0) WS AL BT 204 12542 (FileProcessingMode. PROCESS CONTINUOUSLY) , X
A0 — VR4 T A2 R K B IR B Y (FileProcessingMode.PROCESS ONCE) . f#i [} pathFilter
BE— B HFER IEAEAL BRI SCAE . FENRE, Flink K SCAF BGOSR 70 BN TAE55, BRI H SN
PR A FAT S AR — N R SR SE I . S SRR AR 10 AT 452 FR SN R IR AT OFRAT
= DRSS SEI, T SCAFSEUN 2 AIATIB AT AR S BT, TS TEWIMTE . B4R
PR S5 A FH A2 430 H SR G a3 — IR, IX AT watchType), S4REARER )LL), HE
IRGy Mo B, FFR X80 By e as FUf OIS, A R R o DR e 1 DS s 24
A E AN BRGNS ] LB A E

File Stream Source

i F_’ath Read Read Read
it Input | Input | | Input
ng Sub- X \ X | x
Task Split-1 Split-2 Split-n
Parallelism =1 Parallelism =n

URB1 ) S2BOCCHE, 3Gt SO A A g
1. £ IDEA #Ff% Flink Wi H ;
2. TEIUH M sre B A8, QI — NN we.txt FISCA SO, W N EIFTR:

FlinkJavaDemo [ src

E- Project {esrc A Sk G —A 4 Awe.txt
v g FlinkJavalZimo

-3 ides’

v

3. %8 we.txt, ARV A IHRAT

Scratch File Ctrl+Alt+Shift+Insert

good good study

day day up

4, VAL FRARHD S .
Scala f{fiL:

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._

object FileSourceDemo {
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def main(args: Array[String]): Unit = {
Il WERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il IERSCHEHEIR, #9iE DataStream
val textPath = "input/wc.txt"
val text = env.readTextFile(textPath)

/I %t DataStream H{TiEHRIZ(E

text
flatMap { _.toLowerCase.split("\W+").filter( _.nonEmpty ) }
-map { (L, 1)}
.print()

Il R RAEFAT

env.execute("Simple Flink File Source Demo")

Java ’T’tﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStreamSource;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

/**
* HHEER
*/

public class FileSourceDemo {
public static void main(String[] args) throws Exception {
Il BERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il IE A EHRIR, #3915 DataStream
String textPath = "input/wc.txt";
DataStreamSource<String> text = env.readTextFile(textPath);

Il AR R

text.map(String::toLowerCase) I #iINE
flatMap(new Splitter()) Il flatMap ¥
.print();

Il &R AT
env.execute("Simple Flink File Source Demo");

}

/I SEER FlatMapFunction 5 0§ &R 4
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public static class Splitter implements FlatMapFunction<String, Tuple2<String, Integer>> {
@~Override
public void flatMap(String sentence, Collector<Tuple2<String, Integer>> out) throws Exception {
for (String word: sentence.split(" ")) { I 317
out.collect(new Tuple2<>(word, 1));  // ¥Ji&(word, 1) & IZXL THFET

}

}

PATLA B, g R T
2> (day,1)
6> (good,1)
2> (day,1)
6> (good,1)
2> (up,1)
6> (study,1)

3.2.3 ETHRANHBIER

WA DLESRAE WA — DN B 85 30N DataStreame.  Flink #2445 71 F )L T7 %
O fromCollection(Seq): M Java Java.util. collection Bl —A~HHEift. &M PTH IR LIEA
O fromCollection(Iterator): MIEALES B EHE T o 122545 78 LA IR 7] (1) 70 2 I E s 251 .
fromElements(elements: _*): R4 EHIRRFF 5 QIEEHR R . P X R 205 A AH [F] )28
O fromParallelCollection(Splittableltetator): 1T HAMIE A AT Gl B E PRIt » 22K F0 e ik QAR [F 1 7o

ENIOE S/ TSIt

O generateSequence(from, to): FHATHLLE BZA %€ [X (8] N HIELT 751

E: BAT, BAKIERE RKFAE XA Foik R E 5£ 2 Serializableo Lo, AR HAB R e 47 AT (GF

U

(GNZD EIE R e R CiTa

1. 7£ IntelliJ IDEA 1613 —4> Flink 3 H , {# /] flink-quickstart-scala/flink-quickstart-java T H #i% .
2. FTHF I HA ) Streaminglob X R, dw iR AL EEACHS .
Scala AU

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._
object CollectionSourceDemo {

Il EXEH

case class Person(name:String, age:Integer)
def main(args: Array[String]): Unit = {

I RERNITIME
val env = StreamExecutionEnvironment.getExecutionEnvironment
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Il EHRENIME IR — L iR, than:
val peoples = List(Person("sk =", 21),Person("ZM", 16),Person("E& A", 35))
val personStream = env.fromCollection(peoples)

/I %} DataStream U TAEHIE(E, FH It ELER

personStream.filter(_.age>18).print()

Il M RIZFAT
env.execute("Flink Collection Source Demo")
}
}
Java ’T’tﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FilterFunction;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import java.util. ArrayList;

import java.util.List;

public class CollectionSourceDemo {

/I POJO 2

public static class Person {
public String name;
public Integer age;

public Person() {}

public Person(String name, Integer age) {
this.name = name;
this.age = age;

public String toString() {
return this.name.toString() + ": age " + this.age.toString();

public static void main(String[] args) throws Exception {
Il B ERPITIE
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il BV HEIR, #9iE DataStream
List<Person> peoples = new ArrayList<>();
peoples.add(new Person("#=", 21));
peoples.add(new Person("Z=[", 16));
peoples.add(new Person("EEH", 35));

DataStream<Person> personStream = env.fromCollection(peoples);
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/I %t DataStream 1T filter & H#R{E
DataStream<Person> adults = personStream.filter(new FilterFunction<Person>() {
@Override
public boolean filter(Person person) throws Exception {
return person.age >= 18;

s

Il Rt EER
adults.print();

Il &R AT
env.execute("Flink File Source");

}
}
3. HATUL B, i as R
5 =: age 21
FEH: age 35

3.2.4 BEMXHIER

BT NERHRIE, RALERT UGS 3 e sl IR, 3BT 8507, s28 SourceFunction;
ST 3T EAEYR, S2I ParallelSourceFunction 2 D & (4k7K) H RichParallelSourceFunction.
SourceFunction # 04

SourceFunction #& Flink 1 T ¥ B R E 48422 0. SourceFunction 2 H 1 5E AR
package org.apache.flink.streaming.api.functions.source;

import java.io.Serializable;

import org.apache.flink.annotation.Public;

import org.apache.flink.annotation.PublicEvolving;

import org.apache.flink.api.common.functions.Function;
import org.apache.flink.streaming.api.watermark.Watermark;

@Public
public interface SourceFunction<T> extends Function, Serializable {
void run(SourceFunction.SourceContext<T> var1) throws Exception;

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

void collect(T var1);

@PublicEvolving
void collectWithTimestamp(T var1, long var2);

@PublicEvolving

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com 72-

void emitWatermark(Watermark var1);

@PublicEvolving
void markAsTemporarilyldle();

Object getCheckpointLock();

void close();
}
}
3T
Q SourceFunction & X T run 1 cancel > /772l SourceContext P #5451,
O run(SourceContex): SLILEHE SR 4, 7T LUB AL NS ctx HEAT MR I a8 B K .
Q cancel(): HREUGEEIRIR, —MAE run J7iEd, SAE— ME REFS= A4, cancel J77%
ey DA PR 2 1L
Q SourceContext: source P&EH T & H e KM AT GEM watermark [142 [, iR [9] source A B o 2
PIZRAL,

run Jji%

run J7VE B IE ) R R IR SR R BB BRI N

Q AW R EE .

Q fFH-RESLDEEHIIERAT. 24 cancel 7 ikHAT G L AlRe ek BIEIA, (F10RIEEE .

Q {#H SourceContext [¥] collect %5 /75K LR KILE R T o

Q  wHA#EH Checkpoint, fE SourceContext ¢ollect il iy i {5 A 20 INeH . B 1l checkpoint #AE 1k
IR AR R I 3R AT

cancel J7¥:
cancel J7 V5L B R AT 1 WO {538 . cancel 775 42N REAL 12 ] run J7 ik PGS, 15 1L1E HTiE
170 FEM— SR AT PR EEAE

SourceContext 28
SourceContext #£ SourceFunction H{EH], H T m M IAEHE, BiF & KIE/KE (watermark) o
SourceContext 7 V2 FL 4 :
Q  collect:w[ml FFAIEEAE . AW~ =FhHHL:
> WIRAEH ProcessingTime, 1%JG& A&7 timestamp.
> WHRAEH] IngestionTime, JGEHH R4 M ATH E/E A timestamp.
> WA EventTime, JGE&E A5 timestamp . 75 B 78 ZUHE VL J5 82 A JC K #8 7€ timestamp
(assignTimestampAndWatermark)
Q collectWithTimestamp: [7] [ &K i5H7 A timestamp I HE . A collect J i —FEA U1 R =Fh i
e
> WRAE ] ProcessingTime, timestamp 247 ZHE .
> InRAEH] IngestionTime, 8 ] 52 Gii [A) 7 7 timestamp.
> WIRAEH EventTime, {#H#5E 1 timestamp.
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O emitWatermark: [7] i /1% watermark . watermark 32— timestamp. [7] i & 1% watermark
MR T A 7E watermark [ timestamp Z A )£ #ls C & 255 . W AE watermark 2 J5, W [
timestamp [£1% watermark [ timestamp /NEIJCE, ZIGRSBOANIBRE], B RG22, B
FHENEZ M (side output)

Q  markAsTemporarilyldle: A5 ici b &5 4 U587 I A B o 1280 U5 2 I AN 2 ROE AR AT £cds 1 watermark
XX} IngestionTime H1 EventTime 424, "Fi#AE55 A # watermark I gk AN 2> FE S5 AR B brid
P B ) U ) watermark o

CheckpointedFunction

WR YR IR T BRAPIRE, 4wt 75 Z 5L CheckpointedFunction H [ AH 5 77125

CheckpointedFunction 7 Ul J5 vk

Q  snapshotState: frfF checkpoint I & VHFH . 75 Z2AE I T7 V% P 9 SRR A 4R

Q initializeState: 7EEUHE VRN B E /& M checkpoint Pk & AR5 H o B 77 VAR SR VR IR S K
BT,

A LA H StreamExecutionEnvironment.addSource(sourceFunction) ¥ i &£ V5 i I 2IF2E
Q addSource: [t — /N7 i F4E Ui ek £ . 1, 2N Apache Kafka 32 B3, AT LAAE H

addSource(new FlinkKafkaConsumer<>(+*+)).

RG] CRisRcAD (5 B g SCEHRIR,  BEUME F R 58 55 im 200 AE i o
1. 7£ IntelliJ IDEA )% — Flink i H , f#iH flink-quickstart-scala/flink-quickstart-java Jil H 14 .
2. BB, 7€ pom.xml HIA NN T #K e
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
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</dependency>
3. GIE POJO 3K, FInfEH R 5 HIEHM:

package com.xueai8.fraud.entity;

import java.util.Objects;

[
*ILRE, RREBFZZHIE
*/
public class Transaction implements Serializable {
public long accountld; /I Z S
public long timestamp; Il 358 8]
public double amount; Il ZE5EE

public Transaction() { }

public Transaction(long accountld, long timestamp, double amount) {
this.accountld = accountld;
this.timestamp = timestamp;
this.amount = amount;

public long getAccountld() {
return accountld;

public void setAccountld(long accountld) {
this.accountld = accountld;

public long getTimestamp() {
return timestamp;

public void setTimestamp(long timestamp) {
this.timestamp = timestamp;

public double getAmount() {
return amount;

public void setAmount(double amount) {
this.amount = amount;

@~Override
public boolean equals(Object o) {
if (this == 0) {
return true;
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} else if (0 == null || getClass() != o.getClass()) {
return false;
}
Transaction that = (Transaction) o;
return accountld == that.accountld &&
timestamp == that.timestamp &&
Double.compare(that.amount, amount) == 0;

@~Override
public int hashCode() {
return Objects.hash(accountld, timestamp, amount);

@~Override
public String toString() {
return "Transaction{" +
"accountld=" + accountld +
", timestamp=" + timestamp +
", amount=" + amount +

T

}
4. Bl EE X HEIEIES, 44K E SourceFunction. (SEIAREL LN T .

package com.xueai8.fraud.source;

import com.xueai8.fraud.entity. Transaction;
import org.apache.flink.streaming.api.functions.source.SourceFunction;

import java.sqgl.Timestamp;
import java.util.Arrays;
import java.util.List;

/**
* BENHIEIR, 4&B SourceFunction
*/

public class MyTransactionSource implements SourceFunction<Transaction> {
private static final long serialVersionUID = 1L;

private static final Timestamp INITIAL_TIMESTAMP = Timestamp.valueOf("2020-01-01 00:00:00");
private static final long SIX_MINUTES =6 * 60 * 1000;

private final boolean bounded:; Il FRETE, IERERRBIELS2HERE
private int index = 0; Il Z5Ie R ZES|
private long timestamp; Il 35 &5 KB (8] 8

private volatile boolean isRunning = true;
private List<Transaction> data = null;
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public MyTransactionSource(boolean bounded){
this.bounded = bounded;

this.timestamp =

Il EREHNERFRZSHIE,

INITIAL_TIMESTAMP.getTime();

data = Arrays.asList(

new Transaction(1, OL, 188.23
new Transaction(2, OL, 374.79
new Transaction(3, OL, 112.15
new Transaction(4, OL, 478.75
new Transaction(5, OL, 208.85
new Transaction(1, OL, 379.64
new Transaction(2, OL, 351.44
new Transaction(3, OL, 320.75
new Transaction(4, OL, 259.42
new Transaction(5, OL, 273.44
new Transaction(1, OL, 267.25
new Transaction(2, OL, 397.15
new Transaction(3, OL, 0.219),
new Transaction(4, OL, 231.94),
new Transaction(5, OL, 384.73),
new Transaction(1, OL, 419.62),
new Transaction(2, OL, 412.91),

— e — ~— — ~— ~— ~— ~— ~— ~— —

(

(

(

(

(

(

(

(

(

(

(

(

@3,

(

(

(

(

new Transaction(3, OL, 0.77),
new Transaction(4, OL, 22.10),
new Transaction(5, OL, 377.54),
new Transaction(1, OL, 375.44),
new Transaction(2, OL, 230.18),
new Transaction(3, OL, 0.80),
new Transaction(4, OL, 350.89),
new Transaction(5, OL, 127.55),
new Transaction(1, OL, 483.91),
new Transaction(2, OL, 228.22),
new Transaction(3, OL, 871.15),
new Transaction(4, OL, 64.19),
new Transaction(5, OL, 79.43),
new Transaction(1, OL, 56.12),
new Transaction(2, OL, 256.48),
new Transaction(3, OL, 148.16),
new Transaction(4, OL, 199.95),
new Transaction(5, OL, 252.37),
new Transaction(1, OL, 274.73),
new Transaction(2, OL, 473.54),
new Transaction(3, OL, 119.92),
new Transaction(4, OL, 323.59),
new Transaction(5, OL, 353.16),
new Transaction(1, OL, 211.90),
new Transaction(2, OL, 280.93),
new Transaction(3, OL, 347.89),
new Transaction(4, OL, 459.86),

AELFRFRBETIMNBMIERAS (W Kafka)
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new Transaction(5, OL, 82.31),
new Transaction(1, OL, 373.26),
new Transaction(2, OL, 479.83),
new Transaction(3, OL, 454.25),
new Transaction(4, OL, 83.64),
new Transaction(5, OL, 292.44)

@~Override
public void run(SourceContext<Transaction> sourceContext) throws Exception {
while(this.isRunning && this.hasNext()) {
sourceContext.collect(this.next());

@Override
public void cancel() {
this.isRunning = false;

private boolean hasNext() {
Il INRITH AR

if (index < data.size()) {
return true;

}
Il NR BT EHE

else if(bounded){
return false;

}
Il INRZRATERREIE, MNKEF
else {
index = 0;
return true;
}

}

Il £ T—ARZZ58HE, ZZEEHENE 6 578
private Transaction next() {
try {
Thread.sleep(100);
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
Transaction transaction = data.get(index++);
transaction.setTimestamp(timestamp);
timestamp += SIX_MINUTES;
return transaction;
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}
5. B —/MNIHAZE GIFE main VAR ERERF) . addSource NN H & RV .
Scala {Xhg .

package com.xueai8.java.ch03

import com.xueai8.ch03.source.MyTransactionSource
import org.apache.flink.streaming.api.scala._

/**
* BEXHRIRRMR
*/

object CustomSourceDemo {

def main(args: Array[String]): Unit = {
Il REURBATINE
val env = StreamExecutionEnvironment.getExecutionEnvironment

/I ARINE E X EAREIR

val transactions = env.addSource(new MyTransactionSource(false)).name("transactions")

Il M3z Hie R

transactions.print

Il WA STRIZFF AT
env.execute("Flink Custom Source")
}
}
Java fH5

package com.xueai8.java.ch03;

import com.xueai8.ch03.entity. Transaction;

import com.xueai8.ch03.source.MyTransactionSource;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
* BEXHHRIRNIR A
*/

public class CustomSourceDemo {

public static void main(String[] args) throws Exception {
I BERBITHE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il % EBEXHIEIE. S8 false I5EIENRREIER
DataStream<Transaction> transactions =
env.addSource(new MyTransactionSource(false)).name("transactions");

I MHEE
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transactions.print();

Il AT HRIERF
env.execute("Transaction Stream");

6. HATLL B, EEEGIemEERTT GBogR .

1> Transaction{accountld=1, timestamp=1577808000000, amount=188.23}
2> Transaction{accountld=2, timestamp=1577808360000, amount=374.79}
3> Transaction{accountld=3, timestamp=1577808720000, amount=112.15}
4> Transaction{accountld=4, timestamp=1577809080000, amount=478.75}
5> Transaction{accountld=5, timestamp=1577809440000, amount=208.85}
6> Transaction{accountld=1, timestamp=1577809800000, amount=379.64}
7> Transaction{accountld=2, timestamp=1577810160000, amount=351.44}
8> Transaction{accountld=3, timestamp=1577810520000, amount=320.75}
1> Transaction{accountld=4, timestamp=1577810880000, amount=259.42}
2> Transaction{accountld=>5, timestamp=1577811240000, amount=273.44}
3> Transaction{accountld=1, timestamp=1577811600000, amount=267.25}
4> Transaction{accountld=2, timestamp=1577811960000, amount=397.15}
5> Transaction{accountld=3, timestamp=1577812320000, amount=0.219}
6> Transaction{accountld=4, timestamp=1577812680000, amount=231.94}
7> Transaction{accountld=5, timestamp=1577813040000, amount=384.73}
8> Transaction{accountld=1, timestamp=1577813400000, amount=419.62}

ARG E T ARSI D& e, ) g BE e FH 1 B e SRR RS

URtl] CE—BI A AL H & AR, BAUME R A8 5 B A4 s -
1. 1E IntelliJ IDEA H @il —> Flink 3 E,. f#7 F flink-quickstart-java T H 14 .

2. WEMKH . 75 pom.xml H AT RS

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
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<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

3. DU POJO %, Fmfs FIHA8 5 Bm L1

package com.xueai8.fraud.entity;

import java.util.Objects;

[x
* R, RRERFXS
*/
public class Transaction {
public long accountld; I Z5MF
public long timestamp; Il 358 8]
public double amount; Il Z5EE

public Transaction() { }

public Transaction(long accountld, long timestamp, double amount) {
this.accountld = accountld;
this.timestamp = timestamp;
this.amount = amount;

public long getAccountld() {
return accountld;

public void setAccountld(long accountld) {
this.accountld = accountld;

public long getTimestamp() {
return timestamp;

public void setTimestamp(long timestamp) {
this.timestamp = timestamp;

public double getAmount() {
return amount;

public void setAmount(double amount) {
this.amount = amount;
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@~Override
public boolean equals(Object o) {
if (this == 0) {

return true;
} else if (0 == null || getClass() != o.getClass()) {
return false;
}
Transaction that = (Transaction) o;
return accountld == that.accountld &&
timestamp == that.timestamp &&
Double.compare(that.amount, amount) == 0;

@~Override
public int hashCode() {
return Objects.hash(accountld, timestamp, amount);

@~Override
public String toString() {
return "Transaction{" +
"accountld=" + accountld +
", timestamp=" + timestamp +
" amount=" + amount +

Wit

)

3. MR, S Tterator B 1, BT Transaction {5 il-F 32 5 $U S5 A0 )7 1%
R AN AR 1A, BT DR OB T LIRS P OB e b
15 bounded e, ARHLATT

package com.xueai8.fraud.source;
import com.xueai8.fraud.entity. Transaction;

import java.io.Serializable;
import java.sql.Timestamp;
import java.util.Arrays;
import java.util.lterator;
import java.util.List;

/**
* BEMER R SRS RIRRIIANKEE
*/

public class Transactionlterator implements lterator<Transaction>, Serializable {
private static final long serialVersionUID = 1L;

private static final Timestamp INITIAL_TIMESTAMP = Timestamp.valueOf("2020-01-01 00:00:00");
private static final long SIX_MINUTES = 6 * 60 * 1000;
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private final boolean bounded; I FRETE, BTRERRBELZHEE
private int index = 0; Il ZFieRHZES|
private long timestamp; Il 325 &5 R E) 8

static Transactionlterator bounded() {
return new Transactionlterator(true);

static Transactionlterator unbounded() {
return new Transactionlterator(false);

private Transactionlterator(boolean bounded) {
this.bounded = bounded;
this.timestamp = INITIAL_TIMESTAMP.getTime();

@~Override
public boolean hasNext() {
Il INRITH AR
if (index < data.size()) {
return true;

}
Il INRZRATERREIE, MNKEF
else if ('bounded) {

index = 0;

return true;

}
Il SNR 2R T Rt EiE

else {
return false;

}

Il £ERT—ANZ5 %R, Z5EEHERE 6 574
@~Override
public Transaction next() {
Transaction transaction = data.get(index++);
transaction.setTimestamp(timestamp);
timestamp += SIX_MINUTES;
return transaction;

}

Il BERGHENER R S%E, EXRFRETIINTEHIERERS (40 Katka)
private static List<Transaction> data = Arrays.asList(

new Transaction(1, OL, 188.23),

new Transaction(2, OL, 374.79),

new Transaction(3, OL, 112.15),

new Transaction(4, OL, 478.75),
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new Transaction(5, OL, 208.85),
new Transaction(1, OL, 379.64),
new Transaction(2, OL, 351.44),
new Transaction(3, OL, 320.75),
new Transaction(4, OL, 259.42),
new Transaction(5, OL, 273.44),
new Transaction(1, OL, 267.25),
new Transaction(2, OL, 397.15),
new Transaction(3, OL, 0.219),
new Transaction(4, OL, 231.94),
new Transaction(5, OL, 384.73),
new Transaction(1, OL, 419.62),
new Transaction(2, OL, 412.91),
new Transaction(3, OL, 0.77),
new Transaction(4, OL, 22.10),
new Transaction(5, OL, 377.54),
new Transaction(1, OL, 375.44),
new Transaction(2, OL, 230.18),
new Transaction(3, OL, 0.80),
new Transaction(4, OL, 350.89),
new Transaction(5, OL, 127.55),
new Transaction(1, OL, 483.91),
new Transaction(2, OL, 228.22),
new Transaction(3, OL, 871.15),
new Transaction(4, OL, 64.19),
new Transaction(5, OL, 79.43),
new Transaction(1, OL, 56.12),
new Transaction(2, OL, 256.48),
new Transaction(3, OL, 148.16),
new Transaction(4, OL, 199.95),
new Transaction(5, OL, 252.37),
new Transaction(1, OL, 274.73),
new Transaction(2, OL, 473.54),
new Transaction(3, OL, 119.92),
new Transaction(4, OL, 323.59),
new Transaction(5, OL, 353.16),
new Transaction(1, OL, 211.90),
new Transaction(2, OL, 280.93),
new Transaction(3, OL, 347.89),
new Transaction(4, OL, 459.86),
new Transaction(5, OL, 82.31),
new Transaction(1, OL, 373.26),
new Transaction(2, OL, 479.83),
new Transaction(3, OL, 454.25),
new Transaction(4, OL, 83.64),
new Transaction(5, OL, 292.44)

A5 B € XHIEIR RS, 4% H FromlteratorFunction 28 (iX & Flink H ¥ #— SourceFunction
M2, FFEET —AEEEA s RateLimitedIterator. SEHACHS LN R AR
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package com.xueai8.fraud.source;

import com.xueai8.fraud.entity. Transaction;
import org.apache.flink.streaming.api.functions.source.FromlteratorFunction;

import java.io.Serializable;
import java.util.lterator;

/**

* BEXHBIEERR, SITERERFENERFRZSHEE G , QPS K 0.1#

*

* XA E E Flink 321449 org.apache.flink.streaming.api.functions.source.FromlteratorFunction 2
*ZEhF - run G, HETHR, REIMELLEREEERFEERPRRERE
*/
public class TransactionSource extends FromlteratorFunction<Transaction> {
private static final long serialVersionUID = 1L;

public TransactionSource() {
Il VAREBEERS, BINERREE
super(new RateLimitedlterator<>(Transactionlterator.unbounded()));

}

I ZEHARIA R
private static class RateLimitedlterator<T> implements lterator<T>, Serializable {

private static final long serialVersionUID = 1L;
private final lterator<T> inner; Il BAHERIA R
private RateLimitedlterator(lterator<T> inner) {

this.inner = inner;

@~Override
public boolean hasNext() {
return inner.hasNext();

}
@~Override
public T next() {
try {
Thread.sleep(100);
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
return inner.next();
}

}
5. QU — IS CiFA main 7775 ERER) , #H] addSource J5E# I A 2 SCEHREI .
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Scala {0h5

package com.xueai8.ch03

import com.xueai8.ch03.source.TransactionSource
import org.apache.flink.streaming.api.scala._

/**
* BEXBIRIRRNIR S
*/
object CustomSourceDemo2 {

def main(args: Array[String]): Unit = {
Il SREURBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il RN E E X R BHREIR

val transactions = env.addSource(new TransactionSource()).name("transactions")

/I M HIER

transactions.print

Il M RIZFIT
env.execute("Flink Custom Source")
}
}
Java ’T’tﬁ%

package com.xueai8.ch03;

import com.xueai8.ch03.entity. Transaction;

import com.xueai8.ch03.source.TransactionSource;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
* BEXHHRIRNIR A
*/

public class CustomSourceDemo2 {

public static void main(String[] args) throws Exception {
Il BERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il R EBEREIEIR
DataStream<Transaction> transactions =
env.addSource(new TransactionSource()).name("transactions");

Il MHEE
transactions.print();
Il BATRIERF
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env.execute("Transaction Stream");

}

6. PATLL EREFR, EEEGIGMIBERUT GHRardR) -

1> Transaction{accountld=1, timestamp=1577808000000, amount=188.23}

2> Transaction{accountld=2, timestamp=1577808360000, amount=374.79}

3> Transaction{accountld=3, timestamp=1577808720000, amount=112.15}

4> Transaction{accountld=4, timestamp=1577809080000, amount=478.75}

5> Transaction{accountld=5, timestamp=1577809440000, amount=208.85}

6> Transaction{accountld=1, timestamp=1577809800000, amount=379.64}

7> Transaction{accountld=2, timestamp=1577810160000, amount=351.44}

8> Transaction{accountld=3, timestamp=1577810520000, amount=320.75}

1> Transaction{accountld=4, timestamp=1577810880000, amount=259.42}

2> Transaction{accountld=5, timestamp=1577811240000, amount=273.44}

3> Transaction{accountld=1, timestamp=1577811600000, amount=267.25}

4> Transaction{accountld=2, timestamp=1577811960000, amount=397.15}

5> Transaction{accountld=3, timestamp=1577812320000, amount=0.219}

6> Transaction{accountld=4, timestamp=1577812680000, amount=231.94}

7> Transaction{accountld=5, timestamp=1577813040000, amount=384.73}

8> Transaction{accountld=1, timestamp=1577813400000, amount=419.62}

R 35, 5

b d ey =R R A LA A4 4] 3 SourceFunction £89-F £, & 2 M FromlteratorFunction
& 9k 7K . FromlteratorFunction # Flink #) org.apache.flink.streaming.api.functions.source & % B i 49— A~ £,
© L2 %I T 2 SourceFunction<T>, &3 T —ANE ARz B K KB 3t £ B M iterator. i % £ A B A
ChAE—ANT R, FEMEFAZN—ABIREG ERIIEE RS LT, HRD4TF

package org.apache.flink.streaming.api.functions.source;

import java.util.lterator;
import org.apache.flink.annotation.PublicEvolving;
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext;

@PublicEvolving

public class FromlteratorFunction<T> implements SourceFunction<T> {
private static final long serialVersionUID = 1L;
private final lterator<T> iterator;
private volatile boolean isRunning = true;

public FromlteratorFunction(lterator<T> iterator) {
this.iterator = iterator;

public void run(SourceContext<T> ctx) throws Exception {
while(this.isRunning && this.iterator.hasNext()) {
ctx.collect(this.iterator.next());

public void cancel() {

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com °-87--

this.isRunning = false;

(7= Flink B J5 25 H 89 H € SCEHRIEAEE] o XN IR 2 K% 0-999 2 R R St.

public class ExampleCountSource implements SourceFunction<Long>, CheckpointedFunction {

private long count = OL;

Il fER—" volatile KBV T = 15H] run 7535 NTEIFRIEIT

private volatile boolean isRunning = true;

Il REBIRRINSHEE

private transient ListState<Long> checkpointedCount;

public void run(SourceContext<T> ctx) {
while (isRunning && count < 1000) {
Il FAESRBARRSEE R, TERHABRSERMRRE—NEFRE
Il A A SVE NS, BHLEFE checkpoint ii2rR, 1A% X HIE
synchronized (ctx.getCheckpointLock()) {
ctx.collect(count);
count++;

public void cancel() {
/I % & isRunning A false, #&1t run 5 3EAERKEIT
isRunning = false;

public void initializeState(FunctionInitializationContext context) {
Il SRERFFAEAR TS
this.checkpointedCount = context
.getOperatorStateStore()
.getListState(new ListStateDescriptor<>("count", Long.class));

Il SNREAEFE RN LM RS, MiSEEL count B9E, PREHIEIR count K7
if (context.isRestored()) {
for (Long count : this.checkpointedCount.get()) {
this.count = count;

public void snapshotState(FunctionSnapshotContext context) {
Il REHIBEIRSETE
this.checkpointedCount.clear();
this.checkpointedCount.add(count);
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}

3.3 Bk

B e 458 FHERERF Coperator) ¥ — /N MR R LA IR . i AT DU2 — A8k
AR, H BT DR A AN AR . BT ] DU 2 N A R R IR B T
o

AATHEA A Flink $E4E 11X S HEA (1 5 3a 5

3.3.1 map 4%

X A e —, AR — IR, e — R R X map B (14 1 R
N,
HeAis HAT Eicipa HE
Map

R —ANTCRIFAER—ITER dataStream.map { x =>x *2 }

DataStream — DataStream

HE N R BITER

Scala 1L

package com.xueai8.ch03
import org.apache.flink.streaming.api.scala._

object TransformerMap{
def main(args: Array[String]) {
Il B ERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment

I EFMIMERIREL—LL 3R, HEMBRIERT % DataStream([String]. EE3n:
env.fromElements("Good good study", "Day day up")
.map(_.toLowerCase)

.print()

Il FRER, RBERITT TERXNGE, RIEFABEFGRRIT
env.execute("flink map transformatiion")

}
}
Java fChi5:

package com.xueai8.ch03;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

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

/NEAZEPE http://www.xueai8.com




http://www.xueai8.com °-89--

I RERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I EFMNIME R IREL—LL 304, Eean:

DataStream<String> ds = env.fromElements("Good good study”,"Day day up");

/I 14T map &E#

DataStream<String> ds_map = ds.map(String::toLowerCase);

Il EHEER
ds_map.print();

Il JTFREF, RBEPITT TERXNFE, RIEFTEEFBRIT

env.execute("flink map transformatiion");

}

}

fr b 25 R T R

good good study

day day up
3.3.2 flatMap %

flatMap % —FidskIFmib T4 —FlZKie =,
HHEEH iR F%
FlatMap

PFW—ATTRIFEREN . NEEATHR. | dataStream.flatMap { str => str.split(" ") }
DataStream — DataStream

N AABEAT flatMap #4517 B4 -
Scala ftHiL .

package com.xueai8.ch03

import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

object TransformerFlatMap{

def main(args: Array[String]) {
Il R E AR TIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il BRI EAE, flatMap 554
env.fromElements("Good good study", "Day day up")
.map(_.toLowerCase)

flatMap(_.split("\W+")) I HETFHEBIT map, BT flatten
.print

Il 4T

env.execute("flink flatmap transformatiion")
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}
Java fChi5:

package com.xueai8.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;
import org.apache.flink.api.common.typeinfo.Types;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

[
* flatMap %&£
*/
public class TransformerFlatMap {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I EHENIMEPIRER— L 203R, BHIT map 0 flatMap ¥4 :
env.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
Il EN—NEZ R
flatMap((FlatMapFunction<String, String>) (value, out) -> {
for(String word: value.split("\W+")){
out.collect(word);

}
}).returns(Types.STRING)

.print();

Il JTFRIEF, RBEPITT TERXNFE, RIEFFTEEFBRIT

env.execute("flink flatmap transformatiion");

}

ARG T, flatMap B KB SH L — A Lambda FiA3, BT flatMap [ 3 35742 TEi2 5 M
HoREAU, B returns(Types. STRING) 8 5E FLAR IR Al 27

B, AT DUME X, [ E S NS (A2 Lambda RIAFD) -

package com.xueai8.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

[o*
* flatMap %&£
*/
public class TransformerFlatMap2 {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
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I EHENIMEPIRER— L 33R, BHIT map 0 flatMap ¥4 :
DataStream<String> ds = env.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, String>() {
@Override
public void flatMap(String value, Collector<String> out) throws Exception {
for(String word: value.split("\\W+")){
out.collect(word);

»;

Il i
ds.print();

I STFRERF, REPITT TERXNEE, RIEFAEEFBRIT
env.execute("flink flatmap transformatiion");

}

B 1 5 SR A0 PR
good

good

study

day

day

up

3.3.3 filter &%

filter BRI 00T 25 AFREAT PPAG, DSR S5 RN true, WZZE B o filter PR %CTT DU HE TN D3R
PeARIs 5T g JRERES

Filter
WA TERRATRREE, FHRHREUR Fltruelf7GH | dataStream.filter { =0}

DataStream — DataStream

THZHEAT filter # B F IR FI4CHT .
Scala {05

package com.xueai8.ch03

import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

object TransformerFilter{

def main(args: Array[String]) {
Il R EHACIEMITIMNE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il SEENEAE, REHIT filter 4%
env.fromElements("Good good study", "Day day up")
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.map(_.toLowerCase)
filter(_.contains("study"))
.print()

I $4T
env.execute("flink filter transformatiion")
}
}
Java f8AY:

package com.xueai8.ch03;

import org.apache.flink.api.common.functions.FilterFunction;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

[
* filter
*/
public class TransformerFilter {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il BHENFE R IRE — 338, BT map 0 filter 353k :

env.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
filter((FilterFunction<String>) s -> s.contains("study"))
.print();

I STFRERF, RERTT TERXANSE, RIEFAEEFBRNIT
env.execute("flink map transformatiion");

}
Fr b 25 R T s
good good study

B R P A A I AR FT A 2 2 POJO b W R o
Scala A% S2H :
package com.xueai8.ch03

import org.apache.flink.streaming.api.scala._

/**
* filter %53
*/
object TransformerFilter2 {

Il case class 2, ARFTREHRPIEL
case class Person(name:String,age:Int) Il TBEE XA main F3EIMND
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def main(args: Array[String]): Unit = {

Il B EHAL BTG

val env = StreamExecutionEnvironment.getExecutionEnvironment

I BEBRNEIE, SREIT filter Fi%
val personDS = env.fromElements(Person("3k =", 25), Person("Z=F4", 18), Person("/»% K", 2))
val adults = personDS filter(_.age >= 18)

Il Wi R R R BRI

adults.print

Il 4T
env.execute("flink filter transformatiion")
}
}
Java ’Ttﬁ% ifﬂ:
package com.xueai8.ch03;

import org.apache.flink.api.common.functions.FilterFunction;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
* filter 4%
*/
public class TransformerFilter2 {

/IPOJO %, RARFREHRDIEMS
public static class Person{

String name;

Integer age;

Person() {}

Person(String name, Integer age) {
this.name = name;
this.age = age;

public String toString() {
return this.name + ": £ " + this.age.toString();

public static void main(String[] args) throws Exception {
Il B ERPITIE
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il MREEHRIR
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DataStream<Person> persons = env.fromElements(
new Person("#=", 35),
new Person("Z=[", 35),
new Person("/\%K", 2));

Il T filter 4
DataStream<Person> adults = persons.filter(new FilterFunction<Person>() {
@~Override
public boolean filter(Person person) throws Exception {
return person.age >= 18;
}
»

Il M EERR
adults.print();

I STFRERF, REPITT TERXANEE, RIEFAEEFBRIT
env.execute("flink filter transformatiion");
}
}
iR S
3k=: & 35
2P Fi# 35

3.3.4 keyBy &

A — L3 (U joiny coGroup. keyBy. groupBy)E RTETL RS L L—1 key. A — L4 (4n

reduce. groupReduce. aggregate. windows) ] AR 7E4% key 73 2H £ L.

PeARIs AT Eitipy Hi%

DataStream — KeyedStream | Jr X SEHLHT o X AN #R [Fl— 4 KeyedStream

KeyBy B R R R, A |
P Jpgat S % BT DA keyBy("someKey") // 1&FE
b QL EARIkey 1B - TEI S, ORI Ay dataStream.keyBy(0) /#% T 5 — N L &R

Flink f)#3H A ANE B T key-value X ). PRI, AN 205 Hodl SR XA BEAT /8 key M value. key

& BRI - BMIRE S CA REL % R BT IR E BRI R S PR AR MRS B (@) FE keyo
FEVEE M s WRIMIGELE POJO, 4T 40 EE hashCode() 5.

i (] B R GO T I — AN a2 AN Bt AT ol . A R R R B AS :
Scala {Xh:

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._

Jrx
* keyBy £t
*/
object TransformerKeyBy{
def main(args: Array[String]): Unit = {
Il RERPITIHE
val env = StreamExecutionEnvironment.getExecutionEnvironment
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Il BRI EAE, HITH#R:
env.fromElements("Good good study", "Day day up")
.map(_.toLowerCase)

flatMap(_.split("\W+")) /I H8ZF% map,  flatten
.map((_,1))

.keyBy(0) Il ¥&ITERS]

Il keyBy(t =>t._1) Il FIRTAME—NFESX
.print

Il MR R AT
env.execute("flink keyBy transformatiion")
}
}
Java f{A5:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.datastream.KeyedStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

[
* keyBy %t
*/
public class TransformerKeyBy {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il TEEARIR, FHIT flatMap
DataStream<String> ds = env.fromElements("good good study","day day up")
.flatMap(new FlatMapFunction<String, String>() {
@~Override
public void flatMap(String value, Collector<String> out)
throws Exception {
for(String word: value.split("\\W+")){
out.collect(word);

»;

/I 1Bid map ik, BEHERPEGORELR TR (word, 1)TTHEFR
DataStream<Tuple2<String,Integer>> ds_map =
ds.map(new MapFunction<String, Tuple2<String,Integer>>() {
@Override
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public Tuple2<String, Integer> map(String s) throws Exception {
return new Tuple2<>(s,1);

}
»;

I keyBy ¥4, 1% key ESX
KeyedStream<Tuple2<String,Integer>,Tuple> ds_keyed = ds_map.keyBy(0);

Il S
ds_keyed.print();

I 4T
env.execute("flink keyBy transformatiion");
}

}
g R T
(up,1)
(study,1)
(day,1)
(day,1)
(good,1)
(good, 1)

A FBRREARE X key

E Flink 1.11 fJRAZ T, 0] M 7 BRIEAK E X key (M flink 1.11 FFEEEHFHD o EMEH
BT AR FREEAKRT HIREN T B, JFAGH. Hi7 . SNG4 e L key. FBRIER
AR AE(BRE ) B SR8 Tuple FLPOJO KA Pk F AR FH A T . i, £ PR t, &
AT A T 23 X

Scala ftHiL .

package com.xueai8.ch03

import org.apache.flink.streaming.api.scala._

/**

*keyBy #1, fERFRRIAN
¥/
object TransformerKeyBy2 {

Il EHERPEHRBIRZLERR A case class

case class Person(name:String, gender:String)

def main(args: Array[String]): Unit = {
Il WERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

I {SEIMINEHE, BHITHEHR:
val personDS = env.fromElements(Person("sk =", "5"), Person("Z=", "#«"), Person("/) K", "58"))
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personDS . keyBy("gender").print

env.execute("flink keyBy transformatiion")
}
}
Java f{44:

package com.xueai8.ch03;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

public class TransformerKeyBy2 {

/I POJO 2, AXRFTIREHRPHEL
public static class Person {
public String name; Il &
public String gender; /2

public Person() {}

public Person(String name, String gender) {
this.name = name;
this.gender = gender;

@~Override
public String toString() {
return this.name +": 43| " + this.gender;

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il IEREEIR

DataStream<Person> personDS = env.fromElements(
new Person("g=", "&"),
new Person("Z=[", "4"),
new Person("/»%&K", "B8"));

Il 4T keyBy %53, 1z{E5l(gender)sr X
personDS . keyBy("gender").print();

I $4T
env.execute("flink keyBy transformatiion");

}
PATTEF?, a5 R T
6> FM: 43 %
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1> %=: 43 5

1> Bk MR 5

HEEL, MEM key fEFE— 2 XA HE . AAMERRAERIZ, T2 key 1 POJO 2%, 24
005 12 DA R 4

Q FEAWLIE AN public 1;

Q WFHBRIN LSS

Q A i 28420 BN public .

fEF “key selector” R € X key

7€ X key 55— LM “key selector” B, — key selector B HUHESZ A TCRAE NN,
FEIR [EZICE ) keyo IR B key AT URAEATEAL, o] LA E M 518 Bl B0, 76 R i~ 5
o, FRATTARIE B AR RS, A R AR AN .

Scala {Xhg .

package com.xueai8.ch03

import org.apache.flink.streaming.api.scala._

/**
* keyBy 4&#, 1 key selector
*/

object TransformerKeyBy3 {

Il EHERPEHHBIEZLERR A case class

case class Person(name:String, age:Integer)

def main(args: Array[String]): Unit = {
Il BERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il SRS, HITHEGR:

val personDS = env.fromElements(
Person("sk=", 16),
Person("Z=MM", 18),
Person("EZ A", 35),
Person("#&/\73", 23),
Person("/\2:3K", 12))

personDS.keyBy(person => if (person.age >= 18) "adult" else "young").print

env.execute("flink keyBy transformatiion")
}
}
Java ’T’hﬁ% :

package com.xueai8.ch03;

import org.apache.flink.api.java.functions.KeySelector;
import org.apache.flink.streaming.api.datastream.DataStream;
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import org.apache.flink.streaming.api.datastream.KeyedStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**

* keyBy ¥k, {£F key selector
*/

public class TransformerKeyBy3 {

/I POJO 3, ARFBREBEMHRFHIEMS

public static class Person {

public String name; Il &
public Integer age; Il 8%

public Person() {}

public Person(String name, Integer age) {
this.name = name;
this.age = age;

@~Override
public String toString() {
return this.name +": &F#% " + this.age;

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il INEREHEIR
DataStream<Person> personDS = env.fromElements(
new Person("#=", 16),
new Person("Z=[", 18),
new Person("E&H", 35),
new Person("#&X/73", 23),
new Person("/»%K", 12)

)i

Il 4T keyBy ¥4, RFRIX (BEAFIRBEEN)
KeyedStream<Person,String> keyed = personDS.keyBy(new KeySelector<Person, String>() {
@~Override
public String getKey(Person person) throws Exception {
return person.age>=18 ? "adult" : "young";

»;

keyed.print();
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I 4T
env.execute("flink keyBy transformatiion");
}
}
PAT LA, 45 R
6> ZEMM: Fi% 18
1> 3K=: i} 16
6> TE&H: F#h 35
1> INGK: i 12
6> Bz g 23

3.3.5 reduce 3

ROz B ik i
Reduce Key-value Bl EI0a 200k 15 4 MG S5 R |
MBS TE— R, IR cyRQream-duce {_+_}
KeyedStream — DataStream
T AT reduce HH 7RI (Xf DataStream #EATRFD) -
Scala fCHY .

package com.xueai8.scala.ch03

import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
* reduce £
*/
object TransformerReduce {

def main(args: Array[String]): Unit = {
Il R EHAIEITINE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il REEHEIR, AEIT DataStream ¥4k
env.fromElements("Good good study", "Day day up")

.map(_.toLowerCase) Il ¥} ANE
flatMap(_.split("\W+")) /I f#HF5% map, H flatten
-map((_,1)) Il ¥R TR R
keyBy(_._1) Il 12 BiRH#IT 4R
-reduce((a,b) => (a._1,a._ 2 +b._2)) /l reduce

.print

Il &R HIT
env.execute("flink reduce transformatiion")
}
}
Java AAi5:

package com.xueai8.java.ch03;
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import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.common.functions.ReduceFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

[
* reduce #%#t
*/
public class TransformerReduce {
public static void main(String[] args) throws Exception {
Il BERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I B mEEdE, RERITE#R
DataStream<Tuple2<String, Integer>> ds = env
.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, Tuple2<String,Integer>>() {
@~Override
public void flatMap(String s, Collector<Tuple2<String, Integer>> collector)
throws Exception {
for(String word : s.split("\W+")){
collector.collect(new Tuple2<>(word,1));

»;

ds//.keyBy(0) I 8%H
.keyBy(t -> 1.f0)
.reduce(new ReduceFunction<Tuple2<String, Integer>>() {
@~Override
public Tuple2<String, Integer> reduce(Tuple2<String, Integer> t1, Tuple2<String, Integer> t2)
throws Exception {
return new Tuple2<>(11.f0, t1.f1 + t2.f1);
}
})-print();

I STFRERF, RERITT TERXNEE, RIEFAEEFBRIT
env.execute("flink reduce transformatiion");

}

By e 25 SRR P
6> (good,1)

4> (up,1)
6> (good,2)
7> (day,1)
7> (day,2)
5> (study,1)
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3.3.6 BEiEHR

DataStream API X fF &4, LU min. max. sum %555, XL pR %] DL H T KeyedDataStream,
DSRIBIRBEE

HRIS AT it JiERES
keyedStream.sum(0)
keyedStream.sum("key")
keyedStream.min(0)

Aggregations fEkey-value it LIRAN R & o keyedStream.min("key")

minflminBy 2 [A][1) X 5l /&, miniREIH/DN | keyedStream.max(0)

’ i I ‘?‘% I E_ b N o " "
KeyedStream — DataStream {8, TiminByS& [l %5 B AT i MERTTC | keyedStream.max(“key)

Z (maxFmaxBy 2 U ik) . keyedStream.minBy(0)
keyedStream.minBy("'key")
keyedStream.maxBy(0)

keyedStream.maxBy("key")

R REAT R B R R R s AR .
Scala {0h5

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._

[o
* DataStream AP| 3 #F& 54, tbal min, max, sum FE3F.
* X L pF B AT LM A T KeyedDataStream, MASRISIRFIERS
*/
object TransformerAgg{
def main(args: Array[String]): Unit = {
Il R ERBITHER

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il B MNIE IR — e ¥R, FHEMIRIERTAEH DataStream[String]. ELA:
val ds_keyed = env.fromElements(("good",1),("good",2),("study",1)).keyBy(_._1)

ds_keyed.sum(1).print
ds_keyed.min(1).print
ds_keyed.max(1).print
ds_keyed.minBy(1).print
ds_keyed.maxBy(1).print

env.execute("flink aggregation transformatiion")
}
}
Java fXh59:

package com.xueai8.java.ch03;

import org.apache.flink.api.java.tuple.Tuple2;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
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* DataStream API Z#& 24, Ll min, max. sum &5,
* XL R AT AR T KeyedDataStream, MARESRENES

*/

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

}

I RERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il EFEMIFERIREI— L 548, HHIT map 1 flatMap &4k
DataStream<Tuple2<String,Integer>> ds = env.fromElements(
new Tuple2<>("good",1),
new Tuple2<>("good",2),
new Tuple2<>("study",1));

ds.keyBy(t -> t.f0).sum(1).print(); Il BHBAIURFEZ
ds.keyBy(t -> t.f0).min(1).print();

ds.keyBy(t -> t.f0).max(1).print();

ds.keyBy(t -> t.f0).minBy(1).print();

ds.keyBy(t -> t.f0).maxBy(1).print();

I TFREF, RBPITT TERXNAE, RIEFTREFERIT

env.execute("flink aggregation transformatiion");

3.3.7 union §%#&

union PR EHAT AN B N BRI B A o X PN EGE AN LA _E R DataStream 34T union #:1E,
P — NS BT DataStream JLE T DataStream.

Fetos 5T

i JiERES

Union

DataStream* — DataStream

WA SRS MR G, AIRaE s kA
AT VR E IR 7 2 (T d .
S S I AR S [ TS IE, ataStream.union(stream1, stream?2, ...)
g KB AN TR PR

7t DataStream 48 FH union #5471 L& I 2 AN RIEB B, IR AR BRI M i im, R AT DK
%\~ DataStream[T] & J =" ¥ ) DataStream[T]. 4K 42 18 512855 ) (First In First Out) A IF,
HAEE. R E union XJ A ARG M EARRETEIE, ER— DB

n7 NI

ouT

N HEAT union Fe R B .
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Scala {0h5

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._

[o*
* union §&#
* Union B EHATANH SN BERRNIRE . XEHITHIE &S HIBR.
* MRFNTHE—NREEBSHEER, BAERHEEMNMIRAAX.
*/
object TransformerUnion {
def main(args: Array[String]): Unit = {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

/[ union
Il E—NHIEE
val ds1 = env.fromElements("good good study").flatMap(_.toLowerCase.split("\W+")).map( (_, 1))

Il BAHIREE
val ds2 = env.fromElements("day day up").flatMap(_.toLowerCase.split("\W+")).map { (_, 1) }

Il &HBNEIREHHTH
ds1.union(ds2).print()

Il $4T
env.execute("flink union transformatiion")
}
}
Java f15:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

[
* union %%
* Union REHITRDN RSN BIRRMEKES . XBFHTHESEKIER.
*MRENMNB—MREEBSEHEGER, BATEREEMNMEIREAR.
*/
public class TransformerUnion {
public static void main(String[] args) throws Exception {
Il BERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

/I union ¥
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Il E—NHIEE
DataStream<String> ds1 = env.fromElements("good good study")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, String>() {
@Override
public void flatMap(String value, Collector<String> out) throws Exception {
for(String word: value.split("\\W+")){
out.collect(word);

)%
DataStream<Tuple2<String, Integer>> ds1_map =
ds1.map(new MapFunction<String, Tuple2<String, Integer>>() {
@~Override
public Tuple2<String, Integer> map(String s) throws Exception {
return new Tuple2<>(s, 1);

s

Il BZANEIREE
DataStream<String> ds2 = env.fromElements("day day up")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, String>() {
@~Override
public void flatMap(String value, Collector<String> out) throws Exception {
for(String word: value.split("\\W+")){
out.collect(word);

i
DataStream<Tuple2<String, Integer>> ds2_map =
ds2.map(new MapFunction<String, Tuple2<String, Integer>>() {
@~Override
public Tuple2<String, Integer> map(String s) throws Exception {
return new Tuple2<>(s, 1);

s

I EHBENEREEH

DataStream<Tuple2<String, Integer>> ds1_and_ds2 = ds1_map.union(ds2_map);
ds1_and_ds2.print();

I 4T
env.execute("flink union transformatiion");

}

AT LA EACHS, g th &5 R0 B
6> (good,1)

7> (day,1)

7> (day,1)
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7> (up,1)
6> (good,1)
6> (study,1)
3.3.8 connect ¥&#a

DataStream ] connect ¥/E )] 2 (¥ /2 ConnectedStreams BY BroadcastConnectedStream, ‘& 7 N2

B, BIANEESRPAS dataStream HJ element A2 7] —28 %Y,

HIEHAT Eif P Mk
Connect stream]1 : DataStream[Int] = ...
R BRI, REFEATZE | stream? : DataStream|[String] = ...
DataStream,DataStream — B, RYFER MR )RS
ConnectedStreams val connectedStreams = stream1.connect(stream?2)

union AT LLAFF 2 AN, HA—BR, BRI 2 A2 Vi 2o 288400 ZAH 7] . connect $2 41t
K union KA TIRE, FREREMANEARR, ©5 union M X HILE T
O connect A BEEEMNANEHEL, union 7] LR Z MR
Q  connect BT I 1P AN E0HE L 1 £ 2880 0] DAAS— S0, union BITEESE (1) P A B0 Uit 16 00 2R 1Y
—5.
O ¥4 DataStream Z23d connect 2 J& # 5 1t N ConnectedStreams, ConnectedStreams 2% 4 Nt 1
s B AR AL T77%,  H XU 18] ] DAL AR AR
PN SN IR 2 3 connect 5 3 5, W] LA — 354 B CoProcessFunction. CoMap . CoFlatMap
KeyedCoProcessFunction 5¢ API X ANt 70 A Ab 2L

connect = g ] [ Y map/fiaiMap __ 4 R 4 ¥ Y 2
L— v process
] w i ConnectedStreams

ConnectedStreams $i&fit [ keyBy /7% FHJ 458 € M1~ stream ] keySelector, $2fft | map. flatMap.
process « transform # 7E ;0 H B = AN B E & 5 #B 2 ] A transform #2 1 . transform # 1F 2 UL
TwolnputStreamOperator 257 ). operator , #& Ji % # A SingleOutputStreamOperator . map # 1F # UK
CoMapFunction, flatMap #&{E+%1% CoFlatMapFunction, process #/F % CoProcessFunction.

N 2T conneet Fedk 7R 714D o

Scala {{65:

package com.xueai8.ch03

import org.apache.flink.streaming.api.functions.co.{CoMapFunction, CoProcessFunction}
import org.apache.flink.streaming.api.scala._
import org.apache.flink.util.Collector

[o*
* connect $5 R 1E
* connect 1 union E—NHEHMER, BEW 2 PRI DRER—R-
* (ERMEMXFZ: union EREM 2 NMRAVERLF—H, connect IR AIARN—H, BERAIUG—LE.
*/
object TransformerConnect {
def main(args: Array[String]): Unit = {
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I RERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment

/I connect
Il E—NEHEE
val ds1:DataStream[(String, Int)] = env.fromElements("good good study").flatMap(_.split("\W+")).map((_, 1))

Il EZAETESE
val ds2:DataStream[String] = env.fromElements("day day up").flatMap(_.split("\\W+"))

Il EEAEN SIS
val ds:ConnectedStreams[(String, Int),String] = ds1.connect(ds2)

/I R process 753k
I CoProcessFunction ;ZHIE&%: [HINR 1 HiEEE, #NR 2 BuEEE, MERBEAE]
ds.process(new CoProcessFunction[(String, Int), String, (String, Int)]{
Il ISR 1 TR
override def processElement1(in1: (String, Int),
context: CoProcessFunction[(String, Int), String, (String, Int)][#Context,
out: Collector[(String, Int)]): Unit = {
out.collect(in1) Il ZEGE TN ET
}

Il SEIBEHNR 2 TR
override def processElement2(in2: String,

context: CoProcessFunction[(String, Int),

String, (String, Int)J#Context,
out: Collector[(String, Int)]): Unit = {
out.collect((in2,1)) // ¥RBHANR 2 B REHRATHE, BAELETIRHET
}
}.print

/I map
ds.map(new CoMapFunction[(String, Int), String, (String, Int)] {
override def map1(in1: (String, Int)): (String, Int) = {
(in1._1.toUpperCase, in1._2)

override def map2(in2: String): (String, Int) = {
(in2, 1)
}
}.print

Il 4T
env.execute("flink connect transformatiion")

}
}
Java ’T’tﬁ%

package com.xueai8.ch03;
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import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.ConnectedStreams;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.co.CoMapFunction;

import org.apache.flink.streaming.api.functions.co.CoProcessFunction;

import org.apache.flink.util.Collector;

/**

* connect 3£ iR {E
* connect #l union FE—NMEEMER, BEW 2 PRI DRER R
* BERAENRXEIZ: union FEEM 2 NMRAIKBLIM—E, connect EFEMRAILUA—H, EEFLIG—LE,
*/
public class TransformerConnect {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il connect #:4%3&4E
Il E—NEHEE
DataStream<Tuple2<String, Integer>> ds1 = env.fromElements("good good study")
.map(String::toLowerCase)
.flatMap(new FlatMapFunction<String, Tuple2<String, Integer>>() {
@~Override
public void flatMap(String value, Collector<Tuple2<String, Integer>> out)
throws Exception {
for(String word: value.split("\W+"){
out.collect(new Tuple2<>(word,1));

s

Il BAHIREE
DataStream<String> ds2 = env.fromElements("day day up")
.map(String::toLowerCase)
.flatMap(new FlatMapFunction<String, String>() {
@~Override
public void flatMap(String value, Collector<String> out) throws Exception {
for(String word: value.split("\W+"){
out.collect(word);

s

Il EEFMABEE

ConnectedStreams<Tuple2<String, Integer>,String> ds = ds1.connect(ds2);

ds.process(new CoProcessFunction<Tuple2<String,Integer>, String, Tuple2<String,Integer>>() {
@~Override
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public void processElement1(Tuple2<String, Integer> t,
Context context,
Collector<Tuple2<String,Integer>> out) throws Exception {
out.collect(t);

@~Override
public void processElement2(String s, Context context, Collector<Tuple2<String,Integer>> out)
throws Exception {
out.collect(new Tuple2<>(s,1));

}

})-print("process");

ds.map(new CoMapFunction<Tuple2<String,Integer>, String, Tuple2<String,Integer>>() {
@~Override
public Tuple2<String, Integer> map1(Tuple2<String, Integer> t) throws Exception {
return new Tuple2<>(t.f0.toUpperCase(),t.f1);

@~Override
public Tuple2<String, Integer> map2(String s) throws Exception {
return new Tuple2<>(s, 1);
}
1.print("map");

Il 4T
env.execute("flink connect transformatiion");

}

AT LA EARHD, g S SR A7) P
process:1> (day,1)

process:1> (day,1)

process:1> (up,1)

map:1> (day,1)
map:1> (day,1)
map:1> (up,1)
map:5> (GOOD,1)
map:5> (GOOD,1)
map:5> (STUDY,1)
process:5> (good,1)
process:5> (good,1)
process:5> (study,1)

34k, 7E Scala SEHLF API H1, %J T ConnectedStreams (1) map # 4, & AJ A7) 5l $AT AN AN [F] 1 B
TR PN TG R Bl S5 A AT AN o 5 R TS .

package com.xueai8.ch03

import org.apache.flink.streaming.api.scala._
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object TransformerConnect {

def main(args: Array[String]): Unit = {
Il RERPITIE
val env = StreamExecutionEnvironment.getExecutionEnvironment

/I connect
Il B—HIREE
val ds1:DataStream[(String, Int)] = env.fromElements("good good study").flatMap(_.split("\\W+")).map((_, 1))

Il BABIREE
val ds2:DataStream[String] = env.fromElements("day day up").flatMap(_.split("\W+"))

Il EEWNREE

val ds:ConnectedStreams[(String, Int),String] = ds1.connect(ds2)

/I map, HITAENAREIRIES, XEFANRITERNEEIEEER LUAE
ds.map(

d1 => {(d1._1.toUpperCase, d1._2)},

d2 => {d2.toUpperCase}
)-print

I $4T
env.execute("flink connect transformatiion")
}
}
B S5 R0
2> DAY
1> (GOOD, 1)
2> DAY
1> (GOOD, 1)
2> UP
1> (STUDY,1)

3.3.9 coMap, coFlatMap 4%

ConnectedStreams — DataStream: 1] T~ ConnectedStreams [, Ifft5 map A1 flatMap —#f, X
ConnectedStreams. HL ) 5 — > Stream 43 7347 map F1 flatMap ZbEE .

Fetos 5T i Ak

connectedStreams.map(
(_ : Int) => true,

CoMap, CoFlatMap (_ : String) => false

KT HEHHERTE L MmapFiflatMap | )

connectedStreams.flatMap(
(_: Int) => true,
(_ : String) => false

ConnectedStreams — DataStream

)

Horb map BB, E/NITRIRE] . R IEEEAT flatMap # #e (1)7= 14D«
Scala ffiL):
package com.xueai8.ch03
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import org.apache.flink.streaming.api.functions.co.CoFlatMapFunction
import org.apache.flink.streaming.api.scala._
import org.apache.flink.util.Collector

[o*
* connect 35 #IR(E
*/
object TransformerConnect2 {
def main(args: Array[String]): Unit = {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

/[ union
Il E—NEIEEE

val ds1:DataStream[String] = env.fromElements("good good study","day day up")

Il BZANEIREE
val ds2:DataStream([Int] = env.fromElements(1,2,3)

Il EEFMABEE

val ds:ConnectedStreams[String, Int] = ds1.connect(ds2)

Il flatMap
ds.flatMap(new CoFlatMapFunction[String,Int,String] {
override def flatMap1(in1: String, out: Collector[String]): Unit = {
in1.split(" ").foreach(out.collect)

}

override def flatMap2(in2: Int, out: Collector[String]): Unit = {
1.to(in2).foreach((e) => out.collect(e.toString))
}

}
).print

Il 4T
env.execute("flink connect transformatiion")
}
}
Java ’T’tﬁ%

package com.xueai8.ch03;

import org.apache.flink.streaming.api.datastream.ConnectedStreams;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.co.CoFlatMapFunction;

import org.apache.flink.util.Collector;

/**
* connect #5 i (E
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*/
public class TransformerConnect2 {
public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il connect #3121k
Il B—NHIEE

DataStream<String> ds1 = env.fromElements("good good study","day day up");

Il E-ANEIRE

DataStream<Integer> ds2 = env.fromElements(1,2,3);

Il ERMN RS

ConnectedStreams<String, Integer> ds = ds1.connect(ds2);

/I flatMap
ds.flatMap(new CoFlatMapFunction<String, Integer, String>() {
@~Override
public void flatMap1(String s, Collector<String> out) throws Exception {
for(String word : s.split(" ")}{
out.collect(word);

@~Override
public void flatMap2(Integer in, Collector<String> out) throws Exception {
for(int i = 1;i<=in;i++){
out.collect(String.valueOf(i));

}
1)-print();

I $4T
env.execute("flink connect transformatiion");

}

B 1 25 R0 R
4>1

2> good
2> good
2> study
3> day
4> 2

3> day
3> up
4> 3
3>1
3>2
2>1
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X Scala SEHLK) APL, RUAE SR B EUE AZE i LA AT LA S ] 37 14 £ B

package com.xueai8.ch03

import org.apache.flink.streaming.api.scala._

Jrx
* connect 3£ iR {E
*/
object TransformerConnect2 {
def main(args: Array[String]): Unit = {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

/[ union
Il B—NEIRE

val ds1:DataStream[String] = env.fromElements("good good study","day day up")

Il E-ANEIRE

val ds2:DataStream[Int] = env.fromElements(1,2,3)

Il FEEAANRIRE
val ds:ConnectedStreams[String, Int] = ds1.connect(ds2)

/I flatMap

ds.flatMap(
(e1:String) => e1.split(" "),
(e2:Int) => 1 to e2

)-print

Il 4T
env.execute("flink connect transformatiion")

}
}

3.3.10 iterate &%

FEFL P B BBt (feedback) 7 PRI, IR — N7 (10 i ) 25 ) BN SE AT . X T
ST AN SRR PR SR Rl A

HRIS T it (o HIE

AR L E IR | .
lterate AR, {EUh QA < gy | initialStream. terate {

B3R, B T ORI E gy | deration = { . .
DataStream — VIS4 v.al 1te.rat10nBody = 1terat10n-.map. {/*do something*/}
lterativeStream — FEACTI M AT, JE (iterationBody.filter(_ > 0), iterationBody.filter(_ <= 0))
DataStream RERLEEAC R K ORI RERL | | )

WO, HA R R, |

X DataStream 1§ F iterate() /7 ¥2: 0] IterativeStream, f# FH IterativeStream 1] closeWith 7772 3K 5% 4]
feedbackStream.
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DataStream & fit T ¥ /™ iterate J5 7%, ‘© 160 & I iR [A] IterativeStream, JG 5 [ iterate J7 1% H
maxWaitTimeMillis N 0. U1K f7R:

@Public
public class DataStream<T> {

@PublicEvolving
public IterativeStream<T> iterate() {
return new lterativeStream<>(this, 0);

}

@PublicEvolving
public IterativeStream<T> iterate(long maxWaitTimeMillis) {
return new lterativeStream<>(this, maxWaitTimeMillis);

}

}
IterativeStream =R ML TP/ IVE, — N2 closeWith 7122, H TR PER, ©FEH T & L EW

feedback F| iteration Sk [1IX &7 iteration( ] LAERMR A 13, B SSBAE AR HAE,  filter 281 1 22 34 U5
B 2644, 8 filter [ elements 2 5 1 i A IterativeStream [ 3k #i 4k 42 2 5 5 1 1Y iz B #:1E)
withFeedbackType J7 %6 | ConnectedlterativeStreams .

iterate

feedback
N IA T — AR BRERARIR AN . RN, A4 RR-2,3,4,5 KRR B s . AT
f B brae A AR O R A E PR, ORI S TE, R AT N HEAR (RO 1, H
FEARGONIE) o X TIER RO, W ERAA TR
Scala fXH5:

package com.xueai8.scala.ch03

iterationBody

import org.apache.flink.streaming.api.scala._

/**
* iterate 35 HRIRME
*ERPEE “Rik (feedback) ” B, B —IMEFHMEEERZEIRNENNETF
* RN T EX AT ERRBNEERAER.
* ETEBRGIF, £"-2,3,4,5" X ERNBEER.
* BiRRREHIE L.
*INRBEGEY, HEAXERIREE, HFTEEAERE (BRm1, ERFERALE) ;
* T BERIEREY, WEEETEL.
*/
object Transformerlterate {
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def main(args: Array[String]): Unit = {

}
}

I RERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il mRE RS

val initialStream = env.fromElements(-2,3,4,5)

Il IERIRAE
/I £ iterate fIl3 IterativeStream
initialStream.iterate {
iteration => {
Il ERTERR S
val iterationBody = iteration.map { value => if(value<0) value+1 else value}
/I TETAE—IBS LZEE E—SERITE, FEZEoNLREIEERR
(iterationBodyfilter(_ < 0), iterationBody.filter(_ >= 0))
}
}.print
.setParallelism(1)

Il 4T
env.execute("flink iterate transformatiion")

Java ’T’tﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FilterFunction;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.datastream.lterativeStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**

* R AE R (feedback) "1, BER—IMEFHMHEE@RRNARNET.

*

XX T EX N EHRENEEAER .

X

* ETERRBIF, £R-2,3,45" X HHHER.

* BfRRRmBIEREY.

*INRBEIGEY, WAXERIFEE, HAMMNRERE (BRm1, ERIFERALL) ;
* T BRI EY, WEHETELR.

*/

public class Transformerlterate {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il mEEIRES

DataStream<Long> initialStream = env.setParallelism(1).fromElements(-2L, 3L, 4L, 5L);
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I B AIER

IterativeStream<Long> iteration = initialStream.iterate();

I ERRHPHRTERERF GERME)
DataStream<Long> iterationBody = iteration.map(new MapFunction<Long, Long>() {
@Override
public Long map(Long value) throws Exception {
return value<0 ? value + 1 : value;

»;

I 53R, L2NTF 0 MRTREEHABRNEEFHITERITE
DataStream<Long> feedback = iterationBody.filter(new FilterFunction<Long>(){
@Override
public boolean filter(Long value) throws Exception {
return value < 0;

s

Il ZXBigE feedback X NMIEREH R IRMIRE, RER value<0 HBIBHSWEFMIENKITE
iteration.closeWith(feedback);

11 ERFRR AT 0 RyHbk L it
DataStream<Long> output = iterationBody.filter(new FilterFunction<Long>(){
@Override
public boolean filter(Long value) throws Exception {
return value >= 0;

}
%
output.print();
Il 4T
env.execute("flink iterate transformatiion");
}

}

B 4 45 S0 s -

3

4

5

0

BRAINE LR, i A 1E4CH) DataStream $f 7k iz A2 1k, (HH P A LU#E H maxWaitTime S8 B %
A BB RS RN 0] . Gn SR A B A I (8] N 30 BRI BE , o280k,

public IterativeStream<T> iterate(long maxWaitTimeMillis)

3.3.11 project ¥t
Project B4 B0 b e P — LR M T 42, I B UKL 0 T BRI B T — M EE 4T SQL
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AR EED) o NI 2T project # 4 1IR IR :
Scala ftfi. KS'Z%O
Java f{44:

package com.xueai8;

import org.apache.flink.api.java.tuple.Tuple3;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

public class BatchJob {

public static void main(String[] args) throws Exception {
Il & EHCIERATIRE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

/I project &£ #

Tuple3<Integer, String, Double> user01 = new Tuple3<>(1,"3k=",12000.00);
Tuple3<Integer, String, Double> user02 = new Tuple3<>(2,"Z=[",22000.00);
Tuple3<Integer, String, Double> user03 = new Tuple3<>(3,"E# F",18000.00);

DataStream<Tuple3<Integer, String, Double>> ds = env.fromElements(user01,user02,user03);

Il RS 3 FIFNEE 2 7

DataStream<Tuple3<Integer, String, Double>> ds_select = ds.project(2,1);

ds_select.print();
}
}
s R
(5% =,12000.0)
(21,22000.0)
(E##,18000.0)

3.4 FiEsrIX

Flink E‘Aﬁﬁﬁ?ﬁfﬁt%#ﬁ*ﬂ"fﬁﬁﬁ‘] ERRFHATIAN], — MRV A— DA R X,
FMEEE — I WMENBHEAAES . BEFAESWIMSL, FEAFPEETHAT, HAEeEA R
LA B 2 EHAT . B H ARSI E S ZIs B IATRE .

ﬁ#ﬁ I8 BT I AT S B S BR BRI key-value 7E# . FF AT 920 571 57 A RS 5E key 411K
O, XL key FPIRSIRAAEAH

341 RBIEN LZER

Flink F& 5> 2E AT I ol e 5 210 N B A, i A i BT k. AN R R IT A T— AN e 2 A4
VB (source) , ZEWRT—PEENFEWSES (sinks) o FHERBLU TR B TLHE (DAG) , E&—1
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PAT IR
JobClient - SRR 7 45 ot L f) et I 0 S R T R 4 PRI

Source

DataStream<String> lines = env.addSource (
new FlinkKafkaConsumer<>i(.));

DataStream<Event> events = lines.map((line) -> parse(line)); } Transformation

DataStream<Statistics> stats = events
.keyBy ("id")
.timeWindow (Time.seconds (10))
.apply (new MyWindowAggregationFunction());

Transformation

stats.addSink (new RollingSink(path)): } Sink

g

Source Transformation Sink
Operator Operators Operator

4 P ~ \

keyBy()/
Source map() window()/ Sink

Stream

[

Streaming Dataflow

WH, R I S BRI IS ST Z TR X — X R AR . IR, AT — N g
EEARIESTEEEN

Flink RIS I ATHL 2 AT S AT, IRISERR I FAL 25 R T RESEAR T i A BT CHerp B
M NPATRE, A NI TRATIED .
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keyBy(}/ , Streaming Dataflow
Source map(} WL’;Idp‘:;"[EJ" Sink (condensed view)
Operator Stream @
_:_zl__-' g ';._."'. ES
i keyBy()/
Source map(} window(}/
= ay £ applyl)
|
Operator Stream i Sink
Subtask Partition i} i | Streaming Dataflow
/ j ! (parsilelized view)
: 5 keyBy()/ :
Source map(} i window()/
2] 21 5 anply() i
! A i
i I:-l‘-..

parallelism = 2

parallelism = 1

Flink Ji oF Y128 545 2 18] (R 808 70 A AT PRI

Q one-to-one Jit: — X —7r KB, Filan BEIFH Source 12 HATF A map()ig HATZ (A X FRTT
SARFETC R 7 XA, Wi, BORUEERIIEEE 75 X FHT A2 5UE . X B map()

BRI TAES 11K 215 Source da AT T4 55 [ 1142 K 7o 3R MUF AR IR (T 3

Q redistributing Jit: FH 70 & S, SR LI map()F1 keyBy/window 2 [, P} keyBy/window
F1 Sink ], 1X 7 e 4T ELIAL B EA 1R 73 18 AP I Ol o RIS BT AT 55 AR 90 P ik
R % 0 1) AN [R) B B AR AT 45 K IE R . 51 40 keyBy(O)(GE i 5051 key = H1 7 [X). broadcast() 5
rebalance()(FE ML E Hi5 X) . fE Redistributing 2 #7, JGE 2 [0 I 7 S AR BE 78 R 5 i Az
FAESS () 4 map() HIFAE 55 [ 1171 keyBy/window FJF1E45[2]). %7 T keyBy Kk, #t/&fE4H
[FH) key BIEHE R BN F — AT b, WA T & 4R Sink, BT HATHAT, B EdE T

REAN & 12 M8 R O P15 DL BTA .

3.4.2 HiIERXGE

£ Flink 1, 3ATAT LI m it BE AT B 0 X, DABEAT ARG M] (2R 7 915D o Flink

XHFLLR 8 Fh oy X 7k
3 X 7% #AETT
shuffle FENLO EE T 0 X, IRIEI S AR 5 n
rebalance round-robin /7 o IR ACH X IGEMITEE, A XA 7 E.
rescale WG LTI reERAEE, MooRiM—MYS 0.
broadcast Fed e E R T — MR ECE ) A AT .
keyBy Fekey X B dEdL, AHFkeyFITCR B — N X E
forward Wofan th e E R R BT — MRER AT TS
global WA IR HRER T 0 S X F.
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| HE X | ML 5E XN Ar XA (Partitioner) AR 6 ik B8 HARES . |
AN 43 X J77EARER T Flink SN [ 550808 7 DX SR, B0 4 70 XSS YUE T 308 2390 R 3 R
FRAA G X FHEFRATIEE T AFIX 8 Fh oy X IV IR S BRI Y o

1. shuffle Fi&
%7158 H ShufflePartitioner 2) X R K B DataStream [0 X, I FEHLEFE— N4 8 E
FY A BCEAE . B R SIBENI AT LR N —AMEE (B, HAaXOoRERI T PR

X0 Q O
000 1— Hix0
LiEEF TiFEF
X1 & '
$ X1
000 F1—

Scala {ChY:

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._

[
* shuffle 77 7EREHL 5 X
*/
object PartitionShuffle {
def main(args: Array[String]) {
Il WERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il NBE XIS PIREEE

val stream = env.fromCollection(List(1,2,3,4,5))

I FBRRATRBREHITERER 2

val stream2 = stream
.map(v=>{(v%2,v)}) Il {B% key 70, ZH# key A1
.keyBy(0) Il 3ZEFBHITHX
.map(v=>(v._1,v._2))
.setParallelism(2)

printin(stream2.parallelism) Il ERHITE

/I EERENSXEER

stream2.shuffle.print("shuffle").setParallelism(3)
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Il B RFEFFAT
env.execute("shuffle %X 7x15")
}
}
Java ’T’tﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
* shuffle 73 7EREHL 7 (X
*/
public class PartitionShuffle {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il NBE X K& & IR
DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5));

I FBERRATREBIFIHITERER 2
DataStream<Tuple2<Integer,Integer>> stream2 = stream
.map(new MapFunction<Integer, Tuple2<Integer,Integer>>() {
@Override
public Tuple2<Integer, Integer> map(Integer input) throws Exception {
return new Tuple2<>(input%?2, input);

}

) Il 1B# key A0, FH key 51

keyBy(t -> t.f0) Il 3ZEBHITHX

.map(new MapFunction<Tuple2<Integer,Integer>, Tuple2<Integer,Integer>>() {
@Override

public Tuple2<Integer, Integer> map(Tuple2<Integer, Integer> t) throws Exception {
return new Tuple2<>(t.f0, t.f1);

H
.setParallelism(2);
System.out.printin(stream2.getParallelism()); Il EEHITE

/I EERENSXEER

stream2.shuffle().print("shuffle").setParallelism(3);

Il & RIERFIIAT
env.execute("shuffle 43X~ fI");
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}
AT LA AR, ot 45 R R s
2

shuffle:1> (0,2)
shuffle:3> (1,5)
shuffle:2> (1,3)
shuffle:1> (1,1)
shuffle:3> (0,4)

2. rebalance 5

1% 71548 H RebalancePartitioner 7) X257 K15 & DataStream [155[X, {5 F g3 ik dn Hi a1~
WO EE . Zh e B oo R A 5 NI S A B R —ANEE (B fseileh, Ha XoR=
s

BREETFLZE TSI EF P

X0 O
OO0 : H0
EHET ) TmET
X1
000 pE
6 4 2 ()

XA 7y X AT B T 25 o A i o B A 2 B 2 X TR 59, RS2 X BT AH S5 1Y
TR IXFPST IR 73 XA AR R s 00 T PR RETEAL AR HAT H

rebalance()

Source flatMap() | map()

Partition1 | S; — my n ——
Partition 2 S, —* m, r, —
Partition 3 S; /> my ry —

(a) (c) (d)
Scala fUHL:

package com.xueai8.scala.ch03;
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import org.apache.flink.streaming.api.scala._

/**

* 1% 75351 A RebalancePartitioner 47 [XF2FF3ki% B DataStream B [X, A EFE S H L BEELHHEHIE.
Y ZAERBRETRURBEARAMS BB T —MRME (BEF) BIEfl$.
*/

object RebalancePartitioner extends App{

Il BIBITERR

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il WBEXHIEE i B R
val stream = env.fromCollection(List(1,2,3,4,5,6))

I EFEFTEN 4R

stream.rebalance.print("rebalance").setParallelism(2)

env.execute("rebalance 45X R~f1")

}
Java fCH5:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
* 1% 75351 A RebalancePartitioner 47 [XF2FF3ki% B DataStream B [X, A EFE S H L BEELHHEHIE.
Y ZAERBRETRURBEARAMSHEI T —MRME (BEF) BIEfi$.
*/

public class PartitionRebalance {

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

Il NBE XK & IR
DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5,6));

I EEFTEN 4R

stream.rebalance().print("rebalance").setParallelism(2);

Il B RFEFFAT
env.execute("rebalance 4> X Rfl");

}
PAT L EACHS, a5 2R R s
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rebalance:2> 1
rebalance:1> 2
rebalance:2> 3
rebalance:1> 4
rebalance:2> 5
rebalance:1> 6

3. rescale FiE
1% 7154 RescalePartitioner 43 X F2 /5K 1% & DataStream H43 X, i 9GP0 i Fiy H i 1 11
HA KT

IR . T i e R DL A T SIS SO A B R — MR (BT Sl B, K XKORE
K B
( ) [ \ N ( ( ] N~
G (,/\ ( SXo0 /\5} IZO/\ ‘\w\‘ : D) \”\
W 1 L/’O‘\J \&g
e N 5 L3 2 1 )
X0 — X0
B 0 BN 7
OO0 %% HR1 ﬁ@g‘l‘f\‘ //(«j\;//
5 3 1 W) A 4 4 ~ 5
4 3 6 5 4 6
EREF TiHET EFREF TiEF
- SE2 ||
X1 /’ S 5 7 =
OO0 — , HE1L
6 4 2 \ Y /"?{I’z\aﬁ\ /’(()‘:T
O e E%w ) |zuw
4 L y,

FEIRFRGr XTT 7R, Flink fEAR o on R (B 10 746 . B AR ML RIE LR 0 i A
THRRRT LU AT R AR IFATRE . B, A R IR R IRAT R 2, T R BRI IRAT RN 4,
A=A LR R ERAE TR 2 Fogh PN i B, i 55 — A BRI D O S A A Rl iRAE. S —
JTH, AR R ERAE AT RN, T RIEEERIIEAT Y 4, IBAPIA BRI g — A TR
(U BE P AN w2 (R K3 /e E R 5 (8

£ BNl T EA AP BB LT, — AN BULA T ERAE S Bl ERAE AR A

[A].
MR EEXEEE, i, M— NIRRT FRAT 26 5 5 R LA mapper [—AN T4
KAE A E, EAABEH rebalance ) SEGE SR E P, IBAXNEEIERAHM. RiEHE
B E(E, Bl TaskManager FIREAI Y, X0 R T EEAREI L4, 1104 75 208 i Y 45 4% S 2ls
Scala fUHL:

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._

/**
* %755 1% A RescalePartitioner 43 X725 3% & DataStream B4y (X, 1R EE S @8 LS B R .
* ZEERBRETRURBEAR M SHE T —MRME (EF) BLblFE&.
*/
object PartitionRescale {
def main(args: Array[String]) {
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Il BERPITIE
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il B E X HIE & i B E
val stream = env.fromCollection(List(1,2,3,4,5,6,7,8))
stream.print("before rescale")

Il EIEATENEE

stream.rescale.print("rescale").setParallelism(2)

Il Bh& SRR FFIAT
env.execute("rescale 4 X=451")
}
}
Java fh5

package com.xueai8.java.ch03;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
* 1275351 A RescalePartitioner 9 X#2F k18 E DataStream R4 X, 1 BEFFEITH HiBiEE S B HIE.
* ZhEASBRETREURESR SRR T —NMRE (BEF) HEIFIFE.
*/

public class PartitionRescale {

public static void main(String[] args) throws Exception {
Il B ERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il MBEXHEEFIEEHE
DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5,6,7,8));
stream.print("before rescale");

I EEFTEN 4R

stream.rescale().print("rescale").setParallelism(2);

Il B RFEFFAT
env.execute("rescale X R 41");

}
}
PAT L EACHS, a5 R R s

before rescale:7> 7
before rescale:3> 3
before rescale:1> 1
before rescale:5> 5
before rescale:8> 8

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com _ -126-

before rescale:4> 4

before rescale:2> 2

before rescale:6> 6

rescale:1> 1

rescale:1> 3

rescale:2> 2

rescale:2> 4

rescale:1> 5

rescale:2> 6

rescale:1>7

rescale:2> 8

&M & 2, rescale H TESEAE (BT) 2 KB, SEHE FEPITHBIFEENHEGE K. X

HOFP RO AR AT b, DA TR 05 W 2 AT AR AT H0aE A

4. broadcast FiE

1% 77544 H BroadcastPartitioner 43 X F£ 7 K% B DataStream 45 [X, i EERAA § B IEX TG
TSR R BB X . ZES BRI T =) /2T — N EEE (ET) A IR T2, Ho KoK
W R FiR:

- . o
#Xo ) Y Y )

A A 4 4

S
4

Y Y
K/\)C)
5 3 1

A Y

EirEF

5\

X1
OO0
6 4 2
\ )

Scala {ChY:

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._

/**
* %75 %1€ F BroadcastPartitioner 4y X#2F3Ki% & DataStream M9 X, BT kFAEH L EEEREIERE
* DRBFBITX. REAESEHEHTRERT BB T - MMEEFNB N HITES.
*/
object PartitionBroadcast {
def main(args: Array[String]) {
Il BERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il NBEXHIEE PIREEE

val stream = env.fromCollection(List(1,2,3,4,5))
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Il EREATEN &4
stream.broadcast.print("broadcast").setParallelism(2)

Il R RIEFAT

env.execute("broadcast 43 X 7= {51")

Java fCH5:

package com.xueai8.java.ch03;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
* %75 3%1% A BroadcastPartitioner 2 [X#2FF3k1& & DataStream B2 [X, @idiEiFFAEH L BEEREICHE
* RREBANX. ZAESERETERT BT - MMEEF)N BN HITIA.
*/

public class PartitionBroadcast {

public static void main(String[] args) throws Exception {
Il B ERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il NBE XIS PIREEE

DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5));

Il E¥EATEN &4
stream.broadcast().print("broadcast").setParallelism(2);

Il Bh& SRR FFIAT
env.execute("broadcast 4 X 7= f5");

}

AT LA _EACHS, i A5 R R R
broadcast:1> 1
broadcast:2> 1
broadcast:1> 2
broadcast:2> 2
broadcast:1> 3
broadcast:2> 3
broadcast:1> 4
broadcast:2> 4
broadcast:1> 5
broadcast:2> 5

5, forward J7i&
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1% )7 1A% F ForwardPartitioner 4 X 2 7 K % B DataStream 73X, (KRR B AMBITH TR
e (HT) « BHESBREH TR SR AR —ME (B WA TR, HaoXKRERmT
FoR:

T - -
#1Xo OO0
OO0 —— A0
5 3 1 L
4
LiEETF TiiFETF
oX1
OO0 » B
_A A
O 000| |
Q 4 6 4 2
J b

EETHMETFTEAEE S RXEMNBELT, WRETHBE7FHTE— MWEH
ForwardPartitioner, 73 JIJ{# F| RebalancePartitioner. XfF ForwardPartitioner, W ZR{RiE F FiF&E T IH47 %
—5, MEAHEFEFHAETZE1 X 1R, SUSMEE S,

Scala f{A5:

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._

Jrx
* %% %A ForwardPartitioner 43 X238 E DataStream B X, UG HEELBIAMEITH
* THHRE (BF) . RAZEASEHNETRERELI T —MME (BF) BXFES.

*/
object PartitionForward {
def main(args: Array[String]) {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

I M\BEXHEE T IEIEE

val stream = env.fromCollection(List(1,2,3,4,5))

Il EEFTEN AR
stream.map(v=>{v * v}).setParallelism(2).forward.print().setParallelism(2)

Il & RIEFIIAT
env.execute("forward 43X 715"
}
}
Java fCh5:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
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import java.util.Arrays;

/**

* 1% 75351# A ForwardPartitioner 43 X2 3ki% & DataStream M X, Vg T EE LA MIZITH THEE (B
=) @

* ZAEESBHRETEHEAE T —MRE (BF) MAFES.

*/

public class PartitionForward {

public static void main(String[] args) throws Exception {
Il BERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il NBE XIS PIREREE

DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5));

Il EREFTEN 4
stream.map(
new MapFunction<Integer, Integer>() {
@Override
public Integer map(Integer input) throws Exception {
return input * input;
}
1

.setParallelism(2)
forward()
.print("forward")
.setParallelism(2);

Il B RFEFFAT
env.execute("forward 45X 41");

}
}
PAT DA AR i 25 5500 R s
forward: 1> 1
forward:2> 4
forward:1> 9

forward:2> 16
forward:1> 25

6+ keyBy Jii%
1% 77128 | KeyGroupStreamPartitioner 7 X /7K % & DataStream 177 X, 4 key M7 H 2 5]k
FEH bR, 560 H T ER IR BRI R RS X o T o X S R B R
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4rXo

OO h
3 1 4rXo

OOC HHYE
3 2 h 8

LilEF TFEF
X1 \j

NN » X1

00 — B

6 5 4 (‘)\\/)

Scala AL

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._

/**
* %75 :%1# A KeyGroupStreamPartitioner 47 X#2F3K1& & DataStream gJ457[X,
* IRIE key M AZRS A BMREE, iNL TR LEREN NN TS X,
* R AESBIE— T KeyedStream, R key KX EHBER (BEF) RS
*/
object PartitionKeyBy {

def main(args: Array[String]) {
Il B ERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il NBE XSRS PIREREE

val stream = env.fromCollection(List(1,2,3,4,5,6))

Il FeWEA(k V)T, BHIT keyBy, SAGITENHIE
val stream2 = stream.map(v => {(v%3,v)})
stream2.setParallelism(2).keyBy(0).print("key")

Il % RIEFIIT
env.execute("keyBy 73X =45")
}
}
Java ’T’hﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;
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/**
* %75 351E A KeyGroupStreamPartitioner 43 XF253ki% & DataStream HI4[X,
* IRIE key MIMAZRSIEF EAREE, HNE TR LEIET NN TS X,
* ZH AR BIE— ) KeyedStream, IR key SRR HEER (BEF) RKE.
*/
public class PartitionKeyBy {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il WBEXHIEE BB
DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5,6));

Il E¥EATEN R
DataStream<Tuple2<Integer, Integer>> stream2 = stream.map(

new MapFunction<Integer, Tuple2<integer, Integer>>() {
@Override
public Tuple2<Integer, Integer> map(Integer input) throws Exception {

return new Tuple2<>(input % 3, input);

}

}

).setParallelism(2);
stream2.keyBy(t -> t.f0).print("key");

Il Bh& SRR FFIAT
env.execute("keyBy 4 X = f5");
}
}
ZITE A — AT KeyedStream, 2 HE1) key KR HARERT () RE.
BT LA AT, A R
key:8> (2,2)
key:6> (1,1)
key:6> (0,3)
key:8> (2,5)
key:6> (1,4)
key:6> (0,6)

7. global 5

1% J71E4% F GlobalPartitioner 73 X 27 1% & DataStream [f7) X, PUER4 B EEE R — bR
BAERF(E R — AW . R BN ENG, RONE R BES 78N F R P A i o™ =5 1 14 BE R 20
2T ER A K oR B E W R s
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H1Eo0 Q00

OO0 = /- Ao

LEiEET THET
X1 s '

000 S

Scala AL

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala._

Jrx
* % 735£ GlobalPartitioner 4} X#2FF3ki% & DataStream AI X,
" BUERA I R B T — MBI (T B — .
* ERARENEID, EAERRSENRREFPER™ERMRERD.
*/
object PartitionGlobal {
def main(args: Array[String]) {
Il RERPITIE
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il WBEX KRS HiEN R
val stream = env.fromCollection(List(1,2,3,4,5))

Il EFEFTENEHE

stream.print()

/I 1€ GlLobalPartitioner z [FFTEN#1RE
stream.global.print("global")

Il Bh& SRR FFIAT
env.execute("global 4 X 7=451")

}
}
Java fCh5:

package com.xueai8.java.ch03;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
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* %7374 GlobalPartitioner 43 [X#2F3&1% & DataStream K7 [X,

* AMEEREESREE T —MEREFEF)RNE 6.

* ERIRERNE D, EAETRKENBIEFPER™ERNMEERD.
*/

public class PartitionGlobal {

public static void main(String[] args) throws Exception {
Il WERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il N\BE X & E P IZE R
DataStream<Integer> stream = env.fromCollection(Arrays.asList(1,2,3,4,5));

Il EIEATENE R

stream.print();

/I 1€ GlLobalPartitioner z [FFTEN#1RE
stream.global().print("global");

Il MR AT
env.execute("global 43X ;R f5l");

}
}
AT A EARHD, g 5 2R A0 P
global:1> 2
global:1> 3
global:1> 4
global:1> 5

8. HEXFXEF

BT 4k 7K org. apache..flinkrapi. common. functions. Partitioner, FI/ A PLH E X0 XEFN
A TCRIEFEHIR 0 X o RIHFRAGE A0 X ES 0 B 8 SR, R i B s w3 1 7 R BUA
[F] FR) 173 X e

Scala f{65:

package com.xueai8.scala.ch03

import org.apache.flink.api.common.functions.Partitioner
import org.apache.flink.streaming.api.scala._

/**

* 1B 4#% org.apache.flink.api.common.functions.Partitioner,

* AP BEX Y XIEFASIN TRIEEBRSX.

* TEEME#— 2 XBWEENEH, BRERTNERRTEES ZBTENFIXH.
*/

object PartitionUDF {

Il BEXZXIEF
object CustomPartitioner extends Partitioner[String]{
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/I &S partition 753%
override def partition(key: String, numPartitions: Int): Int = {
Il R#E key ERY FE REIFEHNSX id
key.tolnt % 2
}
}

def main(args: Array[String]) {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il N\BE XIS E& IR
val stream = env.fromCollection(List("1","2","3","4","5"))

val stream2 = stream.map(value=>{((value.tolnt%2).toString,value)})
stream2.partitionCustom(CustomPartitioner,0).print().setParallelism(2)

Il % RIEFIIT
env.execute("B E X 7 X ="
}
}
Java ’T’tﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.common.functions.Partitioner;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.Arrays;

/**
* 1B 44 org.apache.flink.api.common.functions.Partitioner,
* PR BEX Y REFABIN TRIEEBHRIX.
* TEEME#— 2 XBWEENEH, BREATNERRTERES ZBTENFIXH.
*/
public class PartitionUDF {

public static void main(String[] args) throws Exception {
Il B ERPITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

/I NBE XSRS PIREREHE

DataStream<String> stream = env.fromCollection(Arrays.asList("1","2","3","4","5"));

Il FeiE A<k, v>
DataStream<Tuple2<String,String>> stream2 = stream.map(
new MapFunction<String, Tuple2<String,String>>() {
@Override
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public Tuple2<String,String> map(String s) throws Exception {
return new Tuple2<>(String.valueOf(Integer.parselnt(s)%2), s);
}
%

Il MRBEX X
stream2.partitionCustom(new Partitioner<String>() {
@Override
public int partition(String key, int i) {
return Integer.parselnt(key) % 2;

}
}, t -> 1.f0).print().setParallelism(2);

Il B RFEFFAT
env.execute("B & X 57 X fl");
}

}
AT LA AR, o 45 R R s

2> (1,1)
1> (0,2)
2> (1,5)
2> (1,3)
1> (0,4)
TE'S H & L XARFRT, BRI T 6230 S sk 2.

3.4.3 BEmXRBI

BRINTE LT, Flink B FFE 2458 T key WA 70 X B BE AL 0 X o EAEA BT, JATHEE E X
SRXHEUN, AR E OOk WX dE (X .
("% (Scala SEHD EREHE L XEERF, HERIEHRRIT =R 70 X .
1. f£ IntelliJ IDEA F1 88— Flink 51 H, f##H flink-quickstart-scala T H itk . (Flink T H 01
AR, EZW 2275
2. WEKHe 1E pom.xml P INAN A CRAEI0E SR BT RIE, XMz Hahdm,
CIEL-DRF
Scala Maven i
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
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3. BIEE—A> case class 25, HIRF/RIMA OB IA . ST

package com.xueai8.scala.ch03
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
* BEXSEX
*/
object PartitionDemo1 {

Il X case class 3, RniEHER

case class Person(name:String, age:Int)

def main(args: Array[String]): Unit = {
Il R E AR TIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il W& RAE AT
env.execute("stream demo")
}
}
4, HEXSIXZE, SELT Partitioner # [, #%4F# Cage FEO RIJr 73 X o X BIRA 4L AR I EL
P R=Ar X 20 BLURRI. 20~30 % DL K 30 % LU A ARS8 -

package com.xueai8.scala.ch03

import org.apache.flink.api.common.functions.Partitioner
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
*BEXSEX
*/
object PartitionDemo1 {

Il EX case class %, FTrRHEAR

case class Person(name:String, age:Int)

Il BEXS5X#®, LAFEH key
class AgePartitioner extends Partitioner[Int] {
/I &S partition 753%
override def partition(key: Int, i: Int): Int = {
key match {
case age if age<20 => 0
case age if age>30 => 2
case _=>1
}
}
}

def main(args: Array[String]): Unit = {
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Il B EHALERHATINE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il & RAZFF IR AT
env.execute("stream demo")
}
}
5. MK E E L XZ . iRt BARRS a0 R

package com.xueai8.scala.ch03

import org.apache.flink.api.common.functions.Partitioner
import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
* BEXSTEX
*/
object PartitionDemo1 {

Il EX case class %, FTrRHBEAR

case class Person(name:String, age:Int)

Il BEX7TXEE, LAFEA key
class AgePartitioner extends Partitioner[Int] {
/I EF partition /53%
override def partition(k: Int, i: Int): Int = {
k match {
case age if age<20 => 0
case age if age>30 => 2
case _=>1
}
}
}

def main(args: Array[String]): Unit = {
Il R E AN TINE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il S IER, #35& DataStream

val peoples = List(
Person("#=", 21),
Person("Z=[", 16),
Person("EZ 1", 35),
Person("#= 2", 22),
Person("ZM 2", 17),
Person("EZ 1 2", 36)

)

val personDS = env.fromCollection(peoples)

Il ERBEEXSRER, RERFRH#ITHE
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Il 3. BEFERMAEERE key AX THEBBEBAN

val adults = personDS.partitionCustom(new AgePartitioner, "age")

Il BEREEH TS &

adults.print

Il fh%RFEFFFIAIAT
env.execute("stream demo")
}

}

6. HATUL EREE, Hh g R

2> Person(3k=,21)

1> Person(Z=4,16)

3> Person(E£# #,35)

1> Person(Z=M 2,17)

2> Person(3k= 2,22)

3> Person(E#£ 1 2,36)

M BT S A5 R T LR B, B = A0 X 0 A AT AN E
AT MBS RIMaNERRES KT,
X R A X X A, A LEEAE AT 2 AR, DA . 40 R s

package com.xueai8.ch03

import org.apache.flink.api.common.functions.Partitioner
import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
* BEXSRX
* AT EBEMNEENTXR, WAIERERAEZRAE, ABLARSE.
*/

object PartitionDemo2 {

Il EX case class 2, FRMMIELE
case class Person(name:String, age:Int)

def main(args: Array[String]): Unit = {
Il R E AR TIMNE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il EEVEIHEIR, #9iE DataStream

val peoples = List(
Person("sk=", 21),
Person("Z=M", 16),
Person("EZH", 35),
Person("sk= 2", 22),
Person("Z=M 2", 17),
Person("E&H 2", 36)
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)

val personDS = env.fromCollection(peoples)

Il RRABEX X, RERTFRIAITHE
Il iE: BEFEMERE key AT TARIELE G
val adults = personDS.partitionCustom(new Partitioner[Int] {
/I & partition 753%
override def partition(k: Int, i: Int): Int = {
k match {
case age if age<20 => 0
case age if age>30 => 2
case _=>1
}

}
}, "age") Il BZADEFEESH, WARILUEM_.age 3k person => person.age

Il BER G BIEH S
adults.print

Il B RAEF IR IT

env.execute("stream demo")

URB1Y (Java SEBLD A HE Lo XAEF , FE RS iR c =X 770 X .
1. 7£ IntelliJ IDEA "1 8J% —A4> Flink 51 H , {# H flink-quickstart-java I H Bk . (Flink 51 H 01 i
B 50224
2. BCEMM. /£ pom.xml SSRGS A ARSI H AR QU S, X AMKE S AN, b
CIES] DN
Java Maven K Hfi :
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
3. G4 POJO 2K, FRF R EE . AT

package com.xueai8.java.ch03;
import org.apache.flink.api.common.functions.Partitioner;
import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
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public class PartitionDemo1 {

/I POJO %, RTAGUEERE
public static class Person {

public String name; Il GiEER
public Integer age; Il HFhEeEig
Il Z=H1ESE

public Person() {}

Il ¥JiEdR, WMIRLEMN

public Person(String name, Integer age) {
this.name = name;
this.age = age;

}

I RT ARG HES
public String toString() {
return this.name.toString() + ": age " + this.age.toString();

public static void main(String[] args) throws Exception {
Il BERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il MR F TSR HIT

env.execute("stream demo");

}
4. HE XX, SLEL T Partitioner $2 11, 1Z4FR (age TBD Xlrar X X BIRATHZ R IER AL
P N=Ar K 20 B AT s 20~30 % LK 30 % DL . ARSI

package com.xueai8.java.ch03;
import org.apache.flink.api.common.functions.Partitioner;

import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

public class PartitionDemo1 {

Il POJO %, RRARBEELMEF
public static class Person {

public String name; Il FiER
public Integer age; Il TEtEEERS

Il GRS
public Person() {};

Il ¥9iEgE, ¥R LEE
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public Person(String name, Integer age) {
this.name = name;
this.age = age;

k

Il BFEREaHER
public String toString() {
return this.name.toString() + ": age " + this.age.toString();
£
}

Il BEX X, LAFRA key
public static class AgePartitioner implements Partitioner<integer> {
@Override
public int partition(Integer key, int numPartitions) {
if(key < 20){
return 0;
}else if(key > 30){
return 2;
}else{
return 1;

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il M RAEF IR IT

env.execute("stream demo");

}
5. MK H @ U RaB . i db FEAS T

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.Partitioner;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

public class PartitionDemo1 {

/I POJO %, RRARBEELEF
public static class Person {

public String name; Il FiEER
public Integer age; Il TEtEEERS

Il =GR
public Person() {};
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Il ¥Ess, MELEN

public Person(String name, Integer age) {
this.name = name;
this.age = age;

h

Il AT ERAHHER
public String toString() {
return this.name.toString() + ": age " + this.age.toString();
£
}

Il BEXSTXER, LAFEA key
public static class AgePartitioner implements Partitioner<integer> {
@~Override
public int partition(Integer key, int numPartitions) {
if(key < 20){
return 0;
}else if(key > 30){
return 2;
telse{
return 1;

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il FEEREIEIR, #3i& DataStream
DataStream<Person> personDS = env.fromElements(
new Person("3k=", 21),
new Person("Z=[", 16),
new Person("EZ 1", 35),
new Person("3k= 2", 22),
new Person("Z[ 2", 17),
new Person("E2Z 1 2", 36));

I NRBREXSXEE, RERFRHITHA
Il BEFRAUEREE key AXTHBIELB A

DataStream<Person> adults = personDS.partitionCustom(new AgePartitioner(), p -> p.age);

Il BERGHBER &
adults.print();

Il MR T TSR HIT

env.execute("stream demo");
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6. AT LA EREFE, HHEE R

1> Z=[Y: age 16

2> 3 =: age 21

3> T#H: age 35

1> Z=[M 2: age 17

3> F#EH 2: age 36

2> 3K = 2: age 22

M BT 4 45 R AT LA B, B = AN X b 40 ) AT Mg b 2L
EE: MEARTENERLZSR T,

XTI B g X X A%, el IEEAE A2 A ERSE, DLRIEACRS . Wk s

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.Partitioner;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
*CBEXSTEX
* T EHRMNEEX DX, LALEEERAERAIRE, UEHEKB.
*/

public class PartitionDemo2 {

/IPOJO 2, FTRARBEREMAF

public static class Person {
public String name; Il FiEER
public Integer age; Il TR

Il =GR
public Person() {};

Il ¥iEss, MRLEN

public Person(String name, Integer age) {
this.name = name;
this.age = age;

h

Il B AR ES
public String toString() {
return this.name.toString() + ": age " + this.age.toString();

h

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I B HEIR, #33& DataStream
DataStream<Person> personDS = env.fromElements(

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com _ -144-

new Person("sk=", 21),
new Person("Z&M", 16),
new Person("EEH", 35),
new Person("sk= 2", 22),
new Person("ZEM 2", 17),
new Person("E£ 1 2", 36));

I ERBEX DX, RERFRIEITHA

Il 3E: BiEFEBRAEEE key AN TABIERR G

DataStream<Person> adults = personDS.partitionCustom(new Partitioner<integer>(){

@Override
public int partition(Integer key, int i) {
if(key < 20){
return 0;
}else if(key>=20 && key<30){
return 1;
Jelse{
return 2;

}

}. person -> person.age);

I BERBHRERE
adults.print();

Il ﬁmkun.fi ﬁyl'\#k

env.execute("stream demo");

72 BT R B b, 48 52 $ 2l 76 R Person 7 B
partitionCustom J7 7% (55 =4 40 0 K s :

e” KIVEN key, B “age” TBUEN

val adults = personDS. partltlonCustom(new AgePartitioner, person -> person.age)

SEbr b, X AN, sE I key selector SRIEE, XTEMEIERM B2 EEMNIEEERH. T

SN bR AGE
Scala {0

package com.xueai8.ch03

import org.apache.flink.api.common.functions.Partitioner
import org.apache.flink.api.scala._

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

/**
* BEXSX, £/ key selector
*/

object PartitionDemo3 {

/I EX case class 2, RRBIERE

case class Person(name:String, age:Int)
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def main(args: Array[String]): Unit = {
Il R E AR TIMNE

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il EEVEIHEIR, #39i& DataStream

val peoples = List(
Person("sk=", 21),
Person("Z=M", 16),
Person("EZH", 35),
Person("sk= 2", 22),
Person("Z=M 2", 17),
Person("E&H 2", 36)

)

val personDS = env.fromCollection(peoples)

Il NFABENX XS, % person.age FER#HIT/ 4R
val adults = personDS.partitionCustom(
new Partitioner[Int] {
override def partition(k: Int, i: Int): Int = {
k match {
case age if age<20 => 0
case age if age>30 => 2
case _=>1
}
}
§-
person => person.age

)

Il BER M BIES S
adults.print

Il & RARFF IR AT
env.execute("stream demo")
}
}
Java fChg:

package com.xueai8.ch03;

import org.apache.flink.api.common.functions.Partitioner;

import org.apache.flink.api.java.functions.KeySelector;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**

* Created by www.xueai8.com

* BEXTEX
* MTEHRMNEEX DX, LALEEERAERAIRE, UEHEKB.

INSES:
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*/
public class PartitionDemo3 {

/IPOJO 2, RRARBEEKE
public static class Person {

public String name; Il iR
public Integer age; Il TEtEEERS

Il SRR
public Person() {};

Il ¥xEss, MELEN

public Person(String name, Integer age) {
this.name = name;
this.age = age;

%

Il BFEREaEHER
public String toString() {
return this.name.toString() + ": age " + this.age.toString();

k

public static void main(String[] args) throws Exception {
Il BERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

System.out.printin("7 X Z Bi57 X #i: " + env.getParallelism());

Il RERHEIR, #i& DataStream
DataStream<Person> personDS = env.fromElements(

new Person("sk=", 21),

new Person("Z=[", 16),

new Person("EZ A", 35),

new Person("sk= 2", 22),

new Person("Z[M 2", 17),

new Person("E£ 1 2", 36));

I ERBEX DX, RERFRIETIA
Il 3E: BEFERAEIRE key R TAKBARBIFY

DataStream<Person> adults = personDS.partitionCustom(new Partitioner<integer>() {

@~Override
public int partition(Integer key, int i) {
if (key < 20) {
return O;
} else if (key >= 20 && key < 30) {
return 1;
}else {
return 2;
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}

}, new KeySelector<Person, Integer>() {
@Override
public Integer getKey(Person person) throws Exception {
return person.age;

}
b

Il FEREEERE
adults.print();

Il & RAEFFFIaHAT

env.execute("stream demo");

}
3.4.4 IBRRIRETTHE

16 1.3.3 /N1, AT S i ERFEE, X2 Flink
A DAFEARE 8 25 N0 A HO@EAE I F 8 N 1 i R AR
WORNARE R AT, FHilid A% (local forward) [#17
BEER (H) BIFNISER A WA B I%
Q  BER (E BITEMEE
O AHREMFENEENS (1) %
BAERF (B BIFNERIEREEZ JGe J5io

rebalance

rebalance

rebalance

rebalance

R BATEON AR AT R I B A8, W7 LU AT R (7 i
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/I B & HIREFFiE A I

env.disableOperatorChaining()

Il B RA B FHIREFF RS H
filter().disableChaining()

Il BT E BRI E RS H TR IR — N ETRY IR E T8
filter().startNewChain()

3.5 HElas

FEAEH] Flink BEATHE LB, B BdminN, RREd R85, &% Ed Data Sink
et 545 RBEAT R, Flink Data Sinks CEUEFUCER ) A0 T8 IR R & WA AL S, BH 23
FEROFSENTFR BT BT AMNB RGBT BV .

3.5.1 AEHIEZEWEE

Flink #24t 7 £ Fl N B [¥) Data Sink API FHT- H % 19T &, Hekw R

a

writeAsText("/path/to/file"): FHI T4 545 5L LASH 77 RIEAT b 5 N BIH6 58 SCHFIE R i
FAF H A IE R RN TG R 1 toString() 77 iR IRAF A, f3 LA 4t 2K 2 TextOutputFormat, 13X
TR T BESHORWIESS, T DURIE R RS A SHOokE B . A LU
ANATIEAA
>  WriteMode.NO OVERWRITE: {55 i@ N A AT SO, A HAT S HHEAE;
>  WriteMode.OVERWRITE: NS48 E MAE I A2 BAFIE S, #HUTS e wREkc

A, WHEAT 7 .
> VEBMRUIHMTIIL S HEI A, an RSO 45 RS B A,

T BT A

streamSource.writeAsText(path, FileSystem.WriteMode.OVERWRITE).setParallelism(1);
writeAsCsv("/path/to/file"ys JH T ¥ i+ 545 HLL CSV SO S H Bl e B 3% TR T B4 bE
P52 T B o AR T B SR B X 11 toString() ¥ . %6 Hi 252 CsvOutputFormat.
IR TR RS EUE kAL, SRR Nt 4720 B R AN B BB FF = NS 24
Fgg L€ LI -

writeAsCsv(String path, WriteMode writeMode, String rowDelimiter, String fieldDelimiter)
print()/printToErr(): {EFrEd /AR ST R _EFT ENd N SR 1Y toString()E . Wik, wTLL
Pt tH TS, XA BT XA E K print A WERFFATEERT 1, A0 DL A S 1
1155110 id YENETZR - print \ printToErr & M8 2 i H 5 20, T8 T3 45 R DUobr 4
B R IR 7 AT BN B & b
writeUsingOutputFormat(): & U4 H R EER AN T SCHF B E SO BB 75 I . 1E
E X H E XM, 75 E 4k K H FileOutputFormat, & 757 7 AL A P 54k . BT A 4H 1)
writeAsText M1 writeAsCsv FJRJZHHM#EZ 1% 7i%, HIOEELIT -

public DataStreamSink<T> writeAsText(String path, WriteMode writeMode) {

TextOutputFormat<T> tof = new TextOutputFormat<>(new Path(path));
tof.setWriteMode(writeMode);
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return writeUsingOutputFormat(tof);

}
O writeToSocket(host, port, SerializationSchema): F T K 11 5 45 J DL & 09 4% X5 H 2148 2

socket EHET. N 1 IEH T HIALANHE Ak, 7 ESE X SerializationSchema. f# FH 7=l 40 T
streamSource.writeToSocket("192.168.0.145", 9999, new SimpleStringSchema());
Q  addSink: P HE SCEWCE & . Flink 545 98 s s B i) Hofh R 48 (10 Apache Kafka)
(R AR RGRAE — .
E: VA BTGRP, A writeAs* k09 77 ik, f& Flink API sU#% ‘1’ €. 24717 A "Deprecated”, BPF A
RE, AKKRGBRATAHTRAMG, RBUERANERE, REAFHLALT—T.
A, H I sinks (BEUACES) A4 Kafka u&%ﬁ@ﬂ%ﬁ%nxﬁﬁ ARG T IHBEATIE IS R F K E
FIT3UH F Flink Data Sink 2.
OB o Arimddts, R s RS 3] esv S0
1. 7& IntelliJ IDEA 41 # — Flink W H, f# ] flink-quickstart-scala/flink-quickstart-java Jil H #4% .
(Flink T H @@ 78, =0 2.2 91
2. WEMKH . 75 pom.xml FEZIIATT KA
Scala Maven {4 :
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
Java Maven K Hfi :
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>
</dependency>
3. GRS R K. AR
Scala f465:

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._
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/**
* Data Sink: writeAsCSV 5%, 1S4RE NE csv X
*/

object DataSinkAsCSV {

def main(args: Array[String]): Unit = {
Il BERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il BRI EAE, HITHER:
env.fromElements("Good good study", "Day day up")
.map(_.toLowerCase)

flatMap(_.split("\W+")) /I 1824F 4% map, H flatten
.map((_,1)) Il ¥4 AT
.writeAsCsv("result.csv") Il BHEIEER st
setParallelism(1) Il EREE| AN

env.execute("Data Sink Demo")
}
}
Java Q15

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.util.Collector;

[
* Data Sink: writeAsCSV 753%, FERBAZ csv XX
*/
public class DataSinkDemo1 {
public static void main(String[] args) throws Exception {
Il R ERPITHER

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il 3RIBHHR, IT map 0 flatMap 454k
env.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, Tuple2<String,Integer>>() {
@~Override
public void flatMap(String s, Collector<Tuple2<String,Integer>> out) throws Exception {
for(String word : s.split("\W+")){
out.collect(new Tuple2<>(word,1));

}
}
D
.writeAsCsv("result.csv") Il BHEEEMZER G+
setParallelism(1); Il BHE|—NER
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Il BATRIER
env.execute("Data Sink Demo");
}
}
4. PATCLERE R, ATRAE R, ZETH AR H s FAER 1 — N85 RO results 2 4 Hi 45 SR S04
result, WU T FTR:

good,1
good,1
study, 1
day,1
day,1
up,1

3.5.2 ERmX s

1Ean E—"5 /N EE 211, DataStream b [ writeAs*() 775 £ B H T /. &4 S5 Flink FIK 7 &,
X R A X L R H0E  B A at-least-once 15 X o 1R ET (flush) 2 B RGHE T OutputFormat [
S IXFRE AL KX OutputFormat (1T 702 #F LR BLLE H b5 R GeH . 1i H., 7R R 550
T, XSRS Rk,

LS, HERHUEIR — DS B RS ORIk E) . WREEAEH] StreamingFileSink, X2 —4
WO RS, ZEESRME T — Sink, H T4 70 X U5 N H Flink FileSystem il 5 SCH7 1 S0 &
4,

T AR N R B (bucket) e AR NIRRT DAANSZ BRI, BRI H 0 500 b
HERAT BRI part file SCIF . MRAT AUS C @ PTRRERT, BIAREE TN A, &R S —A4
WA X ERE R G5 AR G B X RS G AR 1 /NI R Y RS B 1D 5%

1 H A S5 JUAS part file ST SREEUE SAZAR R HCER (BN IFAT TAE S 204 —A part file
SCAF. XL part file SO SRR SRR 0 . BE 2 1 part file SCARKEARHE T B (VR B S 1 22 .
BRI SIS ARG R/ BRI (48 2B ST RT LAFT IR e KRR 2 I 1)) R e KANIE BRI (2 Ja ST oS D) K
) part file X1

FEREBWA, BRZENTA FileSink B F A RAELE AL &, REIBRG A RS
EEABIE , de R BB E, AEBEAFARELTRGEEETHEF. oL RRERSGEE L
TRo R RS &, R LI KL% E £ in-progress 3 pending K, FiF & 4Lk %A ik B,

% F StreamingFileSink ® ¥ a6y 3L80, 5% F % API LA4%:

https://ci.apache.org/projects/flink/flink-docs-release-1.13/api/java/
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/ Bucket 1 \ / Bucket 2 \ Bucket n \

— ]
Subtask 1 \n-P}r':olgrass In-Progress In-Progress
i ; e File File
ubtas Flngshed PQF“"”G Finished L Pending Finished L] Pending
Files L Files \/\ Files L Files i \/\ Files L Files i \/\
— — e
S btask 2 \n-PrFt?Igrsss In-Progress In-Progress
i i " File File
ublas Finished | | | | Pending Finished Pending Finished Pending
Files ||l Files J\ Files || Files /—\ Files L Files \ﬁ
— — e
In-Progress i -
Subtask n B v e InProgress In-Progress
Finished | | | Rending Finished | | || Pending Finished || || Pending
KF"“ H Flles \// Files || Files L Files || Files L

ORB1Y bt , IR pr 45515 B e .
1. 7£ IntelliJ IDEA 612 —4 Flink Wi H , {# 1 flink-quickstart-scala/flink-quickstart-java 3 FH 4 .
(Flink i H QU@L #2022 75

2. BB, 7F pom.xml FHEI0UT T R

Scala Maven {4 :

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

Java Maven & jfi :

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

3. BN, AT

Scala fXA5:

package com.xueai8.scala.ch03
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import org.apache.flink.api.common.serialization.SimpleStringEncoder

import org.apache.flink.core.fs.Path

import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink
import org.apache.flink.streaming.api.scala._

[
* Data Sink: f£/ addSink(...)753%
*/

object DataSinkWithStreamingFile {
def main(args: Array[String]): Unit = {

Il BERBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

Il AFAEl R AR S
Il H753%3%$#E CheckpointingMode.EXACTLY_ONCE {RiE
env.enableCheckpointing(60000) I 1 45% (60 7)) HIT—RIRER

Il BEXHY Sink

val sink: StreamingFileSink[(String,Int)] = StreamingFileSink
.forRowFormat(new Path("./result"), new SimpleStringEncoder[(String,Int)]("UTF-8"))
.build()

Il BRI EAE, HITE#R:
val input: DataStream[(String,Int)] = env.fromElements("Good good study", "Day day up")

.map(_.toLowerCase) Il %N
flatMap(_.split("\W+")) /I H8ZF5% map,  flatten
.map((_,1)) Il ¥ It

Il £ B EX#I Sink

input.addSink(sink) Il BB R+
.name("Flink2File")
setParallelism(1) Il EREE| BN

Il fh & RIZFF AT
env.execute("Data Sink Demo")
}
}
Java {845

package com.xueai8.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.common.serialization.SimpleStringEncoder;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.core.fs.Path;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink;
import org.apache.flink.util.Collector;
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/**
* Data Sink: £ addSink(...)775%
&

public class DataSinkWithStreamingFile {
public static void main(String[] args) throws Exception {
Il BERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il ATl ERRES
Il k75 3%1%3F CheckpointingMode.EXACTLY_ONCE {RiE
env.enableCheckpointing(60000) I 81 5% (60 F) HIT—RIRER

Il BEXHY Sink
StreamingFileSink<Tuple2<String,Integer>> sink = StreamingFileSink

.forRowFormat(new Path("./result"), new SimpleStringEncoder<Tuple2<String,Integer>>())
.build();

Il 3RISHHR, YT map 0 flatMap 4%
DataStream<Tuple2<String,Integer>> input = env.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
flatMap(new FlatMapFunction<String, Tuple2<String,Integer>>() {
@~Override

public void flatMap(String s, Collector<Tuple2<String,Integer>> out) throws Exception {
for(String word : s.split("\W+")){
out.collect(new Tuple2<>(word,1));

»;

Il $eEBEXHI Sink, HFREHITER 1, UEEREANRNMHH
/I Flink 27 addSink AERKIARBENXE Sink 5EE=FHMERESR
input.addSink(sink).name("Flink2File").setParallelism(1);

Il BATRAEF
env.execute("Data Sink Demo");

}
4. PATEL EFE R, vTCLER], EDH R H R R AR T — AN RS0 result. W0 F B PR
v B result

= .part-0-0.inprogress.ea21d330-7289-49a5-9750-ad3e6f9d0f01
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DT

StreamingFileSink Bt 3 ##47 4 (row-wise ) A% X, 13 Feftk & (bulk) Jwtd#% =0, LL Ul Apache Parquet.
XA R e B RS, AU DL RSO IR R AT

O Row-encoded sink: StreamingFileSink.forRowFormat(basePath, rowEncoder)

O Bulk-encoded sink: StreamingFileSink.forBulkFormat(basePath, bulkWriterFactory)

FE QAT G % (R FR ST 285 Bt 2 A OSSR I, AT T 2B 3 A7 A PR B AR A AT 8090 P 2 P A2 2
HEA R AR TP AREAN R R — A H 3%

174 g X

1T 9mtoA% N E 8 — > Encoder (4wtd#s) , HTH 547 /7 #I4L 2] in-progress patt file A1
OutputStream.

B T BC#s (bucket assigner) , RowFormatBuilder it 7014 H 48 € :

O HsE X RollingPolicy: 5N LLTE 7% DefaultRollingPolicy:

O bucketChecklnterval (default = 1 min) = £ 755 T i [] (1) 3R 30 5B 1) =70 5] B5 .

BN, 5efFaionR B, A ISR T AR A .

Scala X5

import org.apache.flink.api.common.serialization.SimpleStringEncoder

import org.apache.flink.core.fs.Path

import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink
import org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.DefaultRollingPolicy

val input: DataStream([String] = ...

val sink: StreamingFileSink[String] = StreamingFileSink
.forRowFormat(new Path(outputPath), new SimpleStringEncoder[String]("UTF-8"))
.withRollingPolicy(
DefaultRollingPolicy.builder()
.withRolloverlnterval(TimeUnit. MINUTES.toMillis(15))
.withlnactivitylnterval(TimeUnit. MINUTES.toMillis(5))
.withMaxPartSize(1024 * 1024 * 1024)

.build())
.build()
input.addSink(sink)
Java Q15

import org.apache.flink.api.common.serialization.SimpleStringEncoder;

import org.apache.flink.core.fs.Path;

import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink;

import org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.DefaultRollingPolicy;

DataStream<String> input = ...;

final StreamingFileSink<String> sink = StreamingFileSink
.forRowFormat(new Path(outputPath), new SimpleStringEncoder<String>("UTF-8"))
.withRollingPolicy(
DefaultRollingPolicy.builder()
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.withRolloverInterval(TimeUnit. MINUTES.toMillis(15))
.withlnactivitylnterval(TimeUnit. MINUTES.toMillis(5))
.withMaxPartSize(1024 * 1024 * 1024)
.build())

.build();

input.addSink(sink);

XA REIOIEE T — RS, EORL S A EL A BN — /NI TR AR . EIEARE T — MR
W&, 7ELLT 3 Pl FIRBIALEE in-progress IR A part file SC14:

Q eaE&E 15 5 EEE;

Q fEdERS B R, ERABIERN R

Q SCHERNEE T 1 GBIEB NG —FKILRKZ)H)-

g% =X

LB AL R AR 51T g U 2R Bt g L, (B FRATT 24 2045 %2 BulkWriter.Factory, TiAN2$5
€ Encoder (Zif%#%) . BulkWriter 348 5E S 7 AN A INAT BB B e 2 DL R Aoyt — 20 i) 2w i H 1
FER T

Flink A VY4~ B 1 BulkWriter T.) :
ParquetWriterFactory
AvroWriterFactory
SequenceFileWriterFactory
CompressWriterFactory
OrcBulkWriterFactory

Bulk Formats R #8 5 — M9 & “CheckpointRollingPolicy ” HIVES) %S, & RIERAEE 5 _HIRE),
B AFEMGBLY, FHERE T A

https://ci.apache.org/projects/flink/flink-docs-stable/dev/connectors/file_sink.html

(I Wy Ny Iy

Bucket Assignment

bucket 1248 5 S § URF ECHE 45 14 AL B R A H H s 1 H s

AT 4% 3O i 7% AR ff A DateTimeBucketAssigner {F 5 BRI\ 40 2 2% - ERIA T WL,
DateTimeBucketAssigner &4 7 2t BRIA B X G i &2/ NS (940, 4% R0 R yyyy-MM-dd--HH. H ##% 30
(BRAR /A X H T DA T3 L E

A] DL R AR 2 8 2% 118 H . withBucketAssigner (assigner) K $8 & — 1~ H & X ] BucketAssigner .
Flink A F~ A & 1] BucketAssigners:

O DateTimeBucketAssigner: BRI T B (0] 1) 70 FL 2%

O BasePathBucketAssigner: Kl part file SCAFAFAif 78 JE A B A2 HH (AN 42 R A 1 70 BIE 2% o

Rolling Policy

RollingPolicy 7€ X 1 45 7€ [ in-progress part file SIS 4 5G], T2 2] pending (HEL) RS,
IR B ) finished (5EMO KA. 4bT- “finished” AR part file ST LU E M, I HLAE Q57
OB AR 2 SR 8K . VRS 5 RS 1 IR CRE AR SO 7 F— MRS A NI 2,
part file SCHE P EE LS O RO, LIS part file FOA/MAVEUER.
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Flink H 747%™ RollingPolicies:
U DefaultRollingPolicy
O OnCheckpointRollingPolicy

Part file 4 iy & #A

T AE N R Gl StreamingFileSink P4, AT 75 2 PR AR AR 1l R a0 b SR IS i 4 R0 A i A

Part file SCAF AT DAALT- AR ZFf0IRES 2 —

Q  in-progress: IEE5 A part file X {52 in-progress.

Q pending: 24K MI(H T8 KR 3) HIE) IEAE SR 62 22 1) in-progress SCfF

Q finished: 7ERIIMATE fi b, HEERF SO “finished” -

R finished FISCAHEA T ARE NiE R G0 2e At B,  RUORIX SE SO ORIE LLE RPN

X TATATEE € 1) F1E55 5 part file SCHFER 51 # 2 M kg s 38 0 G2 BB AT B BINRUT e SR 1T, XL 5|
FARLRIMT . S e E B GBI, FrA TR N — part & 51 K4& max part index+ 1, A max
SRR A TS TR R

X FREANES) bucket, BEAS writer TAT 45 TEAT A0 45 %€ B[R] #0045 A FAN in-progress part file S, {HH
A JLA pending Al finished FSCF

N

3.5.3 BEXHIEZEWS

I,

Flink 3 SZH8 H H 8 X Sink Kl 2 2 AT TR o AHZSCIH 2 1Y) Sink, 752 B e
8] #% SE B SinkFunction #2 I . 180 % 1% &L o FRATAR 2 52T I 4l 2 28 RichSinkFunction, #H tbF
SinkFunction, 324t T 5 2 1) 5 A= iy 8 IAH G 77 15
FHFRATH E X —4~ FlinkToMySQLSinks. it 545 K5 H 245 % 1) MySQL Hdl .
URB1Y 05 E—mfl, Rt Bas S OR A7 2 MySQL £df i
1. 7£ MySQL I xueai8 H4fEEEH, QI — P HHEE we, FIRAEM Flink FITHRE AR . G we R
AR G

mysql> create table wc(word varchar(30), cnt int);
2. 7£ Intelli] IDBA H 6 & —4> Flink T H , f# F flink-quickstart-scala/flink-quickstart-java Jil H #4% .
(Flink Wi H 81 #s, H&M 2.2 )

3. WEMKH . {E pom.xml s 0 a0 T 4K -

Scala Maven fift:

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>
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<!--JDBC s>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-jdbc_2.12</artifactld>
<version>1.13.2</version>

</dependency>

<l-mysql ZEHERF-->

<dependency>
<groupld>mysgql</groupld>
<artifactld>mysql-connector-java</artifactld>
<version>5.1.48</version>

</dependency>

Java Maven K Hfi :

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<!--JDBC &>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-jdbc_2.12</artifactld>
<version>1.13.2</version>

</dependency>

<dependency>
<groupld>mysgql</groupld>
<artifactld>mysql-connector-java</artifactld>
<version>5.1.48</version>

</dependency>

4, SIERN RS AREIF:
Scala {Ch5

package com.xueai8.scala.ch03

import java.sql.{Connection, DriverManager, PreparedStatement}
import org.apache.flink.configuration.Configuration

import org.apache.flink.streaming.api.CheckpointingMode

import org.apache.flink.streaming.api.functions.sink.RichSinkFunction

import org.apache.flink.streaming.api.functions.sink.SinkFunction.Context
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import org.apache.flink.streaming.api.scala._

/**

* Data Sink: f§/ addSink(...)755%, 1EE MySQL ##EE{E% Data Sink
*/
object DataSinkToMysq|l {

/I BENXH Sink 2§, #Z%7&B RichSinkFunction
class FlinkToMySQLSink extends RichSinkFunction[(String, Int)] {
Il X mysql BIBEEESE url FIREHFEF RS . =3
val url = "jdbc:mysql://192.168.190.133:3306/xueai8?characterEncoding=UTF-8&useSSL=false"
val driver = "com.mysq|l.jdbc.Driver"
val username = "root"
val userpwd = "admin"

/] FREREIEEEERERT S AN SQL ZRIFIEA)
var conn: Connection = _
var stmt: PreparedStatement = _

Il ES open J33k: MMEIRTN, EBIERE, FidsiE SQL BT
Il %&F invoker 53%H, RPUT—R
override def open(parameters: Configuration): Unit = {
super.open(parameters)
Il InEIRENFE R
Class.forName(driver)
Il R
conn = DriverManager.getConnection(url, username, userpwd)
/I $14T SQL i&4]
val sgl = "insert into wc(word, cnt) values(?, ?)"
stmt = conn.prepareStatement(sql)

}

Il E5EHIRETEER

override def invoke(value: (String, Int), context: Context): Unit = {
stmt.setString(1, value._1)
stmt.setInt(2, value._2)
stmt.executeUpdate

}

Il KAEIR

Il BF invoke 753518, NHIT—X

override def close(): Unit = {
super.close()
if (stmt != null) stmt.close()
if (conn != null) conn.close()

}

}

I
def main(args: Array[String]): Unit = {
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I RERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment

I AREIER AT S
env.enableCheckpointing(2000, CheckpointingMode.EXACTLY_ONCE)

Il BEMANEAE, HITHR:

val input = env.fromElements("Good good study”, "Day day up")

.map(_.toLowerCase) Il ¥%\5
flatMap(_.split("\W+")) /I H8EF5 map, £ flatten
.map((_,1)) Il ¥R

/I £ F B E XY Sink
input.addSink(new FlinkToMySQLSink) Il BB ES

Il fh & R AT
env.execute("Data Sink Demo")
}
}
Java {845

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.configuration.Configuration;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.sink.RichSinkFunction;

import org.apache.flink.util.Collector;

import java.sqgl.Connection;
import java.sql.DriverManager;
import java.sqgl.PreparedStatement;

/**
* Data Sink: f#F addSink(...)757%, 1E& MySQL ##&E{EA Data Sink
*

public class DataSinkToMysql {

/I BENXH Sink 2§, #Z#7&B RichSinkFunction
public static class FlinkToMySQLSink extends RichSinkFunction<Tuple2<String,Integer>> {
I X mysql #3EEEESE url FIEEHIEFE RIS . 256G
private static String JDBC_URL = "jdbc:mysql://192.168.190.133:3306/xueai8" +
"?characterEncoding=UTF-8&useSSL=false";
private static String USER_NAME = "root";
private static String USER_PWD = "admin";

/I FERREIE EE R XT R AN SQL M4mIFIEA]
private PreparedStatement stmt;
private Connection conn;
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Il ES open J33k: MMEIRTN, EBIERE, FidsiE SQLIEF)

@~Override

public void open(Configuration parameters) throws Exception {
Class.forName("com.mysq|.jdbc.Driver");
conn = DriverManager.getConnection(JDBC_URL, USER_NAME, USER_PWD);
String sql = "insert into wc(word, cnt) values(?, ?)";
stmt = conn.prepareStatement(sql);

}

Il EEEHIREGEER

@~Override

public void invoke(Tuple2<String,Integer> t, Context context) throws Exception {
stmt.setString(1, t.f0);
stmt.setInt(2, t.f1);
stmt.executeUpdate();

}

Il KAZEIR
@~Override
public void close() throws Exception {
super.close();
if (stmt = null) {
stmt.close();
}
if (conn != null) {
conn.close();

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

Il ARBIEERARE S
env.enableCheckpointing(2000);

Il 3RIBHHR, IT map 0 flatMap 453k
DataStream<Tuple2<String,Integer>> stream = env
.fromElements("Good good study","Day day up")
.map(String::toLowerCase)
.flatMap(new FlatMapFunction<String, Tuple2<String,Integer>>() {
@Override
public void flatMap(String s, Collector<Tuple2<String,Integer>> out) throws Exception {
for(String word : s.split("\W+")}{
out.collect(new Tuple2<>(word,1));
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Il T8 7E(E R B E XK Sink
stream.addSink(new FlinkToMySQLSink());

Il BATRIERF
env.execute("Data Sink Demo");
}
}
PATLL EREF, SRJETE MySQL HE B RN
mysql> select * from wc;

MTUVE R, AR RS R O 2 R B B T

E: e RBRFRT L RS B B £ Kafka XA A F =7 K& PR 4R HDFS XA 69 4144 7 44,
WABAE 312 Ty CRERERT AN

E B AARES F, F-ATTH 2 X Sink A& 4% 7 H RichSinkFunction 28, ‘& /& SinkFunction ] “Rich” 4%
f&. 5 SinkFunction fHEL, & —LLEINI 7, BLAE:

O open(Configuration c)

O close()

O getRuntimeContext()

TEERAEFF W IR AL 8] F Open()— ¥k 5140, X I N4 — Le i 25 H0dl 5T IT B S8 e 55 ) H2 g AL
2%, 1M getRuntimeContext(O$e ( IR Z IRE U7 i 68 /7, a2 A5 17 B Flink & BEHPIRAS o

3.6 BJ[E]AIKED

I 1) A WRUA P FR R Y 5 — A AL AR 20« K2 BB AR A A I 18135 3 DA RE S S
FEREE PO 1) i AR BEAh, VR0 WA AR L T A A, b DR & &1k, BRI
T TR
Flink $2 it 1 — 25 1) 5 I [ A 5 1 Rs 1 -
Q  SERAE: SRS (SR ()3 SO B) JE TSR i (A Bkt S g SR . (R,
FAF I [E) A B A VPRSI AT — U S5 2R

Q  ACEERFARRE I B 7 FARR R, Flink 36 SCRFABE [E)1E S, AT t AR B LSS 1 R A]
fi A PR 5E o AR BRI )R AT DG A 2R 2 B AR IR AR IR R B AR, X4 N R P AT
DR TSI Ve

Q  JKENSCRF: Flink 7340 (8] R A2 P b8 A 7K B SRHEWTIR [8] o 7K B2 —Fh RIS L], FHoR-F
i R SE IR M 7 HE A
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Q BREEAEE: 2 DI R AR B K BV, T RE 2 A2 T AT AR SC S BT 2 R 5 ik
THE XM FEEFR VR RIEM . Flink 3246 7 2 M HEE R E AR - H a1 4 05
HeE e, FFEHT LT SE RS R

3.6.1 BfE)#E&

Flink Streaming API {54 T & AR R A (Google Data Flow Model) , “&FIift API 3 /A [F] i ff
)M 2 o

Flink BR#f SCRE =/ AN 6] (10 B TR) R 2

Q PRI SRR T, A (AR ) S R R AR

Q  FEAWE]: Flink 728 NS AR 10 3% AR IR Ak

Q  ACERFE]): I PR E R AR AT AL B A I )

X UM TR RE 2 s B BT

T4 REBAF s Hlink

@ — @O

(g\)) /ﬁ o — @—:-@
Event If{gestfon Wr'ndow

Time Time Processing
Time

[ —
| —

——

Event Time

FAEmrE], RFAAE A e R AR ] BIANEIB I H R, AR R A IR R E A A 3
W, XA E] 7 AR EA TN Flink ZRTHRABCR T, BB R R . A PR, AT R
MAEEAN T 57 O L SR A ER G B e A T o Flink G885 B 8] 8K 2 BC 28 U7 o) S0 B () 8k . AR
[EIPOSEE RS IS /Y5 2= S G A

U S FRE IR, 8T A () B BAS A K B AR B, Flink K480 A AT R MR i g b 1)
AIHERE . XMUKERFLHIIEAETS — /N b BEAT 8 .

Processing Time

AL TR TE], FEHLESAT BRI AL TR R GE (8], A AT B T I T PR 4R A B0 AN 458 57 1) AR B 1]
Ab R o T i 1 5 EE Sl A R f P TR o A FERSF ) 2 o T PR A TR, DR E AN T B AL E R R AR
LS B RAEAT [ SR SR, B An X m b, Ab PR [ A A e 1 .

LU AE AL PRI (8] FAS AT, BT T 1) B3R (A s TR )R A I AT SRR AL
RGN Bl o B/ AL R[] B C0RELAE LR RSB0 FE 7 S B /N 2 JR) BIA KR B SR AT (0 BT I % i,
WER — AR R AE B 9:15 JFARIEAT, B 5E — N/ Ab BRI 18] & R B 45 B4 9:15 3 10:00 2
AL E R FAE, N B AR LA 10:00 ) 11:00 2 (8] A H# K F4, KIS,
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Ingestion Time

PRI E], 0 e o A AE PR R AR 25 A HE N Flink 0d I AT 18] . FEVRIRMERT b, AN 3k AR A
BRI SRR B 0 2 A A 18], T I 8] A48 A Can i TR 5 1) 51 A Te) ke See NI )M A -t
()RR P ) 22 8] o T 30 DRSS T A P A PR T BR(FE VR AL 70 i — 1K), W IC s IAN [ B A 51
FH TR BT [ETE, BT DAPSRH T [R] FEC AR 2 Ll AL FR AN ] B8 &5 55 1 #RAF, (H B4R m] T A 45 2

S AFI AR B, BREC (R R P AN BE AL PR AT T Fr 1) SR BB IR R Bt , RO E RAEFAFHE Flink
RGUG A BRI AHFE PP AN F5 5 Wifel 2R /K Yo FE IR, SRR )AL BRAR AR AR S At 1), (HEA
H Bl [k 7 FE AN H 3l 7K ED AR B

SCFRITE] vs. A

AL PR N[5 2 30 5 4% A P AS AL 5 A B TR DR A 5 (14, 100 AP I T 2 ey i A B SR Bl 405 i O 1) 8K
FE . X PIAPI [A]4E Flink f() A B AR BEAT P ) SE PR T B R AN R o AR R, A0 BRI [A] EL A 5
ARER, T AR TR EBORR G A5 AL PRI TRJ I, JATIAS 21 F) A BE 25 2R (B AL PERL IR PP 1 A IR 2S)
FEANHRE ] . BOYFE Flink A3 F (a2 47 PRUE R, By DATC R Bodle S8 /0 Ik, A HIER AR I ] ] LASR
FRAE XA 2 HL T B LA 45

PRI, 8 5P W 2 2% o6 P A B ] S I T B, R AR A S U - S PR R 3 38 31— 28 ) R
i 2 AT — M B R B RAE RS . A BER e e ? WERAE A R e e F, Raef St
) AR AN R B AR, AT DU HI AL BRI TR o b PR 8] ) —4> WL F i e SE SR R G Rk & .
g, FHRSE — /NS A A 2 BRI A B, AT RE AR A A .

W B I A e

IS BRI XE ST 2R 8 e A ARSI T F g e A0 RS ) I (1 B A E - Ay 1) 2 1) 4 e i ] o BRI L
N, Flink DataStream & /5K F EventTime (MR o WU Z D A BRI 8], 84 75 24— TFah
VB I TR R

Scala:

Il SRAGTRBATIME

val env = StreamExecutionEnvironment.getExecutionEnvironment

I RERAETEFE GXBigE AHRALIERE)
env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)

Java:

Il REGRITIE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I RERBTEEE GXBRE AHRALIERIE)

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime);

7 : f& Flink 1.12 Z 77, Flink DataStream ZXiA4E F 692 & B BF ], A Flink 1.12 745, ZiAad i et
) 4P A £ 74 EventTime, B RFE L8R 7k k B A F 4R 4,

24 PR AT DA 50 Aty S TR I ) 4

Scala:

env.setStreamTimeCharacteristic(TimeCharacteristic.IngestionTime)

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

Java:

env.setStreamTimeCharacteristic(TimeCharacteristic.IngestionTime);
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env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

3.6.2 E4AFEFA7KED

SCRE SIS TR) FRIRAL B 28 5 2 — T VAR L S AR I () B RE R o 910, o0 S Ak (A 0] e 4T 7
FEHE P SRR AT 0 NG pP B, LR E AT RE N6 1 R RSO3 28 I 8] (B0 RE: PO P A IS TRV LR o 32
IR I [ KED” RALERK o

7E Flink H & S0 B (B30 J2 (B2 /K ED (watermarks) , /KE2 —FAEsR BB M F4E, &R R
G EIS TREERE (1 —F 7 3o AKENR BRI — &8 2, AT I A1 to ZKED (675 WIS AR a) e 3
IBAZE IS 1] € X ERE I R ¢ <=t CRIPA (808 5 8055 TR BRI ) IR SRRz A T 2 1
JLHR

IKED

nn5an
\

S {HAdA) =

I TA] ¢ K ENARIC T Bt i — M, JEWT S IR MR AR [R] ¢ Z 8T D e . N T HUTRT
FRI (] U SEAFAL R, Flink 75 Z2R0TE 5 68> SR O OIS (8], 2346 5 20 5K BT, KETEZ &
GREE AR TE] (AR B o 7K B i e 3 T A TR R I P i

TEERTHA GERED B EER ORI S KT RN, SRR
U CREXS T EATRIRS AR, TR /KED Rt i 8 AR .

Stream (in order)

| 1
[21]] [18][17][15] [1a][11] [o] o | [o]f7] M
wi2a) w(11)

/ Event

Watermark

Event timestamp

X T TR KB BREE, WT R, Hh ARG EA T R .

Stream (out of order)

| I
21] [19]! [20][17] [22]12 14|112] | 9 15| [u
w(i7) wi11)

/’. Event

Watermark

Event timestamp

R, HERAERHRCE] w(l1)IZ 2K ENIY, T DOAJY I BN T B0EE T 11 il C 220k, shr ]
P A TS [RIRE, 4308 w(17)IX 4K BN, AT BLA NI R8N T55 1 17 i8R C a2k, Jhi AT
PAfis A i 5
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FTUAE K VIR TRI Rk RS (Y, I TRIERCA t AR BN RS A Ja S0 SR I TR KT to
R, KEE R R, AR IR R AT, ARSI B BT P AN 2 A RiE . 2
IKENENEIS AT (B I, B5EARF T DR Py 3 i 1] i 38 21 7K AR A

FEAT U KK ER

TK IR AE YR o8 B b BB FEAE YR R B e AR R o U BR B R AT TR S5 A R AT AR KD
XK ENE SC TR E FFAT IR AL 1R S ) 1)

MK ERA RN, EAISHA R TR ENRIERHRIERT () &b 24— RAE
FEHEREE IR R, EONE B JE AR AR R A — A B K i K ED

TEER T FEAENREMEIATR B RS RB, ASIRAERT (1) BRER SRk E f7R 41 -

Event
Watermark [id|timestamp]
48 \ 29 1 e 14
Source 2 : map ; window
135 a B|31 Al30
o ) 1l : (1) (1)
w(33)
1
Event Time
W(17) at input streams
e30) 29
17 i r 14
Source " map . ’ indow
Hi20 Gl18 i |Flz0
uce (o ((ma s, (5
W(17)

Event Time
at the operator

3.6.3 JKENSREE

Flink $24t 1 F T ACBE A4 1 R) o 1) ()R AT K BN API

2 R KBNS REG 2

9 7 A PR AR TE], Flink ViR 7 /5 225008 F AR I (A8, X RAE T R ST R A R o e A
AR (AR . X E K B I F TimestampAssigner M T 25 H ) AN 7 BL s 1) /A& U (8] 8RR SE B

TR 8K 23 BC 5 AE oK BN DA oG, AR /K B2 35 IR R G0 F A TRl B i — o =0 ] Ld I R
WatermarkGenerator SRAC & 7K El,

TimestampAssigner 1 WatermarkGenerator JER | —/NM/KEDSERG, B0 ST WHRTAE IR H AR K B
Flink API 75 % —[A] WAL 7 TimestampAssigner I WatermarkGenerator [f] WatermarkStrategy . ¥ % ¥
1M ER 1] LAVE A WatermarkStrategy b HIFHAS 7R, (HH 7t n] DA/E TR R R & H OISR .

SE#4 1Y) WatermarkStrategy #5211 € W1 F -

public interface WatermarkStrategy<T>

extends TimestampAssignerSupplier<T>,
WatermarkGeneratorSupplier<T>{
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[
* Instantiates a {@link TimestampAssigner} for assigning timestamps according to this strategy.
*/

@Override

TimestampAssigner<T> create TimestampAssigner(TimestampAssignerSupplier.Context context);

/**
* Instantiates a WatermarkGenerator that generates watermarks according to this strategy.
*/
@Override
WatermarkGenerator<T> createWatermarkGenerator(WatermarkGeneratorSupplier.Context context);
}
HEASHOEI XA O, T2 H WatermarkStrategy I i EF 2455 B 77 12ORSZIUA I /KBTS 1,
B ¥ H & X TimestampAssigner 5 WatermarkGenerator 40 7E— 2. U1, EEfd A 5707 /K Ef Al
lambda bR/ g N (ARG 2%, 7T DA T 4 AR

Scala:
WatermarkStrategy
.forBoundedOutOfOrderness[(Long, String)](Duration.ofSeconds(20))
.withTimestampAssigner(new SerializableTimestampAssigner[(Long, String)] {
override def extractTimestamp(element: (Long, String), recordTimestamp: Long): Long = element._1

)

Java:

WatermarkStrategy
.<Tuple2<Long, String>>forBoundedOutOfOrderness(Duration.ofSeconds(20))
.withTimestampAssigner((event, timestamp) -> event.f0);

TimestampAssigner »& —Mi] LI R %, BN FAEP IR B 48%E — 1 TimestampAssigner #& FJ i
1, ERZEEO T, SEhr EIRATHARESE 2 —> TimestampAssigner. U1, {4 Kafka 5§ Kinesis
i, FATS B Kafka/Kinesis 1E3% HH RG] TH B .

T B B K PP AR 2 Al Java £670(1970-01- 01 00:00:00) VA & &9 47 £ ,

18 FA 7K B S &

£ Flink 5 FHRE Feet A 945t 77 7] LA S Watermark Strategy :
Q D HEER A

Q 2 EFERELEEH.

Mk AL, KON SR VISR G T K B (1) 43 /43 X/ 43 BB AR o J5E T DLAE B
YU KT L BRERKED, P57 AR A B AR K ERE S UE R . B3R YR 48 % WatermarkStrategy 1 7 &K Wb

U — AR A .
BB AR (AT HAE f5 W & WatermarkStrategy ) N.1% R 7E AN A8 ELIERAEYR 15 B SRmS 15 il N F
H.

1) B ]

XA AR R BRI A B Q2N TSR 8], A8 AC P A 18] 90 I EL R S O Hh fg S ]
I T RRED AT PR i B vl DL LR i B B ga e N B oo R, e T DUR HIKED, BRI A
SN [ B FEFE T o
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E 1 ARIAFT BAEICRE, R G F AR,
E2: W RAE R T BE, W F R RREGETH R BA K,
B ) AR U ) 6 2R 0 BO IS TR, AU 4 258 FH SourceContext F ) collectWithTimestamp(+++)
Tiike BARUKED, VR AU emitWatermark(Watermark ) 26 %7 .
TR AN ARR A 0D AUR S Y5 70 C I TR AN = AR 7K BT 451
Scala ffit .
override def run(ctx: SourceContext[MyType]): Unit = {
while (/* condition */) {
val next: MyType = getNext()
ctx.collectWithTimestamp(next, next.eventTimestamp)

if (next.nasWatermarkTime) {
ctx.emitWatermark(new Watermark(next.getWatermarkTime))
}
}
}
Java fh5
@~Override
public void run(SourceContext<MyType> ctx) throws Exception {
while (/* condition */) {
MyType next = getNext();
ctx.collectWithTimestamp(next, next.getEventTimestamp());

if (next.hasWatermarkTime()) {
ctx.emitWatermark(new Watermark(next.getWatermarkTime()));

}

2) fEARVRIAE 2 J5

R[] K 20 O 7 R BN 3 AR Rl — A i A 6 TR G 2 AR BT B i . i R s s s o & R
AT () BRAN /B B, TR (18K 7 e 2% K 78 55 e AT o

i 0] 8K o) BeAR e g R B PR VR 2 SR SL B FR B . Bl dn,  — N LA AR 3R S e A AT I AT
(MapFunction)# i 1% (FilterFunction), 45 F /> FCl A1k fEARAENL N, 87 ZAE FAFR R 5 —A
e (1 ngE — AN LRAED 2 B fE e i (R B A U AR 7

E: AR A —AEHRF O, B4E A Kafka 15 R RAE L 69 R T, Flink A3/ R(3GEH 3 £) 3R 2 —A
B 1) K o e /K P A

Scala {Chg

val env = StreamExecutionEnvironment.getExecutionEnvironment

val stream: DataStream[MyEvent] = env.readFile(
myFormat,
myFilePath,
FileProcessingMode.PROCESS_CONTINUOUSLY,
100,
FilePathFilter.createDefaultFilter())

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com *-169- -

val withTimestampsAndWatermarks: DataStream[MyEvent] = stream
filter( _.severity == WARNING )
.assignTimestampsAndWatermarks(<<watermark strategy>>)

withTimestampsAndWatermarks
.keyBy( _.getGroup )
.window(TumblingEventTimeWindows.of(Time.seconds(10)))
.reduce( (a, b) => a.add(b) )
.addSink(...)

Java ’T’hﬁ%

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<MyEvent> stream = env.readFile(
myFormat,
myFilePath,
FileProcessingMode.PROCESS_CONTINUOUSLY,
100,
FilePathFilter.createDefaultFilter(),
typelnfo);

DataStream<MyEvent> withTimestampsAndWatermarks = stream
filter( event -> event.severity() == WARNING )
.assignTimestampsAndWatermarks(<watermark strategy>);

withTimestampsAndWatermarks
.keyBy( (event) -> event.getGroup() )
.window(TumblingEventTimeWindows.of(Time.seconds(10)))
.reduce( (a, b) -> a.add(b) )
.addSink(...);

LK Ah 75 3048 WatermarkStrategy SREC— ML, A2 ple— AN A7 I TR BK ) T8 SR AUK EDRHT . 4
RIF AR L2 I 1R B/ Bl B, B 8 e o R 7 i e AT

3.6.4 LIBZTIREIEIR

W — AN split /partitions/shards 78— B I 8] N A4 H4F, X SK%E WatermarkGenerator A4
ZHAHEAT G SRAE K BN il . AT Z A TN BT N . X —AN A, BROAFRe KA
— LG XA IRIE AT A AERXFIE IS, KEEROREE, NS RAE NG AN E 8 47 K BD B d5e/ME T
AR

B PR IX AN W) @, A] DA f#E H WatermarkStrategy K K I 7S P R 2 IE K BN br 1] A idle .
WatermarkStrategy JytHfit 7 — AN J7 AL 7%

Scala fXH5:

WatermarkStrategy

.forBoundedOutOfOrderness[(Long, String)](Duration.ofSeconds(20))
.withldleness(Duration.ofMinutes(1))

Java ’T’hﬁ% :
WatermarkStrategy
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.<Tuple2<Long, String>>forBoundedOutOfOrderness(Duration.ofSeconds(20))
.withldleness(Duration.ofMinutes(1));

WatermarkStrategy.withldleness() /7 ¥ S0 Vi FH 7 AEFC B (I TE] 3 CRIGEBISS IFIR] D 30 10 K BIA B
—MNRPRIC NN o XFELERE T R AT SR KT IR . 2 CH K ENAE BT A0 21T i
(RIS, IX AN KR I B S BOIR A

3.6.5 fREKENE R 25
7t WatermarkStrategy 11, TimestampAssigner »& — /ML BREL, & NFAFPHEICF B, BRILFRAT

ANFHEL ZHIF . /2% S5 WatermarkGenerator F5 6l 4% —LL, B DLFE T RFATT 32 TR s2 e .
WatermarkGenerator 2 1 [ &= BT R .
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[o*
* The {@code WatermarkGenerator} generates watermarks either based on events or
* periodically (in a fixed interval).
* <p><b>Note:</b> This WatermarkGenerator subsumes the previous distinction between the
* {@code AssignerWithPunctuatedWatermarks} and the {@code AssignerWithPeriodicWatermarks}.
*/

@Public

public interface WatermarkGenerator<T> {

/**

* Called for every event, allows the watermark generator to examine and remember the
* event timestamps, or to emit a watermark based on the event itself.
*/

void onEvent(T event, long eventTimestamp, WatermarkOutput output);

/**

* Called periodically, and might emit a new watermark, or not.
* <p>The interval in which this method is called and Watermarks are generated
* depends on {@link ExecutionConfig#getAutoWatermarkinterval()}.
*/
void onPeriodicEmit(WatermarkOutput output);
}
BFAARERIKEIA R 775 periodic (J& AL Al punctuated(br 2. 7).

O AR E IS onEventOM &AL NI H4T, SRS EHELLA A onPeriodicEmit()i & Hi 7K El
Q  FRAAERE A E onEvent() P US4, FREERFL 5T K ENE B EFR b IC HAEBbR . e
FRIXeHEMS L —, TaanRl Rk H/KEL . 8, bR A4S E A2 M onPeriodicEmit() & Hi 7K ElT.

%5 Periodic WatermarkGenerator

JEL AV A ras L S A O SR It A BSOK BN (T RERIR T 0 3, B AR Sk T A B (] o A2

K BN TR [E] % (4 n Z2FP ) & 38 1d ExecutionConfig.setAutoWatermarkInterval(--+) & X ¥, ERIA2

200ms. B4, JEIER R 3Ok % B R I

Il g 3 #4aEp—NKED
env.getConfig().setAutoWatermarklinterval(3000);

RS 2 A e#S 1 onPeriodicEmit() /775, WS [B]F) 7K EREZS HKF R —AN/KER, W&k H—
ASHTIKED
X B IRATRE R T FAE F R K BN AR % 5 T B K BD AR R 2% on ) . E B, Flink B3 T

BoundedOutOfOrdernessWatermarks, 1% /& —4~5 il iz i BoundedOutOfOrdernessGenerator I {F 25 4LL

FRI7K ENAE s o

Scala ffit:
/**
*OXANERERERIKED, BIETRRINFEL, BERRE—EEE L.
* EOREE tNSHTERSSENEE t R TRZE n EWEL.
*/
class BoundedOutOfOrdernessGenerator extends WatermarkGenerator[MyEvent] {
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val maxOutOfOrderness = 3500L /I 3.5 seconds
var currentMaxTimestamp: Long = _

override def onEvent(element: MyEvent, eventTimestamp: Long, output: WatermarkOutput): Unit = {
currentMaxTimestamp = max(eventTimestamp, currentMaxTimestamp)

override def onPeriodicEmit(output: WatermarkOutput): Unit = {
I BIKENZE A E R mE E#E AT F AR (out-of-orderness bound)
output.emitWatermark(new Watermark(currentMaxTimestamp - maxOutOfOrderness - 1));

/**
* XA B ESE R RUK ENEE b IR R (8] IR — R = .
ERETREESALEIREZRE Flink.
*/
class TimeLagWatermarkGenerator extends WatermarkGenerator[MyEvent] {

val maxTimeLag = 5000L /I'5 seconds

override def onEvent(element: MyEvent, eventTimestamp: Long, output: WatermarkOutput): Unit = {
Il NEEMEAERE, EARAMNELIERE

override def onPeriodicEmit(output: WatermarkOutput): Unit = {
output.emitWatermark(new Watermark(System.currentTimeMillis() - maxTimeLag));

}
Java fCH5:

/**
*OXANERSRERKED, BgETRRB—ENINFRL, BEREE—EREE L.
* EOREE t ST ERSSENEE t R TRZE n EWENL.
*/
public class BoundedOutOfOrdernessGenerator implements WatermarkGenerator<MyEvent> {

private final long maxOutOfOrderness = 3500; // 3.5 seconds
private long currentMaxTimestamp;

@~Override
public void onEvent(MyEvent event, long eventTimestamp, WatermarkOutput output) {
currentMaxTimestamp = Math.max(currentMaxTimestamp, eventTimestamp);

@~Override
public void onPeriodicEmit(WatermarkOutput output) {
Il BIKENZE A E R mET E#ERETF AR (out-of-orderness bound)
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output.emitWatermark(new Watermark(currentMaxTimestamp - maxOutOfOrderness - 1));

/**
* XA AR A ROK ENEE L IR B R —E H = .
ERETEESFLEIREZRE Flink.
*/
public class TimeLagWatermarkGenerator implements WatermarkGenerator<MyEvent> {

private final long maxTimelLag = 5000; /I'5 seconds

@~Override
public void onEvent(MyEvent event, long eventTimestamp, WatermarkOutput output) {

Il FEZEMEAER, EARRMNAELERE

@~Override
public void onPeriodicEmit(WatermarkOutput output) {
output.emitWatermark(new Watermark(System.currentTimeMillis() - maxTimeLag));

%% 5 Punctuated WatermarkGenerator

bR K ENAE R 28K S AR, IR 2045 7 K R B R R e = R /K ED . T AR RS SE B —
MRS, BN ER A E A AR R S K ED
Scala AL

class PunctuatedAssigner extends WatermarkGenerator[MyEvent] {

override def onEvent(element: MyEvent, eventTimestamp: Long): Unit = {
if (event.hasWatermarkMarker()) {
output.emitWatermark(new Watermark(event.getWatermarkTimestamp()))

override def onPeriodicEmit(): Unit = {
I TEEMEER, BARNEX EENEF4MERE

}
Java fCh5:

public class PunctuatedAssigner implements WatermarkGenerator<MyEvent> {

@Override
public void onEvent(MyEvent event, long eventTimestamp, WatermarkOutput output) {
if (event.hasWatermarkMarker()) {
output.emitWatermark(new Watermark(event.getWatermarkTimestamp()));
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}

@~Override
public void onPeriodicEmit(WatermarkOutput output) {

I TEREMEER, BARNESX LENEF4MERE
}

}

XANTHER R T, FERAWADIT

Q onEvent : FANICRAZIHHIEATrE, WRBAVERBEE D e R LK —AIKEL, IR 5 R 2
TR, HURE LG output KRILEEKED), FATAT LLSRHLX AN T7 .

Q  onPeriodicEmit : QIR E#h# LLBOR IS i, BATEEF AR AL R — D KENIRE, /et Be
BT LLX B8 A — A J B AR K B R O v . IR A KB R A R R TR DL XA R
env.getConfig().setAutoWatermarkInterval(5000L);

Er BENRRGFS L ARKGPRATRG, 2, B THENKPAARI L THG—LTH, T %

89 K Ep & AR BE o

JKENSREE AN Kafka EH R

4§ F Apache Kafka 1E %45 , B4~ Kafka 73 X 0] GEA7 AN i S0 S0 TR0 RSS2 (e ik [ 38
WA R o AR, HEAKE Kafka KN, 2070 XA GGG, ZXERRE 2 X%
PEIRIR R 73 X B X Kafka BV 9% 3 %5 s[5 B TAE 720 S

TEIXFRFHL T, AT LA# A Flink [ Kafka-partition-aware 7KEJZE il {8 H1Z45 M, AT PATE Kafka 78 2%
F NI RS Kafka 73 XK ED, 293X (per-partition) FIZKEN & I 1077 5 IR shuffle #1 4 Ff /K EP
(75 AR A .

B, B A I ) R A% B Kafka 0 X"k TREE T84 A58 T 3 I 1) 8 K B AR i s 28 iR 23 X

(per-partition) FRI7K ERE45 21 58 35 [P K B o VS, AR ¥ A 14 TimestampAssigner, Ml /&

fif /] Kafka 123 5 HOOI (8K

Scala fXH5:

val kafkaSource = new FlinkKafkaConsumer[MyType]("myTopic", schema, props)

kafkaSource.assignTimestampsAndWatermarks(
WatermarkStrategy.forBoundedOutOfOrderness(Duration.ofSeconds(20)))

val stream: DataStream[MyType] = env.addSource(kafkaSource)

Java ’T’hﬁ%

FlinkKafkaConsumer<MyType> kafkaSource = new FlinkKafkaConsumer<>("myTopic", schema, props);

kafkaSource.assignTimestampsAndWatermarks(
WatermarkStrategy.forBoundedOutOfOrderness(Duration.ofSeconds(20)));

DataStream<MyType> stream = env.addSource(kafkaSource);
TR T e ] per-Kafka-partition FIZKEDAE R, PLAAEXFIGHLT ) 7K BN Ui i i £ i A%
.
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53]

= 29 14
|:> collica @ map \?73\ @ 29 Window

88

'\

W(3)

LSS‘ 14
Watermark fued
Generation W(I-f)
/ 29
Sourci7 (H194) map 3 ﬁ ['7“ window14
) i Ry o s = 12

HTY GZHER) e abEKEep?

VER— RN, SR8 58 (7K BN A% R 3R i 2 1 75 58 A A0 B . 14T, WindowOperator 44 B
Jert B NAZA kR P ETE & O, I H R A AR R K B ik ) BT 2 S S KBNS B A 2 Rk B R
Wigo HRA)TEUL, T /K ER R H I P A B BT 70 3R #OR AR /K B BT R Hhe

[F)FE AL 438 F T TwolnputStreamOperator. R8T, FEIX TR LT o0 ST 24917 K ER# e SO H
WA N OB NE . Z AT N B 40 H OnelnputStreamOperator#processWatermark
twinputstreamoperator#processWatermark 1 I twinputstreamoperator #processWatermark2 75 7% 1S E Mo

TEFEEE [a] A A FR I (B 50 R, 75 B8 e i TR AR, AK Bt = A2 k. 15 E R T RS A B .
Scala fhg:

val env = StreamExecutionEnvironment.getExecutionEnvironment

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime)
/=

env.setStreamTimeCharacteristic(TimeCharacteristic.IngestionTime)
Java {855

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

env.setStreamTimeCharacteristic(TimeCharacteristic.ProcessingTime);
Il 8%

env.setStreamTimeCharacteristic(TimeCharacteristic.IngestionTime);

E.3 F ) AssignerWithPeriodicWatermarks F1 Assigner WithPunctuatedWatermarks

15| N WatermarkStrategy. TimestampAssigner I WatermarkGenerator ¥4 §ij 1 % 2 B, Flink 1
]2 AssignerWithPeriodicWatermarks £ AssignerWithPunctuatedWatermarks. 1398 o] LA7E API H1 5 3| '&
11, EEVERDE D, B et 7 B0 56 U B, R4 — 1 AE UK BN periodic 1
punctuated #£7{,

3.6.6 MEIKENERKET

B E—5 R A&, Flink #2485 7%, REREF RoEAATE SR BT & B AT E S RI7KED .
BRI, B DLE T S2 WatermarkGenerator $22 1 RS2 .
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N T PRI RAE S5 B g AE LAE, Flink PfHr 17— LS 955G SR A () BRI AR 25 -
QS I A ] R
Q  [EE IR I

AR 3 Y8 P ) R

JE SO K B A RS 3 T BR8] 0 4 58 VR 55 BT B I TR A% T R BRI Ol o AERXAPE L T, 24
HIT IR [A) RS 2 T AR 97K BT, BR AN 2 BB L g i ] K

HERE, RASDITER IS H I A B B8 A4 A 2. filn, anRAE— MR ERRE T,
—> Kafka 73 X4 — AT Bedha U5 S0 5 B0, A FEREAS Kafka 73 [X o R 7 S0 [ BOHRRSL T B T o Flink
HI7K ENE FEHLHPEE FR ATV % shuffle. union. connect B¢ merge B 2E B IE AR 7K Ells

Scala ffit .

WatermarkStrategy.forMonotonousTimestamps()

Java ’Ttﬁ%

WatermarkStrategy.forMonotonousTimestamps();

IR T B ANELFE B A TS A SLFF B 2, XA O T RER X AN TTE N B
R 326 398 NF [ B P A7 190 61 2 7K B SRS o

IEd] 52 38 21 Bt (8]

JEL 7K B A B R 5r3 — 81 247K BT J5 13 o 7 280 e DR (A1 I 1) e T R 1 [ o 0 Py ek
[ o X DL IER A AE UL T PT R B 1 B KB IR R TG BRIz Bt BN, HEE M-S TR E E X
PR, X8 5T R A IS AR o AR AE — A B GE B R TR B A o X T I EE 1 B, Flink 12 Bt T
BoundedOutOfOrdernessWatermarksGenerator , ‘&4 maxOutOfOrderness 1 NS . X NS 42—
Duration 8% [ 8] ()RS, A0 2 FA T AT RABESZ (1 e K IR A SR ) 1), o mfl 2 24 TH L4 0 o D R e 28 45 R
B, —ANJCRIEM ZIE 2 H Fo VR 2B IR BB KRS (8] . IR 3| lateness XM T t-t w 25, Hi ¢ RITRMI(F
A TR TR, ¢ w2 AT — AN /K BRI RS (a1 8K, W8 lateness > 0, MZIo &MU KM, BRIABHT,
FETH SR HN N T 11 B4R b 455 SR 2%

Blan, FATSEI—ANGEIR 104D ARG 52 (IR AKED, AT UL .

Scala f465:

WatermarkStrategy.[T]forBoundedOutOfOrderness(Duration.ofSeconds(10))

Java f8hi%:

WatermarkStrategy.<T>forBoundedOutOfOrderness(Duration.ofSeconds(10));

T SR FRATT A PR ) i Jt P T BB R B IR, S A forBoundedOutOfOrderness, X ANT71%A
CSRALF B L BT K BN SR, (H 7] L & HARL R R A B FR

3.6.7 4SyECETIE) & FnsKEN R4l

A IS AN T A5 A B AR AR A B I ) S A 40 O B TR R K B

[R5 (Scala SEHLD o EH i A 1 544 2 TC A T) RN 7K B

WHIE AN P RIIT .

1. £ IntelliJ IDEA €% — Flink 5T H, {#H flink-quickstart-scala 1 H #%4% . (Flink 5 H 1] &
o, BEZN 227
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2. WEMWM. 7£ pom.xml AN NG CHRIEITE SR G 1E, X MK HahRm, s
CIEY DN

Scala Maven {4 :

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

3. GRS R AR

package com.xueai8.scala.ch03

import org.apache.flink.api.common.eventtime.WatermarkStrategy
import org.apache.flink.streaming.api.scala._

/**

* ThiE: AEEERDRIE S ECHTE BF1KED

/*

A B 7K ENAE R R

ATHEFL, flink 27T —LRNERIKENER G EBRBAIER.
*/

object AssignerDemo2 {

Il case 2, FTRMITEHIEAT
case class Messagelnfo(hostname: String, status: String)

/I main 733%
def main(args: Array[String]) {
Il B ERBATIME
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il BHERIR

val stream = env.fromElements(
Messagelnfo("host1", "1234"),
Messagelnfo("host2", "2234"),
Messagelnfo("host3", "1234")

)

I A AEIERE AR a8, AR UL RN N i i i (R B Ak BN
Il AEERPTTRSEA B, HERRIC e REHRTE TR
val withTimestampsAndWatermarks = stream.assignTimestampsAndWatermarks(
WatermarkStrategy.forMonotonousTimestamps[Messagelnfo]()
.withTimestampAssigner((Messagelnfo, ts) => System.currentTimeMillis())
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)

Il BEREMEEES &

withTimestampsAndWatermarks.print

Il 4T
env.execute("Flink Watermark Strategy ")

[R=B1] (Java SEBL B it o (1 20 23 Ho i [a) B A K ED
THIZ LU PR AT .

1. 7E IntelliJ IDEA H@lJ% —> Flink T H, {#H flink-quickstart-java I H 1)

WS 2279

2. BB . 7F pom.xml S I0UTT AR :

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_2.12</artifactld>
<version>1.13.2</version>
<scope>provided</scope>

</dependency>

3. GRS . ARSI

package com.xueai8.java.ch03;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
* Ihdg: ARIRR RIS ECETEEFIKED
*/

public class AssignerDemo {

public static class Messagelnfo {
public String hostname;
public String status;

public Messagelnfo() {
}

public Messagelnfo(String hostname, String status){
this.hostname = hosthame;
this.status = status;

(Flink I H 61 23
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@Override
public String toString() {
return "Messagelnfo{" +
"hostname="" + hostname + "\"" +
" status=" + status + '\" +

Y

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il AR R FHAT

env.execute("Flink Watermark Strategy");

}
4. BURRMN AP, ST

package com.xueai8.java.ch03;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;
import org.apache.flink.streaming.api.datastream.DataStream;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
* ThiE: AEEERTDRE S ECRT B BF1KED
*/

public class AssignerDemo {

public static class Messagelnfo {
public String hostname;
public String status;

public Messagelnfo() {
}

public Messagelnfo(String hostname, String status){
this.hostname = hostname;
this.status = status;

@~Override
public String toString() {
return "Messagelnfo{" +
"hostname="' + hostname + '\" +
" status="' + status + '\" +

T
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public static void main(String[] args) throws Exception {
Il WERBATIME

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I TREHER

DataStream<Messagelnfo> stream = env.fromElements(
new Messagelnfo("host1","1234"),
new Messagelnfo("host2","2234"),
new Messagelnfo("host3","1234")

);

I BRI R BT E8, BT AR e 75 AR A0 B2 3848 fin B () B An sk ED
DataStream<Messagelnfo> withTimestampsAndWatermarks = stream
.assignTimestampsAndWatermarks(WatermarkStrategy
.<Messagelnfo>forMonotonousTimestamps()
.withTimestampAssigner((Messagelnfo, ts) -> System.currentTimeMillis())

)

Il BEEREHBESE
withTimestampsAndWatermarks.print();

Il R RIEFAT

env.execute("Flink Watermark Strategy");

XA RIS 4.2.4 5589 € XAEH R A5 BRI, 15 5E 58 5B 1758 5 I A] timestamp 7 Bl
EAER ], SEEL—ANEIR 10 #2112 R IR 7KE]
LR B1] S2—ANEIR 10 F2I1) [ e REIRZK B o
Scala fXH5:

package com.xueai8.scala.ch03
import java.time.Duration

import com.xueai8.java.ch03.entity. Transaction

import com.xueai8.java.ch03.source.MyTransactionSource

import org.apache.flink.api.common.eventtime.{Serializable TimestampAssigner, WatermarkStrategy}
import org.apache.flink.streaming.api.scala._

/**
* ThEE: RIERAREXSHIERTPHEHHECATEIZFI/KED
* {5 B E X/ TransactionSource ##25
*/

object AssignerDemo2 {

def main(args: Array[String]) {
Il B ERPITIE

val env = StreamExecutionEnvironment.getExecutionEnvironment
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I REBEXBIER. S false 15E IR REIER

val stream = env.addSource(new MyTransactionSource(false)).name("transactions")

I B SRR BT EEL, BT AR 7 AR iS5 (4R Bt (e) B Anak BN
I+ ERERRNEREY
val withTimestampsAndWatermarks = stream.assignTimestampsAndWatermarks(
WatermarkStrategy.forBoundedOutOfOrderness[Transaction](Duration.ofMillis(2000))
.withTimestampAssigner(new Serializable TimestampAssigner[Transaction]() {
Il H#BR3Z 5 =4 ) timestamp 7R 9 B 1B E] B
override def extractTimestamp(t: Transaction, ts: Long): Long = {
t.timestamp
}
1
)

Il BEREMEEES &

stream.print

Il 4T
env.execute("Flink Watermark Strategy")
}
}
Java ’T’tﬁ%

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity. Transaction;

import com.xueai8.java.ch03.source.MyTransactionSource;

import org.apache.flink.api.common.eventtime.SerializableTimestampAssigner;
import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.time.Duration;

/**
* IheE: AERFXSEIERFHEG S ECREBFKED
* {5/ B E X H TransactionSource #1EiR
*/

public class AssignerDemo2 {

public static void main(String[] args) throws Exception {
Il BERBATIMNE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il REBEXHIER. &% false 15 E 8 B2 REEIR
DataStream<Transaction> stream =
env.addSource(new MyTransactionSource(false)).name("transactions");

/I B AEIMEHRR AR B, BT LAR It 75 3780 2 Va1 An Bt a) & ANk ED
I* ERERMERAE
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DataStream<Transaction> withTimestampsAndWatermarks =
stream.assignTimestampsAndWatermarks(
WatermarkStrategy.<Transaction>forBoundedOutOfOrderness(Duration.ofSeconds(10))
.withTimestampAssigner(new Serializable TimestampAssigner<Transaction>() {
@Override
public long extractTimestamp(Transaction transaction, long ts) {
return transaction.timestamp;

D
)/
Il B FERERERH (Lambda Fi#)
DataStream<Transaction> withTimestampsAndWatermarks =
stream.assignTimestampsAndWatermarks(
WatermarkStrategy.<Transaction>forBoundedOutOfOrderness(Duration.ofSeconds(10))
.withTimestampAssigner((transaction, ts) -> transaction.timestamp)

)i

Il BEEREHBESE
withTimestampsAndWatermarks.print();

Il R RIEFAT

env.execute("Flink Watermark Strategy");

XA TR EA 4.2.4 T B € SUE R HEFER, AR IR T 2 B SR TR RN A K E .
Lm0 1 A5 B 5 S R 28 5 2 AR K BN . (Java SEHL)

package com.xueai8.java.ch03.source;

import com.xueai8.java.ch03.entity. Transaction;
import org.apache.flink.streaming.api.functions.source.RichSourceFunction;
import org.apache.flink.streaming.api.watermark.Watermark;

import java.sqgl.Timestamp;
import java.util.Arrays;
import java.util.List;

/**
* Created by www.xueai8.com

*

* BENXHIEIR, 4 7#%B SourceFunction
* B AT E# ANk ED R H R
*/
public class MyTransactionSource2 extends RichSourceFunction<Transaction> {
private static final long serialVersionUID = 1L;

private static final Timestamp INITIAL_TIMESTAMP = Timestamp.valueOf("2020-01-01 00:00:00");
private static final long SIX_MINUTES = 6 * 60 * 1000;
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private final boolean bounded;

private int index = 0;
private long timestamp;

Il FREZE, RNERREIET SR B

Il ZBIERHES|
Il 32 5 & HORTE) &

private volatile boolean isRunning = true;
private List<Transaction> data = null;

public MyTransactionSource2(boolean bounded){

this.bounded = bounded;

this.timestamp = INITIAL_TIMESTAMP.getTime();

Il BREFHINERFXZEIE, EXRPRETHBEERRS (40 Kafka)

data = Arrays.asList(
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction

=8 =0 =0 0 00— O 0 0 O

1, 0L, 188.23),
2, 0L, 374.79),
3, 0L, 112.15),
4,0L, 478.75),
5, 0L, 208.85),
1, 0L, 379.64),
2, 0L, 351.44)
3, 0L, 320.75),
4, 0L, 259.42),
5, 0L, 273.44),
1, 0L, 267.25),
2, 0L, 397.15),
3, 0L, 0.219),
4,0L, 231.94),
5, 0L, 384.73),
)
)

1, 0L, 419.62),
2, 0L, 412.91),
3, 0L, 0.77),
4, 0L, 22.10),
5, 0L, 377.54),
1, 0L, 375.44),
2, 0L, 230.18),
3, 0L, 0.80),
4, 0L, 350.89),
5, 0L, 127.55),
1, 0L, 483.91),
2, 0L, 228.22),
3, 0L, 871.15),
4, 0L, 64.19),
5, 0L, 79.43),
1, 0L, 56.12),
2, 0L, 256.48),
3, 0L, 148.16),
4, 0L, 199.95),
5, 0L, 252.37),
1, 0L, 274.73),
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new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
new Transaction

new Transaction
new Transaction
new Transaction
new Transaction
new Transaction
)
}
@~Override

0 =0 4 0

2, 0L, 473.54),
3, 0L, 119.92),
4, 0L, 323.59),
5, 0L, 353.16),
1, 0L, 211.90),
2, 0L, 280.93),
3, 0L, 347.89),
4, 0L, 459.86),
5, 0L, 82.31),

1, 0L, 373.26),
2, 0L, 479.83),
3, 0L, 454.25),
4, 0L, 83.64),

5, 0L, 292.44)

public void run(SourceContext<Transaction> sourceContext) throws Exception {
while(this.isRunning && this.hasNext()) {

Transaction transaction = this.next();

sourceContext.collectWithTimestamp(transaction,transaction.timestamp);
Il sourceContext.collect(transaction);
sourceContext.emitWatermark(new Watermark(transaction.timestamp + 20000)); // %& H7KEN

@~Override
public void cancel() {
this.isRunning = false;

private boolean hasNext() {
Il INRITH AR

if (index < data.size()) {
return true;

}
Il AR 2R TE A HIE

else if(bounded){
return false;

}

Il AR ZRTERREIE,

else {
index = 0;
return true;

}

MSLABER

M ET—NR5HE, Z5HHEHERE 6 53

Il A1)

Kol
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private Transaction next() {
try {
Thread.sleep(500);
} catch (InterruptedException e) {
throw new RuntimeException(e);
}
Transaction transaction = data.get(index++);
transaction.timestamp = timestamp;
timestamp += SIX_MINUTES; Il 3Z Z Bt [Elfm7s 53 $h
return transaction;

}
W e g
package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity. Transaction;

import com.xueai8.java.ch03.source.MyTransactionSource;

import com.xueai8.java.ch03.source.MyTransactionSource2;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.time.Duration;

/**
* Ihie: AGRARZZBIERPRIEH 7 ECRTEEFIKED
* £ B E R E1#F17K ENAY MyTransactionSource2 ##EiR
*/

public class AssignerDemo3 {

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

Il % EBEXHIEIE. S8 false I5ESIENEREIER
DataStream<Transaction> stream =
env.addSource(new MyTransactionSource2(false)).name("transactions");

Il BERMEEES &

stream.print();

Il B RFEFFAT
env.execute("Flink Watermark Strategy");
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3.7 & HEAE

FEHATHRACEERS, R AR, FAVEERRAA R TEOREG M. Biln a2 LT
Q BTN (pv) KA

Q SRR

Q WAL R IR

Q RPN RSN, AR 10 08 TR R

BAR, EPIERLERE, BATHELHITTRH, MARAENRITR. FiL, @ @R DRIRELE
Hyaii ERIR A (count. sum FR)AVER, B0 “id 2k 5 B RITHE” B0 “HJn 100D TTERILEA T
Kbk, FEACERRI, W AR XM REEEARE N ERERES, MARENR. Flink RAIESEAE
P& 1 S

3.7.1 E#R Flink & O#L2

& H(window) & A FEIC IR IR HIAZ O, A H & DR S ME R R S - & S 0 2N E RN,
FATAT AR IX R A BT S . & AT DO TR Eh (B, B30 FP), R DL B SK A 1 (51
i, & 100 NIEK).

Time windaws .
wernt

A A A, A A
i RS Al T Rl b
i
i
i

= : - = | ! ) - e
W g v v Event stream

Count(3) Windows

T F 2, WA DRI DR e R AT 0 4L, e ESAT I R R . iIX AN
SE R HCAT LR A] 04 1 B oo, @ XA TR, w7 AN, RATRT LA AR R 4
Hh Ak B B i IR AL

Input stream

i 1 1

WAT R A R G R AT /0 4 ? Flink SRR AR ERY I B o

Q &3HEM: tumbling window, EfERHEIEAESIMHAE D . eIREEKENED, A
HS. FRATAT DR % e K3k T ol (be i, A 10:00 2 10:05 AT A e AN—AM ), B
HARRYETHEL(AT 50 DN IeERAEN A A TR AT o B, AT DU TR R IR
. “AEAESM e IR AT ER P TR E” .
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Q W3IE O sliding window, REATRESNE O, (HEE O LES . HaE O ZEEKERE O,
B SENE RS RSN E N EE. fa, WRFEERE S BERR, H
BAA BB RR— AN H

Q &% : session window, X RAEMFEMEIT A, MEBEEN 2B —H (BI—NEOH)
W A] PR AL ] A B B S, 12 S HIR R AR R P 2 1E 2 T 77 B A 2 K [A]

Q AJ/%EM: global window, Flink ¥ A el & — AN O . BEARXMIEL T, FN TR
W LR — A BT per-key 425 % 1 (per-key global Window) o 1 B FAIANTE & AEA] fih /2%,
A ARATAT U . X R AR E RS A H H, &Ml 28 € T DT 255

Tumbling (time) ... .l.. . . I

s (@@ @ 000 O 0@ |

00 000 o 00
|

Session ... ... . ..

000 000 O L

{8 H Flink T3 % H TR T A EZA0 ISR 028 T AR B 1 I (06 20 61 B )
B R R), LIS T 73 Bogh & 1 SR 10 T 11 R 20 Flink B 11 APT IS P /MRS : fil &% 2% (Triggers),
B ETE R R DL FRER(Evictor)s. B R DA & O HUSEE I TG E

YRAZE T HEANE O E — AN oRBAR, e tlE—ANE O, YEfa) CEARR R EAGEERE)D
o S5 RN TR B A R e B VR IR, A2 UK B 58 A MIBR o Flink PRIE R BT 3 T 18] 1Y)
OB, AR AR AL, a4 R e Hhan, — AN TSR R T SRR N S e —
MEESE M, JFHARVEERLL 7048, 84 Flink 81— 12:00-12:05 [BIFGFHTE H CHH A & £ 1%
N 1) B 11 FRY BT ()R 2 — A o R AR A (AR Bk D, MoK ERI@EIE 12:06 B 1) BRI & 2 M R a1

Ak, MAE DS E A k% (Trigger) F1— AN IN2)E %0 (ProcessWindowFunction
ReduceFunction. AggregateFunction B¢ FoldFunction) o P& HCK & BN H T % 0 A A THE, T
RASTE T R I OB RO &, fil R SRS T Re R LT “ U DR e = EE T 4 M
B K D2 T AR 7 o i R 2% R LA e A G RN I el 11 2 T PR AT BT TR 37 o 7 1 BRI 2
FEIX PG LR TERAGE R E DRI R, AR E Ho8dE. X WA T80T DUAZ & R e 4
5.

Brittz 4b, &0 AHE E — M BR AR (Evictor), ‘B REWSAEMAR Bl 2 )5« BRI H 2 BT FI/E 2 Ja AN
&R T

B T EEIATR TR LA A R A D 2 Ah, BATE F E kDMK . Flink FR) % SRR # Af
R
QO  Non-keyed stream: FEXFEILT, WitH T TCECR — oAb B, BATH A R SCoa ekt s 1]
WA IR XA S mOE EARMOITIE, il R — LS R AT JATH
(LR
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O Keyed stream: f# HIXFRZEM, Flink Bl —A key (B4, & &1 ID) KRR S NE
ANPRSL . A keyed stream FE LB, 8 AR AR BEVT i) A M F key MO, {H 2
5 22 AN ST 9 AT BALE Flink FE4740 TAE .

HoEHoOoOOn = O J

WAL € SUE 2 R H8 58 BEAL BRI A2 15 PLOZ A T keyo (8 keyBy (.. )W HETC BRI 70 %1 12 45
keyed ¥t WIREA A keyBy(...), M2 non-keyed Jii »

Xt T keyed Wi, AN FHAF HAT AT JE 1 AR v LFAE keyo (XIFE D THER] DL Z AME S FEATIAT, A
RN EH keyed JLHR AT ASRAL T H AR AT AL EE . BT 51 AR key 70 20K R % B R G EATAT
Z5 AT AbFE

7t non-keyed JiIIEHL T, JRAGTRE A 245 B S ANE B, B 1w D28 B — MES AT,
BIIFATEEA 1.

3.7.2 O EL=R

EFRETE SN keyed 2 JG, F—0 2@ X =A% DA RRET (GO o &R E X
WA JL R A LA i 1 o X 2 8 I 72 TR ) window(+++) (£ X keyed stream ) 8% windowAll() (4%} non-keyed
stream) B 45 %€ AT IE P 1) Window Assigner JRSZHL

WindowAssigner 1 37 BEAME A TG R ARCLA — AN ECE AN o B T B — N AL 0 2L T F AR 1)
SRR BN W

Windows
Watermark _ Event fndow
/ timestamp T1-T4 T1-T4
ws) wi4) w9 W4 T3 2
| a | |
128 695837 1]3 2 16§ 10017128 6§ 9| 5§ 3 / -1
: : ‘ ’ -
Message Queue
Events are assigned to windows based on their timestamps Multiple windows aref crzated concurrently for the
out-ot-order events
w4,
( |) T1-T4
)i
i
w(9) E SHipeyz wi13) w1
L ! H H w9)
i 1 1
T4-T8

1
191610 17 121 6 9 5 T4-T8 11318111 .19/ 16 10 17 12 '
1 1 1
: 7 ' ' : 2 B E »
1
.

New windows are constantly created and
Watermarks trigger window evaluation. evaluated as soon as the watermarks 9
indicate the necessary event-time progress
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Flink A7 JURl P B 10 & D BofE e3R8, W s EPR:

Tumbling time windows . .‘. . . . ‘ . ‘. .. ‘
HEHD

Sliding time windows . .‘. . ‘ . " ‘ . ‘. .. ‘

Tumbling count windows ‘. . . .‘ ‘ . . . .‘..
HEED
|
Sliding count windows ‘. . . .i | . . . .‘..

Session windows . . . .‘ ‘. .‘ @ \E’

SEHED
Global window . . . . . . . . ..

Flink 8z WL SRR SN (A & 1. PSS A& 1, 4 )R al FURIS 16 B DRt 1 e i & X
paline e

Q RIIWEIEE: filin, &5 PV £l G

TumblingEventTimeWindows.of(Time.minutes(1))

Q Wi E: Fla, & 10 Bk — R E o ) b

SlidingEventTimeWindows.of(Time.minutes(1), Time.seconds(10))

Q SwREH: flan, SN PV Bl b il SOl 2 (8] 20 30 J3 50 ) 5] B

EventTimeSessionWindows.withGap(Time.minutes(30))

A] A{# A Time.milliseconds(n)~ Time:seconds(n)~» Time.minutes(n). Time.hours(n)Fl Time.days(n)
[ — R AR RE R [a] .

P W ERIE D B as (48R % RS HOMEIN 5] ) & 1 70 i ez « 26 T I [ i & H 20 AR (B
FECUR T 1) A7 A A 5] 1 Ak 2 ) 3 e T e o o 8 P X A Al ) 8 11 P 5 B AT AU SRS Y Ak 2
N TR 2 1, D 0e 2052 380 2 T R

Q  AREALE S SR

Q  AREIEw AL EEL P EdE

O  SAUR A E

(LA T A B B TR] 7 1 2% B AR I AE IR

T AN A A TF G B TR (B 38 A — A S R (R BN B ), BT E AR & D K.
TEAL I T i [A] B 1B, Flink A8 B TimeWindow 287, %287 H AT 2540 B 1 T 4G AT &5 SR A TR) 3K 1 7
%, LA maxTimestamp()/77%, %7715 0145 % B 11 S0V B e RN TR)ER

LRk, AP EIR Flink i€ & H 2 FCRE T 2 0] TAER), PAKAMAT{E DataStream 2 /3 o fif
HEAT,

REND

WAENE N BLA RN e A logs B 8 € W OO/ S O Wah & DR RN EER, ARES.

flan, R E—DNRADN S SRS E O, RS RTE R S el RS — N E L, R B
No
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I 3
p owindow 1 window 2 window 3 | window 4 | window 5
I ] 1 ] I ]
user 1 o0 | 0.0 , 00 @ o,
I I I I I ]
I | ] | I |
I 1 I 1 I 1
ser2 | 9000 '00 ' O ' 000
I | I | I |
] 1 ] 1 I 1
] 1 ] 1 ] 1
user 3 i @ i EE I ' X N ] i
I I I I I |
I | ] | ] |
I 1 ] 1 ] 1
I i I i I i
I | N I | I |
I | | ] ] ] |
. . | . . . .
T -
! time
window size

NI ARES B B RO T e RS .
Scala AL

val input: DataStream[T] = ...

Il RN EHREE O

input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.seconds(5)))
.<windowed transformation>(<window function>)

Il REHAL IR B & O

input
.keyBy(<key selector>)
.window(TumblingProcessingTimeWindows.of(Time.seconds(5)))
.<windowed transformation>(<window function>)

Il BRZFNEHIEIEO, WBEA-8 AT

input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.days(1), Time.hours(-8)))
.<windowed transformation>(<window function>)

Java fX19:

DataStream<T> input = ..;

Il FRENEHEEEO - ETE4E

input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.seconds(5)))
.<windowed transformation>(<window function>);

Il REHALIBRTEE O - ETAIERTE

input
.keyBy(<key selector>)
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.window(TumblingProcessingTimeWindows.of(Time.seconds(5)))
.<windowed transformation>(<window function>);

Il 8RRNEHEIED, WBEA-8 AT

input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.days(1), Time.hours(-8)))
.<windowed transformation>(<window function>);

W E—ANRBIFTR, WA DR e — N ER R S5, %S 80mT T B O0E D rx 5%
Jre BN, KA mEE, fRRSIE HS epoch X5, 2 Ui IRATRAS ) 40 1:00:00.000
- 1:59:59.999. 2:00:00.000 - 2:59:59.999 %55 1. WIRARAELAE, fRv] A — Mme e B, R
AN 15 20 8h, BRATEAFH] 1:15:00.000 - 2:14:59.999. 2:15:00.000 - 3:14:59.999 254, (miL & — N E
BB 2K AR UTC-0 2 AR X . filan, 7E9E, 2420458 2 Time.hours(-8)/mf5 & .

BEaED

e 1 Fe AR R e B2 KR & 1 o AT IR BN 2R 5, & R R/ B 7T R
SHIE . MINMEE DS Ea i sh & DR SR R, i Rigsh & A/ T % 10, W3
EORUEE, EXMEILT, TREDEE 2 E .

it R —A 10 BN E H, ERLAESE 5 8. XM, &S sl e G e - Mg
%10 2B N BNERFEAFIE D, s ETR.

window 1 firvcl .
1 1 ] ] ]
£ =] ]
user 1 o0 @ ® |
I
|
I
user 2 [ ] : o 5D
l
user 3 [ X IL i
S
o i
windew 4 |
] I
! !
time:

window size window slide

T MRS B R T e M A .
Scala fthi:

val input: DataStream[T] = ...

Il BRSO

input
.keyBy(<key selector>)
.window(SlidingEventTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<windowed transformation>(<window function>)

Il BN ERETEE O
input
.keyBy(<key selector>)
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.window(SlidingProcessingTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<windowed transformation>(<window function>)

Il BEHALIEREE O, -8 N /NET

input
.keyBy(<key selector>)
.window(SlidingProcessingTimeWindows.of(Time.hours(12), Time.hours(1), Time.hours(-8)))
.<windowed transformation>(<window function>)

Java AXHY:

DataStream<T> input = ..;

Il BEHEHREEO - ETE4EERD)

input
.keyBy(<key selector>)
.window(SlidingEventTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<windowed transformation>(<window function>);

I BEHLIRREE O - E TR EE )

input
.keyBy(<key selector>)
.window(SlidingProcessingTimeWindows.of(Time.seconds(10), Time.seconds(5)))
.<windowed transformation>(<window function>);

Il BEHALIERTEE O, w-8 N /NET

input
.keyBy(<key selector>)
.window(SlidingProcessingTimeWindows.of(Time.hours(12), Time.hours(1), Time.hours(-8)))
.<windowed transformation>(<window function>);

SWEHEO
SR E OB e AR RIS B e R T 4 . SRR E O E DML, SfEOASES,

A B E T AR A5 AR M) o MR, 21 B FAE — Bt i) W ANERISOT R N G F - B, 25— BOARNTE BRI
IR AR o 2 1R T JRECRE R T LARE B OV RS 2 1h (a0, ] ARG & 216 (8 R R B 2 0 3, R EUE
SCANE B I 2 A SR IR, 2R SR OC ], BRI o a0 BL g B i = 1 e
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IS
window 1 window 2 window 3 window 4
[ i i
user1 | 1@ @ 9 000 0000 O
window 1 window 2 window 3 window 4
i i i i i
user 2 ®000— 00 @ 000
window 1 window 2 \ window 3
user 3 ® 000 \ o0 O
SESSI0N gap
time

N AR B B R T e s .
Scala UL

val input: DataStream[T] = ...

Il EHRERXIERO, HFHESER

input
.keyBy(<key selector>)
.window(EventTimeSessionWindows.withGap(Time.minutes(10)))
.<windowed transformation>(<window function>)

Il EHRERIEROD, FaaSER
input
.keyBy(<key selector>)
.window(EventTimeSessionWindows.withDynamicGap(new SessionWindowTimeGapExtractor[String] {
override def extract(element: String): Long = {
Il FAEFHIR Bl < 1EE]RR
}
)

.<windowed transformation>(<window function>)

I LEBRERIEE O, HAFSER

input
.keyBy(<key selector>)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(10)))
.<windowed transformation>(<window function>)

I LEBRERIEEO, FASER
input
.keyBy(<key selector>)
.window(DynamicProcessingTimeSessionWindows.withDynamicGap(new
SessionWindowTimeGapExtractor[String] {
override def extract(element: String): Long = {

Il HEFHIBE<EE
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)

.<windowed transformation>(<window function>)

Java AXHY:

DataStream<T> input = ..;

I EHREXIEEO, HFHFSER

input
.keyBy(<key selector>)
.window(EventTimeSessionWindows.withGap(Time.minutes(10)))
.<windowed transformation>(<window function>);

/| EHRESIEEO, HaHNSENRE
input
.keyBy(<key selector>)
.window(EventTimeSessionWindows.withDynamicGap((element) -> {
Il HREFHIRE<IEER
)

.<windowed transformation>(<window function>);

I LEBFERIERO, HHESER

input
.keyBy(<key selector>)
.window(ProcessingTimeSessionWindows.withGap(Time.minutes(10)))
.<windowed transformation>(<window function>);

I LEFERIEEO, FASER
input
.keyBy(<key selector>)
.window(ProcessingTimeSessionWindows.withDynamicGap((element) -> {
Il FAEFHIR Bl < 1EE]RR
)

.<windowed transformation>(<window function>);
A] PAf# A Time.milliseconds(x), Time.seconds(x), Time.minutes(x), Time.hours(n)f! Time.days(n)%5 5
EFRA G . shA AP & S SessionWindowTimeGapExtractor 2 1146 5E 1

ERE0

&R O R B M key TG TR B E DN ERE D .. RAEMHEE Uk 25
TEEXE DR, WEOEXAAH. S0, BAPITERE, ROAERE DA — N ERIS R,
FATABEAE ML S R AL B PR R AR TR . W Z BT, &I # A ProcessFunction SRACE .
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user 1 o0 ® 000 L X I N ] L
user 2 o000 L X @ o 0%
user 3 ® P ew aw ®
—-
time

N AR B B R T e A R .
Scala AL

val input: DataStream[T] = ...

input
.keyBy(<key selector>)
.window(GlobalWindows.create())
.<windowed transformation>(<window function>)

Java fXHY:

DataStream<T> input = ..;

input
.keyBy(<key selector>)
.window(GlobalWindows.create())
.<windowed transformation>(<window function>);

REE R

D W53 AR S A VF 2 % O R, FRR A E BB E D . Fln, R EERE
15 735 —A> 24 /NI B a1, I8 AR HA I B 4 % 24 =96 AN .

2) T L ST /2 Epoch B [E] (Z8Jai (] , 8 (12 —ANREE BIEFE]: 1970-01-01 00:00:00 UTC.
Eetm, dn SR R /NI (AL B (R 7 11, 9F HLZE 12:05 J3sh SRR, IRA S —ANE HIFAREHE 1:05
KWl B—ANE IV 55 8K, 1751 HKH.

3) E s AT DA ERE . .

stream
.keyBy(t -> t.key)
.window(<time specification>)
.reduce(<reduce function>)
.windowAll(<same time specification>)
.reduce(<same reduce function>)
4) FEE IRA SR RAASFEMAEO RS E DN, 7@ 0. Bk, 0 RAES E K [E
T R, MR 2R R
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5) IRRMFM IR KRG H . SWEEOET T DEHNE R BN TR eI —
AEE O, ZE, UE ORI EE N, fadIEE . @l mr, — AR FEAT LA
AN BTN MSZ G Z B H, A — N E IR A 5 -

6) & A] Ll 4k & WindowAssigner 8K SEHL H 2 S H 4 BCREF .

Flink & O#/ERB
—> Flink % FUREFF (0 B SE M R s
Keyed Windows
stream
JkeyBy(...) <- keyed versus non-keyed windows
window(...) <- required: "assigner”
[.trigger(...)] <- optional: "trigger"” (else default trigger)
[.evictor(.:.)] <- optional: "evictor" (else no evictor)
[.allowedLateness(...)] <- optional: "lateness" (else zero)
[.sideOutputLateData(...)] <- optional: "output tag" (else no side output for late data)
.reduce/aggregate/apply() <- required: "function”
[-getSideCutput(...)] <- optional: "output tag”

Non-Keyed Windows

stream
| windowAlT(...) | <- required: "assigner”
i R o i e <- optional: "trigger" (else default trigger)
[.evictor(...)] <- optional: "evictor" (else no evictor)
[.allowedLateness(...)] <- optional: "lateness" (else zero)
[.sideOutputLateData(...)] <- optional: "output tag" (else no side output for late data)
| .reduce/aggregate/appWy()| <- required: "function”
[.getSideOutput(...)] <— optional: "output tag”

Horp 58— Jr BURER keyed stream, 58 74N BUACER non-keyed stream. ®]PLE R, MHE—RX &N
keyed stream 1A keyBy(:*)e& %%, i 4 non-keyed stream 18 Ff} windowAll(+++)E& %4 .

£ keyed stream MYF 061, B RUE A N SEAF AR B VEVE N key o £E keyed stream )% HITHE H 2
MEZIATHAT, BB B keyed stream #f 0] DU, T H AR AAT A . BrA 5] FHAHTF key FITCER
B R 2% B R 9 ATAE S - B — 1 keyed stream it BN H & FISEATE 0 R

stream.keyBy(<key selector>)

.window(<window assigner>)
.reduce|aggregate|process(<window function>)

7E non-keyed stream [IIEHL T, JRIGIMA Y 0 ERLZ A B HGL, A W& 2 H—MES
17, BIHATEE N 1 (FEXFEOL T, AL IHATHT) o fE— knon-keyed stream it b N & (1)
e VNI I

stream.windowAll(<window assigner>)
.reduce|aggregate|process(<window function>)

THRATRE — MR & H R .
[ 1) vH5EEE S BPNR E web BT TH. HHR UL T DA,
1. 7t IntelliJ IDEA H & — Flink B H , fH flink-quickstart-scala/flink-quickstart-java Tl H 1% .
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2. FTFFI H 1 Streaminglob M, FidHAALEACH T«
Scala S£F:
package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala.{StreamExecutionEnvironment, _}
import org.apache.flink.streaming.api.windowing.assigners. TumblingProcessingTimeWindows
import org.apache.flink.streaming.api.windowing.time.Time

/**
* Created by tongyao on 2019/6/5.
* BORME: EORIETER
* Socket HIEIR: RE O RLIRATHEARFRA, BE 5 HAITERE web ERFHIRIA.
* BEITEANMERF, EAMLIRA netcat BEIMIAR:  nc -lk 9999
* RERMA—LRIE, ASESH, REIERBA
*/
object WindowOperatorDemo1 {
def main(args: Array[String]): Unit = {
val host ="192.168.190.133"
val port = 9999

val env = StreamExecutionEnvironment.getExecutionEnvironment
val text = env.socketTextStream(host, port)

val counts = text.flatMap { _.toLowerCase.split("\W+").filter{ _.nonEmpty } }

-map{(, 1)}

.keyBy(_._1) Il keyed stream
.window(TumblingProcessingTimeWindows.of(Time.seconds(5))) // 5 #5&zh& O
.sum(1) Il 3FTCLRSE = AN FER AN

counts.print()

env.execute("Window Stream WordCount")
}
}
Java SEHs
package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners. TumblingProcessingTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.util.Collector;

/**

* Created by tongyao on 2019/6/5.
* EORME: EORIETR
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* Socket HIEIR: RE O LA HEARFRG, BE 5 HRITERE web ERFRIEIA.
* BERITXAMERF, BAMNLIRA netcat BEIMIAR:  nc -k 9999
* REmA—&sRE, ATSRSF, REERRAA
*/
public class WindowOperatorDemo1 {
public static void main(String[] args) throws Exception {
Il EERBPITHER

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il TREBUE-FE - TR OHRAE
/I EEY socket #iEiR

String host = "192.168.190.133";
int port = 9999;

DataStream<Tuple2<String, Integer>> dataStream = env
.socketTextStream(host, port)
.map(String::toLowerCase)

.flatMap(new Splitter())

.keyBy(t -> t.f0) /I keyed stream
.window(TumblingProcessingTimeWindows.of(Time.seconds(5))) // 5 #:RzE O
.sum(1); Il 3FTCLAEE — A FETK AN

dataStream.print();

env.execute("Window Stream WordCount");

}

Il BEX flatMap iF#
public static class Splitter implements FlatMapFunction<String, Tuple2<String, Integer>> {
@~Override
public void flatMap(String sentence, Collector<Tuple2<String, Integer>> out) throws Exception {
for (String word: sentence.split("\W+")) {
out.collect(new Tuple2<>(word, 1));

}
}
}
}
3. AR E O, PATW N4, Esh—1 Web Socket Il 55 %5
$ nc -1 9999

4. [1F| Flink AR, JHEITRET

5. fE Socket IBATH [, M EHA—LENE, LTI E. tLu:
good good study

day day up

6 7t Intelli] IDEA 2478 0, A LUUER S H a0 F gt 4
(good,2)

(study, 1)

(up,1)

(day,2)
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FHIATKRE — a3 & H sl .
L)) wEshE O, 5 FPTFE—IRAT 10 #P KR H web B 71 B TH L.
Scala {Ch5

package com.xueai8.scala.ch03

import org.apache.flink.streaming.api.scala._
import org.apache.flink.streaming.api.windowing.assigners.SlidingProcessingTimeWindows
import org.apache.flink.streaming.api.windowing.time.Time

/**

* Created by tongyao on 2019/6/17.
* BOHRE: BHEO
* 85 MHIHE T X 10 #ERK B web EREFRIRIRTH.
*/
object WindowOperatorDemo2 {
def main(args: Array[String]): Unit = {
val host ="192.168.190.133"
val port = 9999

val env = StreamExecutionEnvironment.getExecutionEnvironment
val text = env.socketTextStream(host, port)

val counts = text.flatMap { _.toLowerCase.split("\\W+").filter{ _.nonEmpty } }

map{(_ 1)}

.keyBy(_._1) /I keyed stream
.window(SlidingProcessingTimeWindows.of(Time.seconds(10), Time.seconds(5))) // iBzh&E O
.sum(1) Il TR — A FETK AN

counts.print()

env.execute("Window Stream WordCount")

}
}
Java ’T’hﬁ%

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.FlatMapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners.SlidingProcessingTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.util.Collector;

/**

* Created by tongyao on 2019/6/17.
* FERBHMEN, &5 #MITE XA 10 WAkE web EIEFRIRIFE.
*/
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public class WindowOperatorDemo2 {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

/I EEY socket #iEiR
String host = "192.168.190.133";
int port = 9999;

DataStream<Tuple2<String, Integer>> dataStream = env
.socketTextStream(host, port)
.map(String::toLowerCase)

.flatMap(new Splitter())

.keyBy(t -> t.f0) /I keyed stream
.window(SlidingProcessingTimeWindows.of(Time.seconds(10), Time.seconds(5))) // iBEhE O
sum(1); Il XFTTLRTE = AN FEE K AN

dataStream.print();

env.execute("Window Stream WordCount");

}

/I BE M FlatMapFunction
public static class Splitter implements FlatMapFunction<String, Tuple2<String, Integer>> {
@~Override
public void flatMap(String sentence, Collector<Tuple2<String, Integer>> out) throws Exception {
for (String word: sentence.split("\W+")) {
out.collect(new Tuple2<>(word, 1));

Lo Y A 3.5.3 AN a8 1 H 2 SCEERIR, B St 8 H P &/NHAE R 22 5 440
Scala {5

package com.xueai8.scala.ch03
import java.time.Duration

import com.xueai8.scala.ch03.entity. Transaction

import com.xueai8.scala.ch03.source.MyTransactionSource

import org.apache.flink.api.common.eventtime.{Serializable TimestampAssigner, WatermarkStrategy}
import org.apache.flink.streaming.api.scala._

import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows

import org.apache.flink.streaming.api.windowing.time.Time

/**

*ERRDEO, TESTAPE)ERFXSEH.
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*/
object WindowOperatorDemo3 {

def main(args: Array[String]) {
Il RERPITIE
val env = StreamExecutionEnvironment.getExecutionEnvironment

Il REBEXBIEIR. S false 15E IR REIER

val stream = env.addSource(new MyTransactionSource(false)).name("transactions")

I B AER RS BT EEL, BT AR 7 AR i = (4R B (e) B Anak BN
I* ERERRNEBAE
stream.assignTimestampsAndWatermarks(
WatermarkStrategy.forBoundedOutOfOrderness[Transaction](Duration.ofMillis(2000))
.withTimestampAssigner(new Serializable TimestampAssigner[Transaction]() {
Il H#BR3Z 5 E 4 ) timestamp 7R 9 B 1B E] B

override def extractTimestamp(t: Transaction, ts: Long): Long = {

t.timestamp
}
1
).map(t => (t.accountld,t.timestamp,t.amount))
.keyBy(_._1) /I keyed stream
.window(TumblingEventTimeWindows.of(Time.seconds(60 * 60))) // JRzhE O
.sum(1) /I % amount SRR FN
.print
Il 4T
env.execute("Flink Agg Demo")
}
}
Java fH5

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity. Transaction;

import com.xueai8.java.ch03.source.MyTransactionSource;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import java.time.Duration;

/**
*ERRSED, TESTRAPSIEERFXSEH.
*/

public class WindowOperatorDemo3 {

public static void main(String[] args) throws Exception {
I BB RBUTHE
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final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

/I EZBY socket 3R
I REBEXHIER. &% false 15 E 8 B2 REIEIR
DataStream<Transaction> stream =

env.addSource(new MyTransactionSource(false)).name("transactions");

Il FERIFKENSRRE, SECEHATEEIIEE 5 #7KED
stream.assignTimestampsAndWatermarks(
WatermarkStrategy.<Transaction>forBoundedOutOfOrderness(Duration.ofSeconds(5))
.withTimestampAssigner((transaction, ts) -> transaction.timestamp))

.keyBy(t -> t.accountld) /I keyed stream
.window(TumblingEventTimeWindows.of(Time.seconds(60*60))) // JREIE O
.sum("amount") /I %} amount FE&SRFN
.print();

env.execute("Window Agg Demo");

JE I AT SR A R B R AT AN, A Flink TF 5 & C 04T W T A~ 2 B3 %

Q KFEM4SHSE DRSS EREF (Window Assigners, AR 4 77 200 EH & H X %)

Q R TR E DR HAE DK% (Window Functions)

e BT, FRATEE T & DT R A RECKR H T KeyedStream, FHAINMHIESH “33.6 KA
e —5,

3.7.3 BEOERHK

JE T WAL I, ARATVRE LR E B AN W D ERATIE, iRt e W N K. —HR
Gutff e F AN O ORI AT AR TR, 2 R B T A B O R RN TR

Flink $24t 740 JLISH FIek 4L

U ReduceFunction

O AggregateFunction

O ProcessWindowFunction

HI AT B8 B AT 3R B, RN Flink /] MEE A G R BAE ORISR G I0R. M
ProcessWindowFunction AT R BEA 7T AN T 1 BRBHATRCR &1, KN Flink 72 8 F 68 8502 /i 26 2
ENFE M E DA CER, 85 L Tterable T L 45T .

T R BR T T2, FRATTE = AN IR AR I 45

Q 1EAN—HEAEFE, f§H] ProcessWindowFunction, ‘B A% 38— AN & 0 N A K] Tterable;

Q #EL4E, EFNFMECYS E I ReduceFunction 5% AggregateFunction;

Q msEWESESMER, Hd ReduceFunction BY AggregateFunction ) T 58 & 45 S5 T 1 8t firh A i 2

25 ProcessWindowFunction.

FENoR, BATIE R AR R B B 2 M, SRELMEATH A Flink B2 B LIS % 1 e B R -
H S AHER BRI 46 -
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(=B ] SEB—A B 52 SRR B A TR B I

L LT A BRERAT

1) € LR

E QIR A POJO 38, FAIORENH AR AR KA 2 ) S F 4

package com.xueai8.java.ch03.entity;

/**
* Java POJO, f&ELE2i%H
*/

public class SensorReading {

public String id; Il e %2 id
public long timestamp; /] TSZBRER R B )
public double temperature; // EEEIHEEE

public SensorReading() { }

public SensorReading(String id, long timestamp, double temperature) {
this.id = id;
this.timestamp = timestamp;
this.temperature = temperature;

public String toString() {
return "(" + this.id + ", " + this.timestamp + ", " + this.temperature + ")";

}
2) HE XA
SR IE B B AL RER B R, 484 B RichSourceFunction 2,

package com.xueai8.java.ch03.source;

import com.xueai8.java.ch03.entity.SensorReading;
import org.apache.flink.streaming.api.functions.source.RichSourceFunction;

import java.util.Calendar;
import java.util.Random;

/**
* BEXHIREIR
*/

public class SensorSource extends RichSourceFunction<SensorReading> {

Il ¥p5TE, BRERBNESIT
private boolean running = true;

[** run()¥F4E % 51 SensorReadings, @33 SourceContext. */
@~Override
public void run(SourceContext<SensorReading> srcCtx) throws Exception {
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Il FIEE1EBERN 2 % £ 25
Random rand = new Random();

Il ERMEFHITES (task) HIZRSI
int taskldx = this.getRuntimeContext().getindexOfThisSubtask();

Il MR AR RS id FLRE

String[] sensorlds = new String[10];

double[] curFTemp = new double[10];

for (inti=0;i<10;i++){
sensorlds[i] = "sensor_" + (taskldx * 10 +i);
curFTemp[i] = 65 + (rand.nextGaussian() * 20);

while (running) {
/I 3RER ZH AR (8]

long curTime = Calendar.getinstance().getTimelnMillis();

/I #5t+ SensorReadings
for (inti=0;i<10;i++) {
Il AR
[* nextGaussian()/3 3%
ATRET—MAEREN. SHI(IEZS")5 %8 double 18, #1E 0.0, #RERE 1.0
*/
curFTemp[i] += rand.nextGaussian() * 0.5;
Il & EHEE
srcCtx.collect(new SensorReading(sensorldsJi], curTime, curFTempli]));

}

/I %% 100 ms
Thread.sleep(100);

}

/** BUEIX A SourceFunction. */

@~Override

public void cancel() {
this.running = false;

}
3) MR
BT ORGSR Y, i HH AR A% RS AR

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;

import com.xueai8.java.ch03.source.SensorSource;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

/**
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* RREESERIRIERF
*/
public class SensorSourceTest {

public static void main(String[] args) throws Exception {
Il BERPITINE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

1 BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

input.print();

Il AR R FHAT

env.execute("Flink Streaming Java API Skeleton");

}
AT BT AR, AR R A A R
7> (sensor_3, 1615348339214, 34.79321478683425)
2> (sensor_6, 1615348339214, 48.92444755311628)
8> (sensor_4, 1615348339214, 96.07384090788655)
5> (sensor_1, 1615348339214, 28.681991445026327)
4> (sensor_0, 1615348339214, 72.66948362432143)
6> (sensor_2, 1615348339214, 43.846775241880266)
1> (sensor_5, 1615348339214, 71.07351152250708)
3> (sensor_7, 1615348339214, 71.6346953171324)
4> (sensor_8, 1615348339214, 81.4481576590041)
5> (sensor_9, 1615348339214, 41.89889773458169)
4> (sensor_6, 1615348339329, 48.850093468561276)

(

(

(

(

(

(

(

(

(

~

sensor_1, 1615348339329, 28.694854674250678)
sensor_3, 1615348339329, 34.39378107798509)
2> (sensor_4, 1615348339329, 96.46584713976698)
6> (sensor_0, 1615348339329, 72.29067790666107)
3> (sensor_5, 1615348339329, 71.89650023573446)

>
>
>

N

> (sensor_8, 1615348339329, 81.58017900080814)
sensor_7, 1615348339329, 71.47770075217043)
sensor_9, 1615348339329, 42.49838055575979)

6
5
7
8> (sensor_2, 1615348339329, 43.78154120804511)

>
>
>

1. ¥ ReduceFunction
ReduceFunction 5 5& W1 7] 2 & 4 A o 1 P9 > o0 2 R A2 A [A) 28 24 1 % Y o % o Flink 8 A
ReduceFunction I3 R &% T TTER
[R5 Y $RBNEFAME IR ERAERE 1 20 B 1 S5 AR B R) T 11 P P it U o
RGN GESAEE DEREZR, 2l E gD -

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;
import com.xueai8.java.ch03.source.SensorSource;
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import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.common.functions.ReduceFunction;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

/**
* RERLIBIERF, ERE 1 DN EGEREEORANS MRS K EIEE,
* 34 B 84 (key, end-of-window-timestamp, max_value)& T 4E57 -
* f¥ /) ReduceFunction & O EH, XE2—MESME DR
*/
class SensorReduceFunDemo {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I EBUR BRI

DataStream<SensorReading> input = env.addSource(new SensorSource());

input

Il 5y EC R (B 0K ED

.assignTimestampsAndWatermarks(WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)

)

Il 215 RkER id X

I .keyBy("id") Il exH

.keyBy(sensorReading -> sensorReading.id)

I X5y 1 34E0

.window(TumblingEventTimeWindows.of(Time.minutes(1)))

I 8&

.reduce(new ReduceMaxTemp())

Il i
.print();

Il 4T
env.execute("flink streaming job");

}

I & O R
public static class ReduceMaxTemp implements ReduceFunction<SensorReading>{

@~Override

public SensorReading reduce(SensorReading sr1, SensorReading sr2) throws Exception {
return sr1.temperature>sr2.temperature ? sr1 : sr2;
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}

PAT LA AR, o th 45 R0 T

8> (sensor_9, 1615348669229, 73.46634615051136)
3> (sensor_8, 1615348679677, 75.67541937317398)
1> (sensor_0, 1615348662489, 71.44518522080278)
7> (sensor_4, 1615348671540, 17.85601621623948)
2> (sensor_2, 1615348673449, 60.55270939353984)
7> (sensor_7, 1615348674656, 69.83861401937644)
5> (sensor_1, 1615348669531, 80.92630035619608)
6> (sensor_5, 1615348662690, 87.89684014528792)
1>(
6> (

sensor_3, 1615348673650, 83.68706216364068)

>
> (sensor_6, 1615348669732, 85.60202765682551)

2. f# ] AggregateFunction

AggregateFunction J& ReduceFunction ] RA, EA=FMSEEN . MALRIIN), RindR
(ACO) M 1 2K (OUT). HAER R AN TR KA, AggregateFunction 7 — N7 V& A LAK — 4>
WATTERE N FEmasrh . 28 DI BA @Y RINES . KA gs & 7 21— A Z s LU Em
PR B R ASN OUD 715 . 5 ReduceFunction AH[Al,. Flink K7 & )%\ JC 2 2114 B 16 5 b

FEEAN.
URB) $R B EEAME B AERE | 2Bl (0 SR i E] & TN RSP B, IR e & (1 e id. T3
WD e .

O S ERE I Y QERAAT HREZN, 2550 iF IR EED -

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;

import com.xueai8.java.ch03.source.SensorSource;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.common.functions.AggregateFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.api.java.tuple.Tuple3;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

/**
* RERLIERER, EKRITEE 1 SWNEHREEORNS M RSERETHE,
* 34 B 814 (sensor_id, end-of-window-timestamp, max_value)& FT4E5% -
* £ AggregateFunction & AR RS, X2—MESME DR
*EXERBEOER (i, S0O6ED
*/

public class SensorAggregateFunDemo {

public static void main(String[] args) throws Exception {
I BB RBITHE
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I

}

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

1 BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

Il &g
input
Il 5y BCE E) B Fn Kk BN
.assignTimestampsAndWatermarks(\WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)
)
Il B1EREES id 7 X
.keyBy("id") I exH
.keyBy(sensorReading -> sensorReading.id)
I X5y 1 &0
.window(TumblingEventTimeWindows.of(Time.minutes(1)))
=y
.aggregate(new AggAvgTemp())
I/ e
.print();
I 4T

env.execute("flink streaming job");

I BORERH
public static class AggAvgTemp implements AggregateFunction<

SensorReading, [l input
Tuple3<String,Double,Long>, /l acc, <id, sum, count>
Tuple2<String,Double>> { /I output, <id, avg>

Il BIZ#4E ACC

@~Override

public Tuple3<String, Double, Long> createAccumulator() {
return new Tuple3<>("",0.0,0L);

}

Il BmMBMERER (BMX) MWEH

@~Override

public Tuple3<String, Double, Long> add(SensorReading sr, Tuple3<String, Double, Long> t3) {
return new Tuple3<>(sr.id, t3.f1+sr.temperature,t3.f2+1);

}

Il X&EH
@~Override
public Tuple3<String, Double, Long> merge(
Tuple3<String, Double, Long> acc1,
Tuple3<String, Double, Long> acc2) {
return new Tuple3<>(acc1.f0,acc1.f1+acc2.f1,acc1.f2+acc2.f2);
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}

/I B BB ME IR T IRE

@~Override

public Tuple2<String, Double> getResult(Tuple3<String, Double, Long> t3) {
return new Tuple2<>(t3.f0, t3.f1/t3.f2);

}

AT L EACHS, A a5 R
3> (sensor_8,42.08060591879755)
2> (sensor_2,71.6633424330926)
1> (sensor_0,77.84947694547725)
8> (sensor_9,82.01030900335661)
1> (sensor_3,59.51393327888449)
6> (sensor_5,79.5270624749896)
5> (sensor_1,49.93551500440228)
7> (sensor_4,93.84213670264313)
6> (sensor_6,81.73235148899215)
7> (sensor_7,107.1370199018038)

3. {¥H ProcessWindowFunction

ProcessWindowFunction SKH— M5 & H A ok FIIE GRS, LA — AN HA I R ADIRZAE 87 i AL
M) E R3O 5 (Context) , X AH°E B bl H A ITRR RS AL SR R G, AN ix 2 DAY RE AN 3L YR TH #E
NP, FORTGEA R EER S, MRS BN WEATSZM, HEAAE O CRRE S T A3 .

ProcessWindowFunction 244 41 T -

Java f{A5:

public abstract class ProcessWindowFunction<IN, OUT, KEY, W extends Window> implements Function {

/**
* Evaluates the window and outputs none or several elements.
* @param key The key for which this window is evaluated.
* @param context The context in which the window is being evaluated.
* @param elements The elements in the window being evaluated.
* @param out A collector for emitting elements.

*

* @throws Exception The function may throw exceptions to fail the program and trigger recovery.

*/
public abstract void process(
KEY key,
Context context,
Iterable<IN> elements,
Collector<OUT> out) throws Exception;
Jrx

* The context holding window metadata.
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*/
public abstract class Context implements java.io.Serializable {
Jr*
* Returns the window that is being evaluated.
*/
public abstract W window();

/** Returns the current processing time. */
public abstract long currentProcessingTime();

[** Returns the current event-time watermark. */
public abstract long currentWatermark();

/**
* State accessor for per-key and per-window state.

* <p><b>NOTE:</b>If you use per-window state you have to ensure that you clean it up
* by implementing {@link ProcessWindowFunction#clear(Context)}.
*/

public abstract KeyedStateStore windowState();

/**
* State accessor for per-key global state.
*/
public abstract KeyedStateStore globalState();

}
Scala {Xhg:

abstract class ProcessWindowFunction[IN, OUT, KEY, W <: Window] extends Function {

/**

* Evaluates the window and outputs none or several elements.

* @param key The key for which this window is evaluated.

* @param context The context in which the window is being evaluated.
* @param elements The elements in the window being evaluated.

* @param out A collector for emitting elements.
* @throws Exception The function may throw exceptions to fail the program and trigger recovery.
*/
def process(
key: KEY,

context: Context,
elements: Iterable[IN],
out: Collector[OUT])

/**
* The context holding window metadata
*/

abstract class Context {
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/**
* Returns the window that is being evaluated.
*/

def window: W

/**
* Returns the current processing time.
*/

def currentProcessingTime: Long

/**
* Returns the current event-time watermark.
*/

def currentWatermark: Long

/**
* State accessor for per-key and per-window state.
*/

def windowState: KeyedStateStore

/**
* State accessor for per-key global state.
*/

def globalState: KeyedStateStore

}
2 :KEY £ # &8 i keyBy()78 Fl 45 & 49 KeySelector 2 I8 key . #f T tuple-index keys 3 string-field
references, . key £ ¥ 2 Tuple, «LMF ¥ a8 £ KG9 T4, ARIIZ key F o
ProcessWindowFunction #1418 ' —~ Context I N X%, ZMREE TR TEHORMEE, FATA]
LIRS 56T L {5 S . Context 32 4175 LUl F -
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 LK per-key. per-window. Y global per-key {115 B /71 2] windowState HI globalState H'. #1548
WRRTHUHE ARG, HELHESEONEHE, XedEwaH.
[R5 ] FRBIFE 1 43 B iRy SR I T T 10 A A ISR IR PR VAL, I AR BB 5 (FR IR s 1d, T 1 45
I [, TR L UEAE ) R T -

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;
import com.xueai8.java.ch03.source.SensorSource;
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import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.java.tuple.Tuple3;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.functions.windowing.ProcessWindowFunction;
import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.streaming.api.windowing.windows. TimeWindow;

import org.apache.flink.util.Collector;

Jrx
* REE 1 SHNEGREE DN MERSNEEIEE, HERBE(RESEId, BOS&RMEE, REIEE)N
TUERTR
*/
public class SensorProcessWindowFunDemo {

public static void main(String[] args) throws Exception {
Il BERPITINE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

1 BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

input

Il 5y B SR

.assignTimestampsAndWatermarks(WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)

)

/I keyBy("id") I exH

.keyBy(sensorReading -> sensorReading.id)

.window(TumblingEventTimeWindows.of(Time.minutes(1)))

.process(new MyWastefulMax())

.print();

Il 4T
env.execute("flink streaming job");

}

I & O TR R ¥
public static class MyWastefulMax extends ProcessWindowFunction<

SensorReading, /[ input type
Tuple3<String, Long, Double>, // output type
String, Il key type
TimeWindow> { /I window type
@Override
public void process(
String id,

Context context,
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Iterable<SensorReading> events,
Collector<Tuple3<String, Long, Double>> out) {
double max = 0;
for (SensorReading event : events) {
if (event.temperature > max) max = event.temperature;

}

out.collect(new Tuple3<>(id, context.window().getEnd(), max));

}

PAT EHMIRE, i a R

7> (sensor_25,1615343280000,87.72586269722625)
8> (sensor_35,1615343280000,43.142193856943834)
3> (sensor_21,1615343280000,67.3876390193542)
6> (sensor_37,1615343280000,69.2088403952636)
8> (sensor_9,1615343280000,51.63106770197567)
2> (sensor_24,1615343280000,58.968195282098684)

5> (sensor_64,1615343340000,57.68208910452411)
(sensor_19,1615343340000,29.283813257290152)
(sensor_43,1615343340000,85.09369114076935)
7> (sensor_25,1615343340000,110.71975425459033)
(sensor_72,1615343340000,79.27807830250289)
(sensor_51,1615343340000,81.77182221437575)
7>
5>
1>
4>
7>
3>

sensor_52,1615343400000,40.71965827483373)
sensor_57,1615343400000,61.80558008285541)
sensor_48,1615343400000,110.79634444720006)
sensor_46,1615343400000,67.34009796907614)
sensor_33,1615343400000,57.52010144672712)
sensor_53,1615343400000,102.57835200189706)

—_ = — — =~

4. f# 1 E ReduceFunction + ProcessWindowFunction

4 ProcessWindowFunetion F 18 5. 1 5 A (EL 41 count) & FEH (KR - ProcessWindowFunction AJ DA
5 ReduceFunction ZH& A, DAEAE G R BA W OB THFTHEREG. U% 0 XHAR,
ProcessWindowFunction # H& i 5 & 4k R o X B PAYE VS M) ProcessWindowFunction HJ B in & 1 JofE B
(4] [ B 326 38 3t - B D
[ =%]]) ¥ & ReduceFunction 5 ProcessWindowFunction ZH-& 23, DL [A1E& O 5 & /i S 44E LA
o T GG [a]

package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;

import com.xueai8.java.ch03.source.SensorSource;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;
import org.apache.flink.api.common.functions.ReduceFunction;
import org.apache.flink.api.java.tuple.Tuple3;

import org.apache.flink.streaming.api.datastream.DataStream;
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import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.functions.windowing.ProcessWindowFunction;
import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.streaming.api.windowing.windows. TimeWindow;

import org.apache.flink.util.Collector;

[
* REmALIRFEF, EI5HEE ReduceFunction 5 ProcessWindowFunction 2H& #23k,
* PUREIE Oh &SR E R R SN E O FIRrTE .

*/
public class SensorReduceProcessFunDemo {

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

Il B BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

input

Il 53 EChst[E) B ARk ED

.assignTimestampsAndWatermarks(WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)

)

Il 1215 R%ER id X

i keyBy("id") // BEH

.keyBy(sensorReading -> sensorReading.id)

I %5y 1 34E0

.window(TumblingEventTimeWindows.of(Time.minutes(1)))

I/

.reduce(new ReduceMaxTemp(),new ProcessMaxTemp())

Il S

-print();

Il 4T
env.execute("flink streaming job");

}

/I B O E reduce B
public static class ReduceMaxTemp implements ReduceFunction<SensorReading> {
@~Override
public SensorReading reduce(SensorReading sr1, SensorReading sr2) throws Exception {
return sr1.temperature > sr2.temperature ? sr1 : sr2;

}

I & O R
public static class ProcessMaxTemp extends ProcessWindowFunction<
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SensorReading, /[ input type
Tuple3<String, Long, Double>, / output type
String, /I key type
TimeWindow> { /I window type
@~Override
public void process(
String id,

Context context,
Iterable<SensorReading> events,
Collector<Tuple3<String, Long, Double>> out) {
Il ;¥Z., lterable<SensorReading>¥% R & &—/NiE#K,
/I Bl MyReduceFunction 1+ & BB &K= AE.
double max = events.iterator().next().temperature;
out.collect(new Tuple3<>(id,context.window().getEnd(),max));

1

J¥ &, Iterable<SensorReading>¥f 7 — /M 4—MyReduceFunction TS ¥ 1l 26 56 6 1 i K AE -

PAT ETRTEARAS, i EE R

8> (sensor_9,1615355520000,32.37375619031118)

3> (sensor_8,1615355520000,96.42499637334932)

5> (sensor_1,1615355520000,55.060786284631355)

6> (sensor_5,1615355520000,94.91489904737487)

2> (sensor_2,1615355520000,70.12297314504767)

1> (sensor_0,1615355520000,71.17846770042992)
(sensor_4,1615355520000,55.549531169074356)
(sensor_6,1615355520000,54.348664791183026)
(sensor_3,1615355520000,54.64384452116478)
(sensor_7,1615355520000,36.501163398755025)

7>
6>
1>
7>

5. A E AggregateFunction + ProcessWindowFunction

ProcessWindowFunction A LA 5 AggregateFunction 20L& H, LUELECR BIAE LA X T 3k 47 384
=R E. XFEERLLIE DT ) ProcessWindowFunction I INE D o(E BRI M EH B S & O
[/~ 5)) K88 & AggregateFunction 5 ProcessWindowFunction ZH &2k, THEAE 1 430 S LFI [E]
T 1N R R B P Y ME, AR L5 (sensor_id, end-of-window-timestamp, max_value) ] 7G4 »
package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;

import com.xueai8.java.ch03.source.SensorSource;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.common.functions.AggregateFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.api.java.tuple.Tuple3;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.windowing.ProcessWindowFunction;
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import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.streaming.api.windowing.windows. TimeWindow;

import org.apache.flink.util.Collector;

[
* BB R IEFEF, %8 E ReduceFunction 5 ProcessWindowFunction 2H& #23k,
* PUREIE O & =nm B AR AR S E OB FFiaetE.

*/
public class SensorAggProcessFunDemo {

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

Il EBUR BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

input
Il 5y EC R (B 0K ED
.assignTimestampsAndWatermarks(WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)

)
Il 3215 RER id H X

I .keyBy("id") Il exH
.keyBy(sensorReading -> sensorReading.id)
I X5 1 eEn
.window(TumblingEventTimeWindows.of(Time.minutes(1)))
Il &&
.aggregate(new AggAvgTemp(),new ProcessMaxTemp())
Il it

.print();

Il 4T
env.execute("flink streaming job");

}

Il BOBEREERH
public static class AggAvgTemp implements AggregateFunction<

SensorReading, [ input
Tuple2<Double,Long>, /I acc, <id, sum, count>
Double> { /I output

Il BIZE#4E ACC

@~Override

public Tuple2<Double,Long> createAccumulator() {
return new Tuple2<>(0.0,0L);
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Il EmENMERESE (B1M9KX) HES

@~Override

public Tuple2<Double,Long> add(SensorReading sr, Tuple2<Double,Long> t2) {
return new Tuple2<>(t2.f0+sr.temperature,t2.f1+1);

}

Il 7X&3#
@~Override
public Tuple2<Double,Long> merge(
Tuple2<Double,Long> acc1,
Tuple2<Double,Long> acc2) {
return new Tuple2<>(acc1.f0+acc2.f0,acc1.f1+acc2.f1);

}

Il 1B BB ME IR T IRE

@~Override

public Double getResult(Tuple2<Double,Long> t2) {
return t2.f0/t2.f1;

}

Il B ORI
public static class ProcessMaxTemp extends ProcessWindowFunction<

Double, /[ input type
Tuple3<String, Long, Double>, // output type
String, Il key type
TimeWindow> { /I window type
@Override
public void process(
String id,

Context context,
Ilterable<Double> events,
Collector<Tuple3<String, Long, Double>> out) {
double average = events.iterator().next();
out.collect(new Tuple3<>(id,context.window().getEnd(), average));

}

AT DL _EACHS, g H 45 340 R B

5> (sensor_1,1615356240000,79.0445303156929)

1> (sensor_0,1615356240000,80.47726227716672)

7> (sensor_4,1615356240000,42.29616683871286)

6> (sensor_5,1615356240000,38.832404558254375)

2> (sensor_2,1615356240000,80.67415078224867)

7> (sensor_7,1615356240000,81.94299042105301)

> (sensor_6,1615356240000,50.87279213748181)

(sensor_9,1615356240000,92.91812504642569)
(sensor_8,1615356240000,62.813793188352854)
(sensor_3,1615356240000,55.72952046921107)

6
8>
3>
1>

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com _ -218-

6 {¥F WindowFunction (& & ] IHE: )

TE—2n] LIf H ProcessWindowFunction /L7, 148 0] LA A WindowFunction. iX A& —/NMECE AR
f!] ProcessWindowFunction, ‘E#ftH) FTF3EBED, IF Hi b —2 5 B4, %140 per-window keyed
state.  (7E: XAE D FRA L AR AT AD

WindowFunction #2284 W,

Java A5

public interface WindowFunction<IN, OUT, KEY, W extends Window> extends Function, Serializable {

/**

* Evaluates the window and outputs none or several elements.

* @param key The key for which this window is evaluated.

* @param window The window that is being evaluated.

* @param input The elements in the window being evaluated.

* @param out A collector for emitting elements.

* @throws Exception The function may throw exceptions to fail the program and trigger recovery.

*/

void apply(KEY key, W window, Iterable<IN> input, Collector<OUT> out) throws Exception;

}
Scala f{A5:
trait WindowFunction[IN, OUT, KEY, W <: Window] extends Function with Serializable {

Jox
* Evaluates the window and outputs none or several elements.
* @param key The key for which this window is evaluated.
* @param window The window that is being evaluated.
* @param input  The elements in the window being evaluated.
* @param out A collector for emitting elements.
* @throws Exception The function may throw exceptions to fail the program and trigger recovery.

*/
def apply(key: KEY, window: W, input: Iterable[IN], out: Collector[OUT])
}
T PG X AE R4 ] WindowFunction pR%Y .
Scala {Xh5 .
val input: DataStream[(String, Long)] = ...
input
.keyBy(<key selector>)

.window(<window assigner>)
.apply(new MyWindowFunction())

Java ’T’hﬁ%

DataStream<Tuple2<String, Long>> input = ...;

input
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.keyBy(<key selector>)
.window(<window assigner>)
.apply(new MyWindowFunction());

LR Y FRBIFE 1 43 B (R0 SR I T 0 10 BRI SR S TR TR PR A, IR AR B 35 (S id, T A5 R
I ), TR L2 R T -
package com.xueai8.java.ch03;

import com.xueai8.java.ch03.entity.SensorReading;

import com.xueai8.java.ch03.source.SensorSource;

import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.java.tuple.Tuple3;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.windowing.WindowFunction;
import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

import org.apache.flink.streaming.api.windowing.windows. TimeWindow;

import org.apache.flink.util.Collector;

/**

* RERLCIERRERF, ERE 1 oHNEGNEEORANEMERSEREIREIEE,
* H4 A S (key, end-of-window-timestamp, max_value)&J T8 57 -
* WindowFunction =— M iR A K ProcessWindowFunction, ER{#H ETXIEERD,
* HERRD—ESREFME, 20 per-window keyed state.
* GE: RMEOBEENREHTH)
*/
public class SensorWindowFunctionDemo {

public static void main(String[] args) throws Exception {
I BB RBITHE
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

Il BRI
DataStream<SensorReading> input = env.addSource(new SensorSource());

Il RIBEE
input
Il 5y BCE E) B Fn sk BN
.assignTimestampsAndWatermarks(WatermarkStrategy
.<SensorReading>forMonotonousTimestamps()
.withTimestampAssigner((event,timestamp) -> event.timestamp)
)
Il 1215 R%ER id X
Il .keyBy("id") I BexH
.keyBy(sensorReading -> sensorReading.id)
I XI5 1 S#EDO
.window(TumblingEventTimeWindows.of(Time.minutes(1)))
/I LR BE X & O &
.apply(new MyWindowFunction())

/NEAZEPE http://www.xueai8.com



http://www.xueai8.com __ -220-

Il i
.print();

Il MR R AT
env.execute("Flink Sensor Stream");

}

I B O R
public static class MyWindowFunction implements WindowFunction<

SensorReading, /[ input type

Tuple3<String, Long, Double>, /I output type

String, Il key type

TimeWindow> { /l window type
@~Override

public void apply(String id,
TimeWindow timeWindow,
Iterable<SensorReading> events,
Collector<Tuple3<String, Long, Double>> out
) throws Exception {
double max = 0;
for (SensorReading event : events) {
if (event.temperature > max) max = event.temperature;

}

out.collect(new Tuple3<>(id,timeWindow.getEnd(),max));

}
PAT LA EACHS, oyt 25 2R
1> (sensor_0,1615357080000,78.73390698185324)
2> (sensor_2,1615357080000,96.7693075853522)
3> (sensor_8,1615357080000,74.20232753185753)
6> (sensor_5,1615357080000,33.620243996559225)
7> (sensor_4,1615357080000,87.31423973245688)
5> (sensor_1,1615357080000,80.09551023652499)

(

(

(

(

8> (sensor_9,1615357080000,76.00900462331602)
6> (sensor_6,1615357080000,92.86722930073302)
1> (sensor_3,1615357080000,123.3866054120469)
7> (sensor_7,1615357080000,76.97441380518192)

|
[2:3)]) XF— A ocH B E DR AT o RS AT BOR .
Java fChig:

package com.xueai8.java.ch03;

import org.apache.flink.api.common.functions.ReduceFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
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/**
* BI04, £ ReduceFunction
* AN TARIERE AT A TAETRNE AN FEKE.
*/

class TupleReduceFunDemo {

public static void main(String[] args) throws Exception {
Il B ERBATIME
final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

I EFEMIME R IREL—LL 53R, FHAT reduce ¥%i4:
DataStream<Tuple2<String,Integer>> ds = env.fromElements(
new Tuple2<>("good",1),
new Tuple2<>("good",1),
new Tuple2<>("study",1)

ds
.keyBy(t -> t.f0)
.reduce(new ReduceFunction<Tuple2<String, Integer>>() {
@Override
public Tuple2<String, Integer> reduce(
Tuple2<String, Integer> t1,
Tuple2<String, Integer> t2) throws Exception {
return new Tuple2<>(t1.f0 + "-" + t2.f0, t1.f1 + t2.f1);
}
})
.print();
Il 4T
env.execute("flink streaming job");
}
}
b 25 R I R OR
6> (good,1)

5> (study,1)
6> (good-good,?2)
Scala 1AL

package com.xueai8.scala.ch03

import org.apache.flink.api.scala._
import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

object BatchJob {

def main(args: Array[String]) {
Il R BRI ITING
val env = StreamExecutionEnvironment.getExecutionEnvironment
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Il BEIMANEAE, reduce §#t

env.fromElements("Good good study", "Day day up")
.map(_.toLowerCase)
flatMap(_.split("\W+")) /I #82F % map, B flatten

-map((_,1))

.keyBy(_._1)

.reduce((a,b) =>(a._1+"-"+b._1,a._2 +b._2))
.print

env.execute("flink reduce transformatiion")

}

}
i HH 45 RN R -

fil 4 (Trigger) B — N8 FAE A H % H K3 B4 WindowAssigner #7 A — AN BRIAUR 35 .
WERB MR S A E & T, AT LMEA trigger(=+)Fi & H & SR 2% o
fil R 28 104G HRh ik, FUVF Trigger X AN R FHARAE H s B -
onElement() 7775 U INE G CE) o0 2 1% 7%
onEventTime()/7VZ%: 24 Ly SRS [F]7E I #s At i, 1 %0712
onProcessingTime() /7% : 2 VA MF A BRIN 8] i I 2 Ml R BT, K B 07 7%
onMerge() /7% 1T VR SRR Z3AH G, FRAEPIA il A 48 I AH B &0 & FEI & IR B ATTRIR
A, PInFEAE b w R
Q  clear()77i%: AT AH NG B i 75 AR AT HR A
PA b J7 26 R e i e
1) A =75k id % 8] TriggerResult Kk arfy 4 FEEATTH) WA S . T BURIXEL R AT 8z —:
O CONTINUE: 4 A
Q FIRE: filkitH;
Q PURGE: ifRRE HHHITE;
O FIRE_AND PURGE: filtki1%5, REiEHRE HIHMIGER.
2) X EETT VA AR ART — AN AT LA SR D9 SR B4 A M A T B T IR g8 A N ] T I

00D

fih % N Bk

— Bl S B 8 SN T CHER I AT AC B, e i ik, B, B3R 5] FIRE 8¢ FIRE_ AND_PURGE.
KRAHE HBRMARE (emit) HETH L4 RIMES. B2 — A ProcessWindowFunction % 11, T
A I 3= # A A% % 45 ProcessWindowFunction( FJ f& 7 44 & A1 4% 3% 45 — /> evictor MW #R 2 J5). WA
ReduceFunction. AggregateFunction 8¢ FoldFunction [F) % I fij BRI & H (emit) ‘B[] eagerly G HIZE R .
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2 fobh K %% foh & iF, B ] BLJ& FIRE 5 FIRE_ AND PURGE. 24 FIRE R B & DRI 2, 1M
FIRE_AND PURGE NIMIBR & FI A2 BN, TSLIL i 2 2% & 5. Hh FIRE 10 A5 B & TRES .
E: ARERERMEET OGN, HFREXTE 2 F AL R R SR E AT HE T &

WindowAssigners BRI\ il X 25

WindowAssigner ) BRINfill & 2 3& TV 2 5. Glan, Bra S0 & 1o &S a — A4
EventTimeTrigger /E BRIl A . — HKEIZ & 1 1R ui, 1%l #3 mfh 2 fll %

2R % 0 (GlobalWindow) [PRJER Al A #% 42 K Al 1) NeverTrigger. R, 7Ef8 H 4R & DB,
S DLAE X —AH € Xl K4 o

E: B4R A trigger() 45 £ AR R B, £ & 2 WindowAssigner 89 KA fE A B P, R H
TumblingEventTimeWindows 4§ & 7 —A> CountTrigger, AR 43 R BAR4E 010 3 FERFH O AR, AR
A& FE count it E . AXAHFLT, 4o RAAARIEN B Aot KA E R, HLH%hE BT AR XARAS.

WEM B e itk 2%
Flink A JLA~ W & )il 25
O EventTimeTrigger: & T 7K B[R & {0 A4 Bk () 3k Ak o
Q ProcessingTimeTrigger: 34k b 3 i [8] fir <
Q  CountTrigger: — H.% HH ) ju g B 45 € 1R, CountTrigger #i2xfilik o
Q  PurgingTrigger: % 53— Ml R #AF NS HOFIG LRy — M ERR ik 2% .
E: R EEFRAALLAMKRE, BizthE %k Trigger £o HiEE, ZAPIMALET, HELA
Flink 89 KRR A ¥ Th 2 R £ T,

3.7.5 FiE

k& WindowAssigner fl Trigger 2 4}, Flink {7 8L R VFHE € nTIE G BRSS (Bvictor) o IXAJ LA
i evictor(-++)J7VESE L o 7 KRt BEOS 7E AlUR &M 22 J5 DA K B FH B 1 R B0 Hi R/ B J5 AT 1 i B
JGE . NIt, Evictor £ LA 1 M 7

/**

* Optionally evicts elements. Called before windowing function.
* @param elements The elements currently in the pane.
* @param size The current number of elements in the pane.
* @param window The {@link Window}
* @param evictorContext The context for the Evictor
*/
void evictBefore(lterable<TimestampedValue<T>> elements, int size, W window, EvictorContext evictorContext);

/**
* Optionally evicts elements. Called after windowing function.
* @param elements The elements currently in the pane.
* @param size The current number of elements in the pane.
* @param window The {@link Window}
* @param evictorContext The context for the Evictor
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*/
void evictAfter(lterable<TimestampedValue<T>> elements, int size, W window, EvictorContext evictorContext);
Horf evictBefore()V & BEAE & 11 eREC BT R TG BRIZHE, 1 evictAfter()EL & B AE T 1 R )5 B
FMIERRZ . £ E N REC BT RGBS E R B3 .
Flink Pty =N SEILANE R, 2l 52
Q CountEvictor: M& AR IREHEMNICER, HANEOZMN X MHL EFFIRTICE.
Q DeltaBvictor: #% —* DeltaFunction Fl— M EME, THHE DM X P HgE— M TRSHRS
MU &, FFMIBRIG &K T 85 T BE R TR
Q TimeBvictor: 4 —NCL=FP NHALIY] interval fEASEL, MT4HERNE L, BEHITRFHLR
BRI B8k max_ts, FEAHIBR P I A) 8k T max_ts - interval 7GR .
BRINIEOL T, A POl s B 375 o 4 A7 T 11 iR 5 1 S BAT )2
E: 482 evictor T ARG ARSI IR A, BA LR BT HZ 07, & 2 6 BT A & #hel S0 i 25 evictor
X ZRA A evictor B9 E 2R AIE £ B RS,
7E: Flink REERIET O F LR WG . XE%RE, AF evictor T AN G 0 69 4 Mtk T4k, 12
REAETR—EARLIERREG I EWTE,

3.7.6 AIPIRB|HHE

s AR A OB, AT AR HI TG 3R AR BE G O, BRI Blink FH R SR 5 = A4 B 8] i3k A% 1 7K B
T 1 e IR & 25 SR [

R T F R R R F I B AP (R KPR R 28 T 2R TR AT K G B A L E

BOAEOLT, K& i HoRER, IR0 EEKps MRk 281, Flink fovF 8 & 1 0E R 48 E
FVFI I KIEIR o SO VFAEIR 45 2 0 2 7E B MBS < A nT DAREIR Z /b)), HERIME A 0. fE/KENZ it & 1
KEZ G, HEMAKNET (GFORBFRIFIIEIR) 2 iEIARI TR, VR maEw g, MRAEE
il 28 AR, ZEIRE R M BRI e R Al e 2> FBUE L PR il . EventTimeTrigger & X P .

Flink ¥ 2 fRFFH D FPRES, BRIEMRTFMERT L. S35, Flink 2 MR & O -8R e
KA.
OB T, RV EREAN 0o Ml il, /KNG mRE P CEE M. AT VRS i
TR E RVFIIIEIR

Scala fXH5:

val input: DataStream[T] = ...

input
.keyBy(<key selector>)
.window(<window assigner>)
.allowedLateness(<time>)
.<windowed transformation>(<window function>)

Java fChi5:

DataStream<T> input = ...;

input
.keyBy(<key selector>)
.window(<window assigner>)
.allowedLateness(<time>)
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.<windowed transformation>(<window function>);
E: 21E ) GlobalWindows & 2@ B R0, RAF EHELR, BALEHF L RITHEE
Long. MAX VALUE.

MR R VFRIEIR KT 0 I, & 1 R A A K B I o 1 R 5 IR B . RSO, S —A4
SEISAE AR ER (e BN, WIRE Rl T IR 55— IRl o IX SRR RO SEIR fil % (late firings)
KRB IR b ¥, 53K (main firing) ANF, il 2 5 H RS — K .

SUE P T A I E DR . BRI IS — M E D, El s, REEil
B ZRE R/, A IR D B IXA T, — NS AT DU AN Z B0 88 [ i E R R,
M= A2 — AN FEIR A5 5F

FRIR 2 i B8 1 o it

{8 Flink m00%0 R, 7T RS 2 — AN REIR X 55 1 3E i .

T 20 T R E A AR T LR B sideOutputLateData(OutputTag) $RBUR 2 84 . S8 5, AT
DAFE B AR I 45 2R A5 3004 Hh .

Scala fXA5:

val lateOutputTag = OutputTag[T]("late-data")

val input: DataStream[T] = ...

val result = input
.keyBy(<key selector>)
.window(<window assigner>)
.allowedLateness(<time>)
.sideOutputLateData(lateOutputTag)
.<windowed transformation>(<window function>)

val lateStream = result.getSideOutput(lateOutputTag)
Java fXh5:
final OutputTag<T> lateOutputTag = new OutputTag<T>("late-data"){};

DataStream<T> input = ..;

SingleOutputStreamOperator<T> result = input
.keyBy(<key selector>)
.window(<window assigner>)
.allowedLateness(<time>)
.sideOutputLateData(lateOutputTag)
.<windowed transformation>(<window function>);

DataStream<T> lateStream = result.getSideOutput(lateOutputTag);
3.7.7 HEBHOLER

T AR 145 L /2 DataStream, fEZ5RICHFPRERE T DEIENGEE, Frel, WHRAALRERE N
HIoefE B, B JIFE ProcessWindowFunction )45 Rt R P Fa i iZER . 4Rk L EHE—
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FHRAS S TT AR I () Xl i By AR PR A s K S VRIN RJK,  RDSSA [8) k- 1, KD o D S5k
B EIEIEN I R, T FAR i RS R AR B (8] % O —FE0 . fln, 7E%& DRER
ZJr G A RIEG EE AT RS — SR (AL ()8R, th AT PAE — N AR BRI [A) A fa)k . X T Ab P
(), XA RIS S ERX T AR E S H, i b/KENS % O msg 57, nr U A A R ) &
FIOR /N ST B ) B 1R A

KENEH O E

MUKENEA B O EAERT, X8 ko P AF 2

O MEcKmaEE PSS A AR - 1) ANTHKENRE, KENfil & BT A & 1 it e
Q  JKEHZJERESE R4 R RlE

BEEE OKERE

WIFT AT, THECE O AEE S B TR 7% DL ROK BN & R A8 By SRR VPR 2k 1 AR 5
fE—it. JBAOVEEPATHAIESME D #AE, KPR BE(EHAFE key, (ARG K A AMHE LiFE
F o R A& B IEAR R s DR e, X IR AR EE T sl

Scala {15

val input: DataStream[Int] = ...

val resultsPerKey = input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.seconds(5)))
.reduce(new Summer())

val globalResults = resultsPerKey
.windowAll(TumblingEventTimeWindows.of(Time.seconds(5)))
.process(new TopKWindowFunction())

Java fChi5:

DataStream<Integer> input = ...;

DataStream<Integer> resultsPerKey = input
.keyBy(<key selector>)
.window(TumblingEventTimeWindows.of(Time.seconds(5)))
.reduce(new Summer());

DataStream<Integer> globalResults = resultsPerKey
.windowAll(TumblingEventTimeWindows.of(Time.seconds(5)))
.process(new TopKWindowFunction());

FEAM T, S — A RAFE R TR & [0,51 A 45 R AR FE B 1O T R A RO (8] B (0,5 F 45 . IX Vit
FAFA key AT, SRJRAESE R IHEF — % 1 top-k TR

3.7.8 BHO%EHE

fEF & &S (window join) KPR TR IRIREAR, XMRILE DI key, IFHALTF
—ANE . ATV D RO E SCX R E L, R SR H X PN R B TR AT TR
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SR GRSk B Wb ) e AL 45 F 7 52 L JoinFunction BY FlatJoinFunction, /7 0] PLZE H vk Hi VG
AR FRATEE R
— ML TR RE AT
stream.join(otherStream)
.where(<KeySelector>)
.equalTo(<KeySelector>)
.window(<WindowAssigner>)
.apply(<JoinFunction>)

R H ) — S I

Q PRI TR S R ESRAT NROIT iR, XEREQR MR sR kB 5 —
MR TC R EER, M AENTRA SR

QO RLSERSEROERR I T FOR AR B BT E R K KIS TR 9 e AT i TR 8k 491 4T A [5,10)
NI T E PR S EE IRRTT R AT 9 1R K

N HATRAL ] — LR 37 TR BEE AN R R 1 & FHERR AT 9.

BEE D&

MPAT MR E CIEER, A B A key AR IR & ELT) 7T R AR VL ot 41 & (1) 7 U,
FfAL 1825 —A~ JoinFunction B FlatJoinFunction. ENIXEAR—WEE, —MNRIIICE R ILIR D) &
FHRARE S —MRKITER, A SR H!

R E R, BATE ST =K 2 B RERSNE A, B AR E DEAN[0,1], [2,3] o B
HER TENE OFTE TR A E, X EIE R L 1825 JoinFunction. ¥, 1EIR3NE 1[6,7]
A KRBT AR, BRI P ARSI ER Tt R ©OMOMIEZ LR .

0 1 5 4

time
4.4
54

— (D
- O0O-=0

Scala {Chg

import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

val orangeStream: DataStream[Integer] = ...
val greenStream: DataStream[Integer] = ...

orangeStream.join(greenStream)
.where(elem => /* select key */)
.equalTo(elem => /* select key */)
.window(TumblingEventTimeWindows.of(Time.milliseconds(2)))
.apply {(e1,e2)=>e1 +""+e2}

Java ’T’hﬁ%
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import org.apache.flink.api.java.functions.KeySelector;
import org.apache.flink.streaming.api.windowing.assigners. TumblingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

DataStream<Integer> orangeStream = ...
DataStream<Integer> greenStream = ...

orangeStream.join(greenStream)
.where(<KeySelector>)
.equalTo(<KeySelector>)
.window(TumblingEventTimeWindows.of(Time.milliseconds(2)))
.apply (new JoinFunction<Integer, Integer, String> (){
@~Override
public String join(Integer first, Integer second) {

return first + "," + second;

s

WshE D&

MPATIE N E CIERR, A BA A key FIAIRIEINE DI TR EBE o &, Hikidsn
JoinFunction ¥ FlatJoinFunction. 7E24R1¥ 30 & A — MR R P& ERE A — MR TR TR
AR R, HYITR T RE MR A D BOER:, AR — N DR A

FE N T AME 7 rf, JAME R RN 2 SRS &I, JRR HIE8) 1| 200, 88 ]R3 % H[- 1,0],
[0,1], [1,2], [2,3]) ..o x HH NUEEMTCFRR ARG SN E D 4£1645 JoinFunction (105 . fEIX Bk n]
DLEE], B, % A123]F, BERQYE S ARKIG@IAT 1 join HHE, H5% M[1,2]5 WAEAT N AE#R 3

HEAEAT e R IFATIER .
T
0 3 4
0 1 2 3 4
‘—I—H_‘
0,0 23 33 44 time
33 34
4,3
4.4
Scala AL

import org.apache.flink.streaming.api.windowing.assigners.SlidingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

val orangeStream: DataStream[Integer] = ...
val greenStream: DataStream[Integer] = ...
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orangeStream.join(greenStream)
.where(elem => /* select key */)
.equalTo(elem => /* select key */)
.window(SlidingEventTimeWindows.of(Time.milliseconds(2) /* size */, Time.milliseconds(1) /* slide */))
.apply{(e1,e2)=>e1+""+e2}
Java f15:
import org.apache.flink.api.java.functions.KeySelector;
import org.apache.flink.streaming.api.windowing.assigners.SlidingEventTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

DataStream<Integer> orangeStream = ...
DataStream<Integer> greenStream = ...

orangeStream.join(greenStream)
.where(<KeySelector>)
.equalTo(<KeySelector>)
.window(SlidingEventTimeWindows.of(Time.milliseconds(2) /* size */, Time.milliseconds(1) /* slide */))
.apply (new JoinFunction<Integer, Integer, String> (){
@Override
public String join(Integer first, Integer second) {

return first + "," + second;

s

SiEE OERE

HPAT U E DR, 2 CUHE” R SE SR, BT B R [E) 8 T 20 LA 4 A s
FeAL 345 JoinFunction 5¥ FlatJoinFunction. [FIFE, XKBHAT—MNWIZERE, FWRESEE D RASkRE
—MNREITCER, WAL KB AL A g H

0 4 5
o o
< <
(U] (U]
1 2 5 6 8 9
1,0 54 time
2,0 5,5
6,4
6,5

KEBEAE LT —NaiEwE g, PN SER D0 lms. F =21, ERimA2S1ET,
K B AR PERE TG R WAL 8845 JoinFunction. 7R3 =R, GEMTERAILE, FIUOMOKA
SEEEA

Scala fXH5:

import org.apache.flink.streaming.api.windowing.assigners.EventTimeSessionWindows;
import org.apache.flink.streaming.api.windowing.time.Time;
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val orangeStream: DataStream[Integer] = ...
val greenStream: DataStream[Integer] = ...

orangeStream.join(greenStream)
.where(elem => /* select key */)
.equalTo(elem => /* select key */)
.window(EventTimeSessionWindows.withGap(Time.milliseconds(1)))
.apply{(e1,e2)=>el +""+e2}
Java AAi5:
import org.apache.flink.api.java.functions.KeySelector;
import org.apache.flink.streaming.api.windowing.assigners.EventTimeSessionWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

DataStream<Integer> orangeStream = ...
DataStream<Integer> greenStream = ...

orangeStream.join(greenStream)
.where(<KeySelector>)
.equalTo(<KeySelector>)
.window(EventTimeSessionWindows.withGap(Time.milliseconds(1)))
.apply (new JoinFunction<Integer, Integer, String> (){
@~Override
public String join(Integer first, Integer second) {

return first + "," + second;

s

A B 4
B[ %% (Interval join) M — 4V 3k key K MAGRENTN A M B)TERIESEKR, HAii B
f 70 2R IS (B8RS i AR50 2% AR TRTERAH X6 TR B o
XAt AT ARSI TR Al T
O b.timéstamp € [a.timestamp + lowerBound; a.timestamp + upperBound], 5%
U a.timestamp + lowerBound <= b.timestamp <= a.timestamp + upperBound
Hrpafiib R AMBtE, BAEH - key, REF AR/ TEET EA, M EFRARHT
LI B (1 T8] B RE H AT AT W IERE
s — Xf 70 % f5 3 45 ProcessJoinFunction B, BATTRE B 43 BT W6 AN 6 2= 1R 5 K R I) 38 (AT DA e ok
ProcessJoinFunction.Context 15 [i] 1% 8] #K) .
7%: interval join B AT A X HF 4041,
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0 2 3 4 5 {7
2,0
2:1
e BT, JATH T 782 2808 E RO+ Z2REEMN MR “orange” AT “green” o BRIA
BT, XEh R REER, Aknr PR, lowerBoundExclusive()fl. upperBoundEx¢lusive () /7 72K B4
BEINT A FTULER], WA NE—NaE, MM B 1—En [yuE o w7 JOIN. Hrh, E
FAT G AL 8, AT PR B4 Interval join H FT A SCRF INNER JOIN. RR&E 2 JSH 0 R AL B 45
ProcessJoinFunction B, A5 [E] 825 NP A 76 25 70 % K R R Bt ) 8% o
HALEK RIS, W, RoxEh =M XE:

U orangeElem.ts + lowerBound <= greenElem.ts <= orangeElem.ts +upperBound

time

SEPLERE ARSI .

Scala ffit:

import org.apache.flink.streaming.api.functions.co.ProcessJoinFunction;
import org.apache.flink.streaming.api.windowing.time.Time;

val orangeStream: DataStream[Integer] = ...
val greenStream: DataStream[Integer] = ...

orangeStream
.keyBy(elem => /* select key */)
.intervalJoin(greenStream.keyBy(elem => /* select key */))
.between(Time.milliseconds(-2), Time.milliseconds(1))
.process(new ProcessJoinFunction[Integer, Integer, String] {
override def processElement(left: Integer,
right: Integer,
ctx: ProcessJoinFunction[Integer, Integer, String]#Context,
out: Collector[String]): Unit = {
out.collect(left + "," + right);
}
Ok
»
Java f15:
import org.apache.flink.api.java.functions.KeySelector;
import org.apache.flink.streaming.api.functions.co.ProcessJoinFunction;
import org.apache.flink.streaming.api.windowing.time.Time;

DataStream<Integer> orangeStream = ...
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DataStream<Integer> greenStream = ...

orangeStream
.keyBy(<KeySelector>)
.intervalJoin(greenStream.keyBy(<KeySelector>))
.between(Time.milliseconds(-2), Time.milliseconds(1))
.process (new ProcessJoinFunction<Integer, Integer, String(){

@~Override
public void processElement(Integer left, Integer right, Context ctx, Collector<String> out) {
out.collect(first + "," + second);

}
s

3. 8 R HEIE

MZ BT ZEFRATTENTE, Flink 0% 3454 J2 Tovk Ui 1n) S50 00 I TR) R S AIZK BDAE 28 . 91 anFRAT)
i FH ] MapFunction %% 445 4 5t G207 A IS [A]BREGE 2 i S5 AR SRy (|] . IME— SN 5T, Uikl
A B A SRR ENME BN E ., Kk, Flink DataStream API 384t T — R ¥ KL (Low-Level)
AR, PTRAUT RIS TRIRR . K ER DL SR R I A o ] DU H R I — Se A, ok e AR
X—BAMES API, #iFRA ProcessFunction.

ProcessFunction K S Ab B 5 THI S MUIRASAH S &y MLy im AL 2 3 RS 7 1 s R A o T A
FH Flink 61 S5 R 5 B FH R ) il o

3.8.1 ProcessFunction

ProcessFunction 7& — MK PR AL A, RVFUT R TG GGETEIN) TN FE P I AR 1«

Q  events: HRRHIIITER

Q  state: KA, HTSEM—FH, MHT keyed stream.

Q timer: JEN &%, SCREFHWE AR A, {XH T keyed stream.

ProcessFunction B LI A /& — 15 ] keyed state 152 B #% i) FlatMapFunction. 18I A% A A 4%
W RIS AR Bk AR B A

ProcessFunction HI R A4 =5 4D B0 R FH DA A S s SCRDIE 2538 4 (A8 FH 22 i 16 7 11 Bk 0R e 46
L ICIESEE) oo filln, Flink SQL /2 1% F ProcessFunction SZH I

Flink 2}t T 8 > Process Function:
ProcessFunction: AT DataStream.
KeyedProcessFunction: FF KeyedStream, keyBy 2 J& FItAb#E
CoProcessFunction: HJF connect 4% Vi »
ProcessJoinFunction: T join i #/F .
BroadcastProcessFunction: T/ #%.
KeyedBroadcastProcessFunction: keyBy < J& 1) .
ProcessWindowFunction: 7l &R 5.

ProcessAllWindowFunction: &% OE 4.

(I Iy Iy N B I B
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ProcessFunction 3 7 > [B1 1 B A0 75 2252, 439/ processElement Al onTimer. JLJA% e -

/**
* A function that processes elements of a stream.
* <p>For every element in the input stream {@link #processElement(Object, Context, Collector)} is
* invoked. This can produce zero or more elements as output. Implementations can also query the
* time and set timers through the provided {@link Context}. For firing timers {@link #onTimer(long,
* OnTimerContext, Collector)} will be invoked. This can again produce zero or more elements as
* output and register further timers.
* <p><b>NOTE:</b> Access to keyed state and timers (which are also scoped to a key) is only
* available if the {@code ProcessFunction} is applied on a {@code KeyedStreamj.
* <p><b>NOTE:</b> A {@code ProcessFunction} is always a {@link
* org.apache.flink.api.common.functions.RichFunction}. Therefore, access to the {@link
* org.apache.flink.api.common.functions.RuntimeContext} is always available and setup and teardown
* methods can be implemented. See {@link

* org.apache.flink.api.common.functions.RichFunction#open(org.apache.flink.configuration.Configuration)}

* and {@link org.apache.flink.api.common.functions.RichFunction#close()}.
* @param <I> Type of the input elements.
* @param <O> Type of the output elements.
*/
@PublicEvolving
public abstract class ProcessFunction<l, O> extends AbstractRichFunction {

private static final long serialVersionUID = 1L;

/**

* Process one element from the input stream.
* <p>This function can output zero or more elements using the {@link Collector} parameter and
* also update internal state or set timers using the {@link Context} parameter.
* @param value The input value.
* @param ctx A {@link Context} that allows querying the timestamp of the element and getting a
* {@link TimerService} for registering timers and querying the time. The context is only
* valid during the invocation of this method, do not store it.
* @param out The collector for returning result values.
* @throws Exception This method may throw exceptions. Throwing an exception will cause the
* operation to fail and may trigger recovery.
*/
public abstract void processElement(l value, Context ctx, Collector<O> out) throws Exception;

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

*

* @param timestamp The timestamp of the firing timer.
* @param ctx An {@link OnTimerContext} that allows querying the timestamp of the firing timer,
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* querying the {@link TimeDomain} of the firing timer and getting a {@link TimerService}
* for registering timers and querying the time. The context is only valid during the
* invocation of this method, do not store it.
* @param out The collector for returning result values.
* @throws Exception This method may throw exceptions. Throwing an exception will cause the
* operation to fail and may trigger recovery.
*/
public void onTimer(long timestamp, OnTimerContext ctx, Collector<O> out) throws Exception {}

[
* Information available in an invocation of {@link #processElement(Object, Context, Collector)}
* or {@link #onTimer(long, OnTimerContext, Collector)}.

*/
public abstract class Context {

/**
* Timestamp of the element currently being processed or timestamp of a firing timer.
* <p>This might be {@code null}, for example if the time characteristic of your program is
* set to {@link org.apache.flink.streaming.api.TimeCharacteristic#ProcessingTime}.
*/
public abstract Long timestamp();

/** A {@link TimerService} for querying time and registering timers. */
public abstract TimerService timerService();

/**
* Emits a record to the side output identified by the {@link OutputTag}.
* @param outputTag the {@code OutputTag} that identifies the side output to emit to.
* @param value The record to emit.
*/
public abstract <X> void output(OutputTag<X> outputTag, X value);

[
* Information available in an invocation of {@link #onTimer(long, OnTimerContext, Collector)}.
*/

public abstract class OnTimerContext extends Context {

[** The {@link TimeDomain} of the firing timer. */
public abstract TimeDomain timeDomain();

}
XA E N FAE A processElement; 4 11 83l & 1 8 B onTimer. 1X 287 25 7] DU S4B [H]

SERS2S, AT DR AL PR (0] B 245 o o B 2 ] Lk S R R 7 6 0 A B RS 1) AR S84 B TR R R AR A R A T e
processElement A1 onTimer #i#& 4t T — N L F 36 %, v H T 5 TimerService( LA S HAh P9 2931742 H..
XA AR 6 25