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Flink #&KKIXRRI T EFR, R30KZE—HHE:
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—. Flink f&4\

1. Flink KB

XU REHR N G AR, WL TR Z AT IREE X, Hh £ 41A Hadoop.
Storm, PAJJERI) Spark, AT E & H LIERIN S . Spark T T
T ERSETR, WL A, WA 7 NIRRT CEK S . Spark [kl
Za/b S AR E R RS S5 . R Flink, tEX A HRERER
MR -

FEEAN 2 X, FHIRZ N RBEEN RS RS T 4 48, 3%, WHERZ
AAZNE A5 ll BiX 20 At .

G AR RS E, TRl Hadoop A # ) MapReduce. 1% B KK B iZ#R
AR MapReduce A4S, ERHE D AMABIE, 70909 Map F1 Reduce. Xt
T EERI R, SASAETT Bok Lk 5k, EE T ARALE LZE R L
ZA> Job WEREL, PASER—ANTEBERRE, Bl

X FE ) B, AR 7 SCRE DAG ARSI ™A PRt SCFF DAG HOREZER K71
N ARSI #E . W Tez DLAE BJRE) Oozieo XHRATAZLHFL &AM DAG
SELZ AN X s AN T 248 1) Tez Al Oozie SR, KZ L ZHALAEEHIAES .
FER R AE BL Spark AR AR B G 5. 5 =AU B 5 SRR S 3 2
& Job R DAG >CFF (AESHE Job) , VLASRIAMISER 15, fEXE, RE
N2 A = AT 5| S RS IR I s AT LA BE ) Jobe

b5 5 ARSI B I, (2 T EENHPOE R, S Ak AT R
AELL AR A SQL 25/ FF. Flink MJUEAE AR VIZE T8 DUAR. XMW iz T
BUERIAE Flink XPTHE R SCHRE, DARE —B e Bfl. 2428 Flink 7]
LASZRF Batch [4ES5, PALZ DAG [Miz%.

B

% 1 f8: Hadoop MapReduc #tAb¥E Mapper. Reducer 2;

2 fC: DAG HEZE (Oozie . Tez) , Tez +MapReduce fttAbFE 1 /> Tez =MR(1)
+ MR(2) + ... + MR(n) HHEL MR ZCRA Pkt

% 3 A8:  Spark fitAbBE. FALEE. SQL mJE API SZHF HAF DAG WAFIEIT
B MEREECC T RIESE s
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B4 AR: Flink b3, FALEE. SQL mi2 APT i @4 DAG Wistit& ik
Red E . AIEEME R .

2. 4R Flink

Flink #J§T Stratosphere IiH, Stratosphere &7 201072014 4 3 ff
i AR AR R R S A 1R — 26 FL A () K S R AT IR 7 0 H 2014 4F 4 J

Stratosphere HXAGHE B HIFFEMESS T Apache BAFEE 2y, S INIX AN AL
HIPIARM A2 Stratosphere RAHIZ IR NG, 2014 4 12 H,Flink —
ERBN Apache BUFFE G 22 TR IH

FEAEIEF, Flink — Rl AR 15, T H R — R R EEEERN logo,
XA 2 R g BRIEA PR R T3 (4 R 38 PR AR AR B R — Ak N R 204
o, 1M Flink HFIFAR logo A ZHRELE, RERBItE Apache M4
2] logo BRUEAHNER, HEiZdl, Xs2&—H Apache KUK HIFA R .

APACHE

SOFTWARE FOUNDATION

Flink EAERLTAER 720 H MBS “Apache Flink 2R, FEGE.
Wl e AT P DA R R U AL EE N AR P AT B R T IR TR AL B RE 2R

Apache Flink & —MERM A AL #5158, M FXEF ARG AR T A
WA Flink #B0HEA & LNERA S TI21T, DAAPIITEEAER
M RIAT T

3. Flink WALERESME

I SRt ARAEIR . it RE AL B

2. SCRPHAHFEFRE KT L (Window) #AF

3. SCHFFAIRASTHAEN Exactly-once i X

4, CHEEEREREH (Window) #4E, ¥ T time. count. session,
DL data—driven W) F#4E

5. SCFFHA Backpressure IHREMIFFELIHUARAY
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6. XFFEETREH MMM (Snapshot) SEILHI 2 HY
7. —NisiTH AR 2 FE Batch on Streaming AbFEFT Streaming AbFE
8. Flink 7E JVM WHEBSEIL 1 H N A& B
9. CRREMIHE
10. SCHRERE P H Ak : BERREREOL T Shuffle. HFF &G Dv#lE, a4
A W EHAT AT
4. Flink #A

Flink ZFrBAREIRA0AT, B EHREZMI]NEEAST: Checkpoint. State.
Time. Window,

B4R Checkpoint ML, X& Flink BREEM— MM, Flink EF
Chandy-Lamport SH%SEH 17— A 20— FOE R P, ANt 17— Btk
%3, Chandy-Lamport HEsiBr F7E 1985 4[Nk DAyt tiok, HIFEH
WART V2N, 1 Flink NFEXANELEAKFEKRT .

Spark FIT7ESEZHL Continue streaming, Continue streaming HIH B2 N T %
ICE AL B GERT, FoA 7R E R LI M — B iE X, %KM Chandy-Lamport
IXANEE, UiRH Chandy—Lamport HYEFEML AR T —EHHE.

AL T —E M E L2 )5, Flink A T ik P fEgRFER Ge8 S MA . AR %
EHRE, 0Pt 7 —E R R R 71 State APT, GFEHH A ValueState.
ListState. MapState, ¥THAVIN T BroadcastState, f#if] State API FEf%H
BN A2 B — B L.

Bk A, Flink BSCHLT Watermark AL, REAE SCHRFIEE T S04 IR TR] 1 Ak
M, s UET RGN A AT, RER A AEER R . FEBIERIRE] FH
BL B E i -

AN S IR IR A AT R A TR e AT T, R T — M AR
0 Efox AT . Flink $24E PIFARIH SR H, Eanish e o, R 3h
EWH L 2 E H LIRS RE R E E W E H .

5. #tabHE 5L

HACE RS A F FFAL KE, fACEARR G & 7 207 2Bl 4 RE 58 &
TR TAE, —HTE&g. R R LA L, ALy TE
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B RN HAR R PATERAE, TR IS R GuAE a0 A B s TR AT 4, — A
TSEm gt

7t Spark AEREFRF, X THEAATEFIFUACB R T A ERIEARNESE, A3 H
SparkSQL SKHL, WALEEH Spark Streaming SEHL, XA KH P HEGLR I AR
W, A ST R AL 3 88 S A BRI AR BE, T Flink W] DA S A AR BN
Flink fEdnfa AN SO LA B 5RALFLRGWE ? 222, Flink Heftbabs (RIAL2E
HIRFFSEYE E— PR R AL .

Flink #2001 RZE0) 2 FIEH ) Flink Runtime $HAT 514, B2 — izt
REG, BeERZEIRRET HE — G GhLE LA T AT .

Flink Runtime $4T5/ZE0]PAYEN YARN (Yet Another Resource Negotiator)
PN AR P EERE BT, WA DIAE Mesos ERE BigqT, & DMERML LigqT
GXXF T Flink AR RUAEE AR .

o0 = =
v i S
o © o | = o ©
a | = = a =
@ = @ 2 i > < @ 32
= &g S o o T8 | 83
£ O o = a2 Ts GG e &
2
o3
P DataStream API DataSet API
& Stream Processing Batch Processing
g Runtime
(&} Distributed Streaming Dataflow
>
2 Local Cluster Cloud
2 Single IVM Standalone, YARN GCE, EC2

EBEA Flink BEREIZOHRA Sy, (EF 322, Flink 20735248 T A
MALE KD (DataStream APT) MM MALERED (DataSet API) . A,
Flink BERTDASERGIMACEE, AT LASERttAbIE . Flink SCREOIIA RV AL 3 2%
3] (FlinkML) . S 23R4 (CEP) . LRI (Gelly) , A4 BlEERT
AL FEFHEAL B Table API.

RE#E Flink Runtime AT 5IZHEZHIREFIREA, HEXFEMETAEILKT
b5, mEEEMRE S, BTXAERE, Flink $24E 7 H2EAE Runtime $UAT
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5182 L APT, DAFSBIA P O7 (AR S s EAR T . Flink #2648 7 H TRk
Hiff) DataStream APT FI THLALHEfY DataSet APT. {HIFVERAIE, RE Flink
Runtime AT 5| EETIRAAFER, (2 DataSet API 4T DataStream APT #f
TR K, X2 BN T A EPR LA B ) 75 SR 7E Flink $@E4EZ HWHA K.
DataStream API W] ARt PR EIEW, FHEFI LA Java Bi#E Scala TFHK
S FFRAN A FERET /N DataStream (IEIREGEHIRIT R, XAHHRLEH
F T3R8 KA 118 0 A7 XA
Flink 5040 2R mAABE B R AT BT S HLAE FigdT, e KA R AT
50y VF 2 /NI 4y, BRI HLESBAT — 3847 Flink BEWS H shHuAf R R AENLES K
B B AR R I TSR RS R ST, B EEE bug BUHATHOA TR G A T
R FEPAT — Ik EFHREJARTT RN AT E 0 Is 4T R Flink A5 FAf
AR R, AT RN AT DL A Rp s A2 i B AN SR i 3t (R
AhFE)

—. Flink #&KE3h

Flink SCRFZ Mpazdetdist:

1. local (AHL) ——HHUEA, —HAMEH;

2. standalone——JH rA=, Flink [EAFEERE, JT ARG

3. yarn——iF RS —H Hadoop YARN & EH, A/ FAEEfliH .
Flink ZERFAZBEAE TASCRITENE, 1223 Flink, A] AT R BORIET %
3,
ARAE AL Flink B Yarn #EA
A, T ORI R R R, — R — MR EINHE AT 2
TSR] Workload, RILMEH] YARN K& A 1553

1. Flink #£ Yarn EHIEBEZEW
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and request AppMaster

2, Register resources

container

3. Allocate AppMaster Container

4. Aliccate Worker

1. Store Uberjar
and configuration

Always Bootstrap containers with
Uberjar and conflg

MEHF AT LA ], Yarn B2 i Fs 223K 00 hadoop MIFCEAE S, 1EHE Yarn 1Y
ResourceManager. FTLAE 1% E YARN CONF DIR ={# HADOOP CONF DIR E#
HADOOP_CONF_PATH, W ¥E | H i —HMIEARE, Mgl iR Lk
AR R R T, Akt hadoop home MIMEEARHE, 2Nk
$HADOOP_HOME/etc/hadoop FIFC & SCAF -

1.

A5 Flink Yarn £X1& 0, 2700 5 ek A GER K BE (fF
fiiv THED BEHEY. BFELWHS FEAS HDFS K& Flink MECES
B Flink () jar HF] HDFS;

2 il RM O AGEIF K ;

RM 4] N\ Ki5:=R#E4, B& container, JEM HDES W F#; jar DLAZAC
B

JaZh ApplicationMaster A1 jobmanager, ¥ jobmanager MIHhll{EE 5
PIBCESCAFH, HAF hdfs b

[FEF, AM [a] RM AISOBREME S, HIERE (cpus W)

B4 TaskManager 75%%, M HDFS HF# jar B KA E CIFIEE3h;
# task {5518 jobmanager LAk H CHPIRASHEEL, AM 1
jobmanager fE—/N7Eds b, AM AtAEHERE &AL S5 BB AT IRAS, A BAFE
155 RIS, EE 38T A BT 555

R4/ )G, AM [ RM VERHEIRHIE O

2. BIER

1. B hadoop WIFCEZH: vim etc/hadoop/yarn-site.xml
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IR
yarn.nodemanager.vmem-check-enabled

&g Hadoop ] varn—site.xml, SIIZHCE R NWAAEN D EE, 2 5EES
NP

BINN true. 84T Flink F2J¥, 1REZ WALHENS, XA{E yarn & HIIR
P2 job.

2. B ERALE /etc/profile:

Z8IN: export HADOOP_CONF_DIR=/export/servers/hadoop/etc/Hadoop
YARN_CONF_DIR 5%# HADOOP_CONF _DIR AZJUHG I I57A5 & 15 B Mist B YARN F1
HDFS P&

2. Jazl) HDFS. zookeeper (HIHLEANE zookeeper) . YARN £EHf;

3. fi/f] yarn-session HIRIZIRAZAFL.
Yarn Session HEFIRAZ/ENAFF T : yarn-session Hl yarn-cluster

3. #ix—: yarn—-session

SIS
1. f# | Flink # ) vyarn-session (yarn &% F i) , &8 3)
AN BR 4 JobManager 1 TaskManagers:
2. % i@ it yarn-session 232 1F
3. yarn-session 2 — HJH 3, AW R P e AW AE 5
4. MARWHEAHERKREMWNEN, &5 FHX M7 .

Flink-job Flink—job Flink—job Flink-job

Yarn&E#F

Flink
yarn-session
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£ flink H 3% )3 31 yarn-session:

bin/yarn-session.sh -n 2 -tm 800 -jm 800 -s 1 -d

-n KRR HIE 2 MESE

s RRABAIEBRRBIZ LD slot BEA, R EHE

-tm X /R & 4 TaskManager H ik 800M W 7#

-d o i KB AT

fi# i flink 2 21T % -

bin/flink run examples/batch/WordCount.jar
mMEETFEATE T, AT LLfEH yarn application -kill
application_id 3 #i/f % .

yarn application -kill application_1554377097889_0002
bin/yarn-session.sh -n 2 -tm 800 -s 1 -d = & 2&:

E B Yarn HiE 3 4~ container CEI{E H i T H A, BN
ApplicationMaster 1 Job Manager A — M4 A% . — H
¥ Flink # % 2] YARN #£9%, © < 2 /" Job Manager [
EEEMERE) , Hd 2 4 Container i3 TaskManager
(-n2) , # 4 TaskManager #l & W 1 Task Slot (-s 1) ,
It H ] 4 4 TaskManager ff Container H i 800M W %,
PL ) — A~ ApplicationMaster ( Job Manager) .

4. B3 —: yarn-cluster

RE R
I EERAES 4 VARN;
2. KB, @& AT
3. 2HBNKH session,

Yarn#E &
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i flink BEHEASATS:
bin/flink run -m yarn-cluster -yn 2 -yjm 800 -ytm 800
/export/servers/flink-1.6.0/examples/batch/WordCount.jar
-yn 7~ TaskManager MM
a8
1 fEQIEER iR, ERNEESEMEL 1, (HRAEERE L7,

PR P — UL B 2R, IR AN ] DAAS 2 R — AN S ) $R A T i 24
conf/flink-conf. yaml;

A LLEE: -D <arg> Dynamic properties RETJAA M E(E S .

-Dfs.overwrite-files=true -Dtaskmanager.network.numberOfBuffers=16368

2. WMBRMMHEIRZ flink on yarn 3, YA standalone BLTE,
THEMIBR: /tnp/.yarn-properties-root, KNERINEI YA yarn R
FE AR yarn-session {§ 27 H) jobmanager.

=. Flink B17%H

1. Flink BBFEEH

Flink F&F LA @Y RS (5733, Flink [ DataSet APT H/{fif
[f] DataSet RN O - MES EJF, W2 (AlRekTC1LBE 1K) B ic st
MR — A ANRAE A — N EE NREAE. BN, e —AN i E AN
Hf .
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DataStream<String> lines = env.addSource ( —_
new FlinkKafkaConsumer<>(..));

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

L e o

Source Transformation Sink

Operator Operators Operator
/ rd AW \
keyBy()/
Source map() window()/ Sink
\ ‘ y
Stream
\ J
}

Flink N FRE R4 R 52 an b B s

Source: FIEIF, Flink FEFUACHEAIALLLEE FF source KA 4 2K TR
HEEAT) sources FEFILAFM source. FETMBER TN sources HIE XM
source. HE XH) source 7 JLHIA Apache kafka. RabbitMQ £, 4SR{/RtL AT
PLE LH T source.

Transformation: FIEFHRM)SMERIE, B Map / FlatMap / Filter / KeyBy /
Reduce / Fold / Aggregations / Window / WindowAll / Union / Window join /
split / Select &%, #RAEIRZS, W LLKGHHs e e v B pi U AR 22 ) 2l

Sink: #EWCEE, Flink 3t 5005 ROEER AL S, URAT RERR 2470 TR,
Flink %W Sink KMEAWITLE: HASLAE ITEIHR. HA socket « H
SESLI sink o HEXH sink HULHIA Apache kafka. RabbitMQ. MySQL.
ElasticSearch. Apache Cassandra. Hadoop FileSystem %%, [FJFE/RtLA]LLE
X HCH sinke.

2. Flink H4THIER
Flink FEFPERAT IR, S#idlg—"1 Streaming Dataflow, —*
Streaming Dataflow &M —%H Stream F1 Transformation Operator ZHEH.
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TEJR B N—AELZ A Source Operator H4f, SR T—1MEZ A Sink
Operators

Flink P4 ERIHMTHMSMARE, EPITERES, — i (stream) B8 —
MNERZ AN X, TE—A operator fl & — B Z A operator TAT55. #1E
TAESS AR ST, EAN R AR h AT H 2R AEA R B8 B R ) 2 s b
operator TAEFHIEERZX —HFiE operator MIFATE. FHFEIFEFH HIA R
operator A AFH A HFFATE .

. keyBy()/ . Straarming Datafio
Source © map() p (e & (condensed view)
apply

Cperator Stream @

- -, o g _
ReyBy()/
Source i map(} . i window( )/
7 i [1j ’ apply(}
Operator Stragm 4 Sink
Sublask Fartition 1] | Streaming Dataflow
I ! & E (paralialized view)
. | keyBy()f [\ ™
Source | 3 map() || windew()/ £}
121 K {2} 1 apply()
3 21
L AN g LN A, \ 1 o
parallelism = 2 H[

paralielism = 1
—/N Stream A] LA Stream Hr[X, Wit Stream Partition. —
/™ Operator HA]PA#E/r NZ A Operator Subtask. Ul EEH, Source #i% ik
Sourcel Fl Source2, EA1HIN Source FJ Operator Subtask. HF—14>
Operator Subtask #BJ&7EA A LR LRI PATH . —A Operator FJFFAT
&, BT Operator Subtask HIPM. K Source HIFFATE AN 2. M—
Stream [WIFFAT S T €A Operator MIFATRE,
HARAEMAS operator Z [AE i P A5 2
One to One #z: P4~ operator FHIMBIALHIII 5, o CRIFEURE T 73 X £
FEHEHE ; i EEF R Sourcel %] Mapl, BRI K Source W4 X 4F!H:,
DA 93 X ooz AL B A e
Redistributing (EH4AL) Bz XS HIEN 7 X BH—1
operator subtask 2xiR#EIEFE transformation FEEHE &% FIAE ) H bR
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subtasks, LUl keyBy () i@t hashcode FE 43X, broadcast () fl
rebalance () ﬁYi%BLME%ﬁﬁJ\IX:

3. Task 1 Operator chain

Flink Eﬁﬁﬁﬁf%ﬁ%ﬁ FRZ N Operator, 2/ infEde 2 AF55 (M i 23 5%6F Operator

TR, REREAT & I Operator 23 & I y—> Operator, &If/E K]
Operator #X N Operator chain, SZfr Bt — M ATEE, TN PATEESE
TaskManager b — A7 2R FE P HAT .

keyBy()/ !
window () :
apply(}

Streaming Dataflow
Sk ¢ (condensed view)

keyBy()/
window(})/f i
apply(}
fif

B s i s st s
-

; 4 .
.......... i pe———— ;
i Sink !
;fﬁﬁfiiﬁ; — i [y | Streaming Dataflow
i ! i (parallelized view)
B,

r’ :
D okeyBy() 1 o
i windaw()/f 1

iooapply()

| e |

4. EFREESHAT
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TaskManager TaskManager

[slotci) [slot(i] [slot()] [slot(ie)| [slot(] [slot(@)

©© 0,000

Flinki2rs
.
erze [ — -

1 EiER | L s
ekas Akkazris [ JobManager 5 1 pEcheckpoint
(eSS ActorSystem = %

HERE i T (. ActorSystem
E3AEI
EEEERE
|
%HWE
dgg checkpoint
| tEE

5.

2 Flink $4T executor 2 H ZNRIEFE FARID AL il DAG it 1K1
ActorSystem 815 Actor B EPEIAR K K iE4 JobManager HH Actor;
JobManager 2> ANz TaskManager fJ-CBkyH ., AT AT LASRE 2 H R
i) TaskManager;

JobManager i 1 & #8 /£ TaskManager " i E#44T Task (fF Flink H7,
/NIRRT task, KRR — N

T IE RS, task 5 task 2 [0 Al LT BT .

Job Client:

1. FEIRTEIRZALS, RAE LA, tHa] LSRR 45 Bk (Al

2. Job Client A Flink FEFFHATHINFES 73, (HERARSIAT HIE A

3. Job Client fiT#3zH P HIFEFACHS, RIG0IEEHm, HEIREL
% Job Manager UMHHE—2HAT. HATTEHUG, Job Client HghHik
25 P .

JobManager:

1. FEER T2 P8 B TAE IO R A5 55 ke 7 o5

2. HERPE/DEH /N master, master T task, PMH checkpoints
FNZ 5

3. mATHRENIE LA 24 naster, HELRE—E leader, HAhZ
standby;

4. Job Manager {17 Actor System. Scheduler. CheckPoint —=/NH Z )
A

5. JobManager M P BIMES- UU G, B A b TR,

i 2| TaskManager 44T -
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TaskManager:

1. FZIRTTZ M JobManager AL4ZWAT S, FHEEMBIMES, FU i)
EAE/ P EL

2. Task Manager s&fE JVM HE—NEEZANEAEFHHATIESS B9 TAETT A

3. TaskManager LR Z WML & B 4F T Slot, A Slot A] PAHAT —ME5SS S

5. [EFEAEILE

Processes

TaskManager TaskManager
Task Slat Task Slat Task Slat Task Slat Task Slot Task Slot
e ey 5 '| i ~ e ’F’”_“‘Y-\ st ek
swnq/rr:pu i Rl iomm | II'( source| mapl) | l w;um%il.'
A e N Pomnolvl) | iooHE | 12 =k | ampivi]
P | S | J ! ! | R |
LS o el B s D S el o 3
x\\ jr /! | ‘\ /‘I
Threads Threads

B/ TaskManager & — 4~ JWM BJ3ERE, ] AAEAS A LR AR AT — D EZ AT
%o N TR worker BERE Z /D) task. worker 3BT task slot SKiHAT
#ZH (—> worker /0 — task slot) o

1) {518

H task slot Fan TaskManager A &G —/NE € KD T4
flink Ret A2 K NAFREAT TR0 2124 slot Hr.
Kt 2 /) TaskManager, & TaskManager A 3 4> slot [, 81> slot H6F 1/3
N AT
WATH R 3 BIAE ) slot 2 G ] DASRAFUn R 44k
o TaskManager %% ¢ A JF A AT BIAES5 /2 AT LAEZ IR, Rt 34, B
HNANEEHEIT slot HI%E
o slot AMEMNAAETE], XFEAE—A TaskManager 7] LLEAT Z A A
RN, ARk Z ] ANSZ 5200 .

2) MR
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EOATEOL T, Flink SUVFFAESS =4GR, BMEEARARMES TR, RE
EANRE R MEAL. 45 R MER DR BN ETE . ovriit s g
[ERNESS S T

o HAMIHH Job Hil )

1T (parallelism) B task slot, HEIiX AL,

FHAME) job tHABRET L -

o TIHDBCEIIAY, A RN slot AT LUK B 2 HAES5 1 BL4G B .
B B AT AL, FUEIRAN R 1) Source/Map %5 subtask K 4> HHEF
Z BRI, TR R I ) subtask M2k = BRI

o A VTS HEILE, BRLKIEAIFATHE (base parallelism) M 2 F2F+31 6.
Bm T o RIERA R, [AEEIE ] PLAERE TaskManager 45 subtask
P ECH slot 7 R ANAF.

TaskManager
Task Slot Task Slat
e | iy '
i Gy AR A I
i ML J
s ___j e i
| e | ] eyl 1
§ windenlll | L § wnde | wander1f
neivll | D el |
{ e | 1| ar
Napereerrer! L F el -
N
[
(-

\N\V//a

Threads

U, Flink ¥ K&

F1link Al Spark &AL, & —Fp— 3k AL B FIHESL ; BE W] LRI T HE AL B (DataSet ),
ta] Ak T sem A3 (DataStream) .
BT LN K Flink BB T20 AP RES: —25% DataSet, —25#& DataStream.

—. Source BF

1. fromCollection

DataSet #HtA-HEHE T

fromCollection: MASHBAE &1z ELEHE
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env = ExecutionEnvironment.getExecutionEnvironment
textDataSet: DataSet[String] = env.fromCollection(
LiSt(”l,‘)’[:‘ {u) ||2) ’}-‘i[/Ll") ”3,:'{]&!;”, ..4)’M/~{uu)

2. readTextFile

readTextFile: M CH1zEL

textDataSet: DataSet[String] = env.readTextFile("/data/a.txt")

3. readTextFile: BT H=

readTextFile A LAXT—AN3CHF H A TG 30, SR ETE 1 H S i 3
19388 73 77 1) 5 2K

val parameters = new Configuration|

// recursive.file.enuneration JF/ii#/]

parameters.setBoolean("recursive.file.enumeration"”,

file = env.readTextFile("/data").withParameters(parameters)

4. readTextFile: EHUEYE S/

T LU IRAEIRA, AT ER EARMASMG inputformat J7i%, flink RTELE3)
WHPF B . (2, IR AN IFAT IR, AT RERE Y SR E ), XA AT
RE 2 R A b (AT e 2k

BT XHT RS REWIHFTERR

DEFLATE . deflate no
GZip . g7z .gzip no
Bzip2 .bz2 no

XZ . X2 no

file = env.readTextFile("/data/file.gz")

—. Transform ¥ HE T
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A4 Transform B -7-3&F Source HT#4E, FrClE e Flink $04T 55
Source BT, J5%E Transform B #/E3ET .

env = ExecutionEnvironment.getExecutionEnvironment

textDataSet: DataSet[String] = env.fromCollection(

List("’f[i:,l", nV/JI‘;IT[l)Zn) n |17—’t)3||‘, ”’J‘[i:,4”)

1. map

F DataSet HEF—NITREHATII—PITR

User(name: String, id: String)

userDataSet: DataSet[User] = textDataSet.map {

text =>
fieldArr = text.split(",")
User(fieldArr(@), fieldArr(1))

W‘

userDataSet.print()

2. flatMap

F DataSet HEE—NITREHAN0...n DITH

result = textDataSet.flatMap(line => line)

.groupBy(0)
.sum(1)

S
D
%]
=
—
~+

=
B
.
>
+

I~

)

3. mapPartition

G X TR O e R

| ‘

User(name: String, id: String)
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result: DataSet[User] = textDataSet.mapPartition(line => {

line.map(index => User(index. 1, index. 2))

L)
I

result.print()

4, filter

UE R T &R TR, IR [E PN

source: DataSet[String] = env.fromElements("java", "scala", "java")

filter:DataSet[String] = source.filter(line => line.contains("java"))

filter.print()

5. reduce

A PAX}—A dataset B —A group KRIFATR A, &K

source = env.fromElements(("java", 1),

mapData: DataSet[(String, Int)] = source.map(line => line)

groupData = mapData.groupBy( . 1)

reduceData = groupData.reduce((x, y) => (x. 1, Xx. 2 +y. 2))
reduceData.print()

6. reduceGroup

B— dataset BE —> group o
reduceGroup #& reduce B —FEAb 7% ;
T reduce, SRJGEMUBEARR) reduce; IXFEMU I Ab it /2 m] PR 2D /X 2%

env.fromElements(("java", 1), ("scala", 1), (

java', 1))

groupData = source.groupBy(
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result: DataSet[(String, Int)] = groupData.reduceGroup {

(in: Iterator[(String, Int)], out: Collector[(String, Int)]) =>

tuple = in.reduce((x, y) => (x. 1, X. 2 +y. 2))
out.collect(tuple)

result.print()

7. minBy #1 maxBy

PR HAT e/ IME B KR

User(name: String, id: String)

text: DataSet[User] = textDataSet.mapPartition(line => {

line.map(index => User(index. 1, index. 2))

result = text

.groupBy(0)
.minBy (1)

TEEHRE TR AR (| KAE e/ MED
mutable.MutableList[(Int, String, Double)]

data.+=((1, "yuwen", 89.0))
data.+=((2, "shuxue", 92.2))
data.+=((3, "yuwen", 89.99))

input: DataSet[(Int, String, Double)] = env.fromCollection(data)

value = input.groupBy(1)

aggregate(Aggregations.MAX, 2)
value.print()
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EE:

FATH aggregate, RAEMEHTFBRER I LRI LIRRBEITHH groupBy(0) , &
M4k — TR

Exception in thread “main” java. lang. UnsupportedOperationException:

Aggregate does not support grouping with KeySelector functions, yet

9. distinct

LERER KA

value: DataSet[(Int, String, Double)] = input.distinct(1)

value.print()

10. first
AT N AN
11. join

PP DataSet %08 — @ (A iER R —2, JEBUHI DataSet

joinData = sl.join(s2)

.where(0).equalTo(0) {

(s1l, s2) => (s1. 1, s1. 2, s2. 2, sl. 3)

12. leftOuterJoin

fEANERE, i) Dataset HIEE— D IouR, LEEALKITR

HANEE -

rightOuterJoin: fAANERE, L1011 Dataset HHIEE—NICER, KIEELILTIIC
=

fullOuterJoin: AMERE, AAWIAKIICE, SHEE

24/130



AXERBAXS: AOHERERE

N LA leftOuterJoin iHAT 0.

[ val datal = ListBuffer[Tuple2[Int,String]]()
|__datal.append((1,"zhangsan"))
|__datal.append((2,"1isi"))
|__datal.append((3,"wanguu"))|
|__datal.append((4,"zhaoliu"))|

data2 = ListBuffer[Tuple2[Int,String]]()
data2.append((1, "beijing"))
data2.append((2, "shanghai"))

data2.append( (4, "guangzhou"))

textl = env.fromCollection(datal)
text2 = env.fromCollection(data2)

textl.leftOuterJoin(text2).where(0).equalTo(0).apply((first,second)=>{
(second== )

(first. 1,first. 2,"null")

(first. 1,first. 2,second. 2)

! [~
—

}).print()

13. cross

A XHERAE, R XA EE SE A AR AR SR 0 R R, Bl TR B AR
A join ML, (EZIXFPAZ A &7 A RRR, £

cross = inputl.cross(input2){

(inputl , input2) => (inputl. 1,inputl. 2,inputl. 3,input2. 2)

L

cross.print()

14. union

BREHRAE, QISR BB R AR B R K o = 1B B 2%,

unionData: DataSet[String] = elementsl.union(elements2).union(elements3)

value = unionData.distinct(line => line)
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15. rebalance

Flink A3 B iR RIm o, Eoin 2 ai Sl AR 10 1226 Bt 7 2 b, 7
e R AL U s (RAR DL«

yUSLibuw ]

1017 R E0R
HE 1 HIK 2 HEK 3 X4
word,1 word 1 word,1 word.1
word,2 word,2 word,2 word, 2
ang | 0000 | neEs | 0000 | nEs |00 | e NES
i i i i
1 1 1 1
] 1 ] ]
| GNBEHE : 4B | QMBI 0.28) | GBI 0.1% | GMERTE: 017
1 1 1 1
i : i i
v v v 4
IXAN B A R AR B B R TS 10 B s f al L, B T e R, AL 1
FRAES FTE 4 NN A RESE AL, A4 HAth 3 S HLES AT e BBt B HLES 1

AT 58 A A B AT 55 5 s

Fr DAAESERR B TAEH,  H IR R O b by
HIRR R TT 2% T REA A )—rebalance (NIEEH round robin J7iK %L
PE S FT 8. XX T B R R IR U r ik . )
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1017 R E0R
K1 K 2 #E 3 AX4
word,1 word,1 word,1 word,1
word,2 word,.2 word,2 word,.2
...... 2.5(7, cenee 2507, e . B{Z v 2,502,
S T S ]
] 1 ] ]
1 1 1 1
] 1 ] ]
| BB 10974 | QMRS : 10974 | DMEBRHS: 10934 | GMEEEHE: 10934
i i i i
1 1 1 1
v v v 4

rebalance = filterData.rebalance()

16. partitionByHash

1z 8 F8 2 ] key #4T hash 43X

data = mutable.MutableList[(Int, Long, String)]

ata.+=((1, 1L, "Hi"))
ata.+=((2, 2L, "Hello"))
. T= 5

J
ata.+=((3, 2L, "Hello world"))

[ =¥ =%

collection = env.fromCollection(data)

unique = collection.partitionByHash(1).mapPartition{

unique.writeAsText("hashPartition", WriteMode.NO OVERWRITE)

17. partitionByRange

WRAEIEE 1 key X Bda S E4T V6 Bl 73 X

mutable.MutableList[(Int, Long, String)]
data.+=((1, 1L, "Hi"))
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data.+=((2, 2L, "Hello"))
data.+=((3, 2L, "Hello world"))

data.+=((4, 3L, "Hello world, how are you?"))

collection = env.fromCollection(data)

unique = collection.partitionByRange(x => x. 1).mapPartition(line => line.map{

unique.writeAsText("rangePartition", WriteMode.OVERWRITE)

env._execute())

18. sortPartition

MRAETE € 1) 7 BUEIEAT 70 X HEY
data = mutable.MutableList[(Int, Long, String)]

data.+=((1, 1L, "Hi"))
data.+=((2, 2L, "Hello"))
data.+=((3, 2L, "Hello world"))

data.+=((4, 3L, "Hello world, how are you?"))

ds = env.fromCollection(data)
[ val result = ds

map { x => x }.setParallelism(2)

.sortPartition(1, Order.DESCENDING)
.mapPartition(line => line)
.collect()

println(result)

=. Sink #F

1. collect

e o th B A SR &
result.collect()

2. writeAsText
P T H 21 S
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Flink SCRFZFAF M BRSO, BIARSCME, hdfs SCIHF4E
Flink SCRFZ RSO RIS, 3G text SCF, CSV 3CHFEE

result.writeAsText("/data/a", WriteMode.OVERWRITE)

result.writeAsText("hdfs://node01:9000/data/a", WriteMode.OVERWRITE)

DataStream AT H F

Fl DataSet —#f, DataStream tHfL$F— &) Transformation #fF

—. Source HF

Flink AJLM#H StreamExecutionEnvironment. addSource (source) R ANFA]

(R PP N IS 4 SR U

Flink D@42t 74T SCEF 71 source functions, 4PAFAIH AT DLt sk

L SourceFunction K H & AEFFATH source B3 SLIY

ParallelSourceFunction #08(# ¥ J& RichParallelSourceFunction KH &

SIFATHY source.

Flink fEJRACEE E) source FMITEHLALEE E) source FEAR—E. REH 4 KK
o FHT 1] source (Collection—based—source)

o FHT #) source (File-based—source) — PZHUCANH:, BIfF&
TextInputFormat KRG SCHE, W FHAE N 7457 H IR A

o« AT #] source (Socket-based-source) — M socket ZHL,
TG T L A BE R U153
. ] source (Custom—source)

NI A addSource ¥ Kafka £ 5 A\ Flink A1
I AN B E N2, F{#FH addSource, U1 Kafka Z3E S N Flink, 4%
SN TS

<!-__https://mynrepository.com/artifact/org.apache. flink/fLink-connector-kafka-6.1]]
=

>
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s Kafka (48 5 A\ Flink:

properties.setProperty("bootstrap.servers", "localhost:9092")

properties.setProperty("group.id", "consumer-group")

properties.setProperty("key.deserializer", "org.apache.kafka.common.serialization.$S

tringDeserializer")

properties.setProperty("value.deserializer", "org.apache.kafka.common.serialization

StringDeserializer")

properties.setProperty("auto.offset.reset”, "latest")

source = env.addSource( FlinkKafkaConsumer@11l[String]("sensor", SimpleSt

ringSchema(), properties))

HF MR

source = env.socketTextStream("IP", PORT)

—. Transform ¥#HE T

1. map

K DataSet IR — LRI AT I~ IuR

dataStream.map { x => x * 2 }

2. FlatMap

KA EIETIFERFA, A EdE. KA ED8 R flatmap

dataStream.flatMap { str => str.split(" ") }

3. Filter

RN R T AT R R, IR EOR [A] true FIER T, B FERLE

dataStream.filter {  !=0 }
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B PRI KONAFEAE B4 X - B AH A Keys HIFTA IR ER M FL4E [F — 0 X .
TEWH, keyBy O 2 FEF X SLELN . 88 AN F I A%,
b4k [B] KeyedStream, H A5 Keys (IR T 1 KeyedStream,
datastream.keyBy (0) |

5. Reduce

i Keys tWEFRR LW “IE8)” Reduce. # 4H72dE 6 5 5 J5 — > Reduce fEA
HIH K EHE

keyedStream.reduce { _+ }

HA WM Keys WEHRR 1IR30 . KAl oS sadr&m
HAEIFR M HHE

result: DataStream[String] = keyedStream.fold("start")((str, i) => { str + "-"

+ i })

7. Aggregations

TEHE Keys HBCHRA EIRBH TS . min A minBy 2 A2 Foft min 3% 55 /M,
ifi minBy J& % 5 By p A B ME I A 76 (max il maxBy AR

keyedStream.minBy(9);

keyedStream.maxBy(9);

9
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A PAE B 453 IX 1) KeyedStream [ 5E X Windows. Windows #R 4 F-Le4-4E (5140,
e 5 5 FP N BA AR XA Keys B IEAT 704 . X AN 13k
ITVEME, ARE N eBURY], IEAFERXFRLE: Flink PHRAEER Tine 5
Window VEZHf#EMT

dataStream.keyBy(0).window(TumblingEventTimeWindows.of(Time.seconds(5)));

Windows A LAFEH #H DataStream 5 L. Windows MRIEFLLRFAE (U, fE&f5
PPN BIE B EAE D X I i A AT o0 4 .

FE: EWZBOT, XEAIHTHE . Iraids UELE windowAll F5 1
—MEF .

dataStream.windowAll(TumblingEventTimeWindows.of(Time.seconds(5)))

10. Window Apply

W — PR FN T AR .

R WREIEAM ] windowAll 4, N2 Al1WindowFunction.
T2 AN TR R AN A o R £
windowedStream.apply { WindowFunction }]

allWindowedStream.apply { AllWindowFunction }

11. Window Reduce

%5 R K e il o B8O T i 1 R IR ] 4N 4R
windowedStream.reduce { _ .+ _J|

12. Window Fold

R o BT B pR AN B FOFR Bl B AE

result: DataStream[String] = windowedStream.fold("start", (str, i) => { str + "
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AXERBAXS: AOHERERE

13.

A B AN BRI, QISR B AR BT BdE s . R W
R s S B S, SRS R SR A 7o

dataStream.union(otherStreaml, otherStream2, ...

14.

LG E Keys MIAFLET H BRI EEER

dataStream.join(otherStrean)

[____where(<key selector>).egualTo(<key selector>)]
[___window(TumblingEventTimeWindows.of(Time.seconds(3)))]
[__apply (new JoinFunction () {...})

15. Interval Join

TEZ5 78 FATIR 8] 18] & P 48 FH A 3 Key's RIBEPANE Key A0 IR BCE IR T AN 203 TG el
fle2, PIMHE el. timestamp + lowerBound <= e2. timestamp <= el. timestamp +

upperBound

am.intervalJoin(otherKeyedStream)

.between(Time.milliseconds(-2), Time.milliseconds(2))

.upperBoundExclusive( )
.lowerBoundExclusive( )

.process( IntervalloinFunction() {...})

16. Window CoGroup

FELEE Keys A I H_EXS P EdE it #E 4T Cogroup

dataStream.coGroup(otherStream)
.where(0).equalTo(1)

.window(TumblingEventTimeWindows.of(Time.seconds(3)))

.apply ( CoGroupFunction () {...})

17.

“CEER ANRAT ST AR . R VI NI B B ERES

DataStream<Integer> someStream = ... DataStream<String> otherStream

Streams<Integer, String> connectedStreams = someStream.connect(otherStream)
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—
*®

BT EEPE R ) map A1 flatMap

connectedStreams.map(
(_ : Int) =>
_: String) => )connectedStreams.flatMap(

| |
- -

_: Int) =>

=

_: String) =>

—

—_
©

R FE LR TR T 20 A BUOE 2N

split = someDataStream.split(

(num: Int) =>
(num % 2)
0 => List("even")

1 => List("odd")

—

val split = someDataStream.split(]
L (num:_Int) =>
[__(nun % 2) match {]
|____case @ => List("even")
[____case 1 -> List("odd")
LD

20.

MR e — e MR

SplitStream<Integer> split;DataStream<Integer> even = split.select("even");DataStre

am<Integer> odd = split.select("odd");DataStream<Integer> all = split.select(”evenﬂ

=. Sink ¥
SRR R HE a2
o AU (L)

o AHEH (SHHAFE)
o HDFS (ZFEHitAb#E)

FRULZ AL, IS

e sink #| kafka
e sink %] mysql
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e sink # redis

T LA sink 3] kafka .

sinkTopic = "test"

Student(id: Int, name: String, addr: String, sex: String)

mapper: ObjectMapper = ObjectMapper()

toJsonString(T: Object): String

mapper.registerModule(DefaultScalaModule)
mapper.writeValueAsString(T)

=

studentStream: DataStream[ ing] = dataStream.map(student =>

toJsonString(student)

prop = Properties()
prop.setProperty("bootstrap.servers"”, "node91:9092")

myProducer = FlinkKafkaProducer@l1l[String](sinkTopic,

ationSchemalWrapper[String]( SimpleStringSchema()), prop)

studentStream.addSink(myProducer)

studentStream.print()

env.execute("Flink add sink")

=

FRERTARS (Lo REdR] B2 REIREOR SR AT T 75 3 ki 3R
HL:
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i) FHIRREEAS
O S ASIE BT [hawFANEE| A0S
-

A4SAEE [EEl | #2563
OFEERE L

AnSHEE [#E] , #FEEaEx
BOHbER SR T

MEEES: yuan_more , BAEE
I EEEE M

H. MAEEHEK Time 5 Window

Flink AJiA. SZi 1554
E—AERA S, — MR, — MRS
W AR EERIRIEAW R, R AR A S, (R TRATT B
WAHE—NH I F BB AT, BT A B IgA — N, RV EAiE? G
JEFF R T, ARAE A B ELE SR BT, AR I [A) Bl 2 1 [ 2 K [
BRI — AN, RIESEE R R k2 D FHAR R — AN AR, Flink 2
LZ%“@%% IR TEA R .

s R EE Ak R 2 G L AT A O, SRR A i . XL
ﬁ%ﬁ%ﬁ:

o —FERAFUFNMIBIEATINE, XMGEME, gt gAH P &L
538 A Y e A, AT AR o Y T S, SRS AR
A, Gt S

o F—FRAFAEEE GBI IATRBOTE, . Gurk sk i A
AT B P P e o 1 R b X, T gl 5 B ol P ) T 1)
JUEELY hive FHIHIX 4T REL, ARG EREATAH T

KATFTYFR Flink P22 Bl S8 DL B A& HEAT VELHS AT i !

1. Time

FE Flink o, a5 DL [R] Bl 70 3 SIS, I8 A0 T At — S Bl FL (5 B
Flink /B A =R, 40 F B s
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(7 RSt AR
: RLE(EHR FlinkZ5 i
: Rli# A Flink RTET :
: 4 ‘iL :
() Event Time () Ingestion Time () Processing Time

o Event Time: ;EF/FRIEERIN A, 5 B HAF O RERA, g
LB ERSES, F—FHEMS LT E CRAKEE, Flink i@ m &
B3 B U7 1) A I )3
e Ingestion Time: &EHEH N Flink R[],
o Processing Time: JERF—PNPATET I [HERAE M B 1 FI A RG] [A],
EHLasMEE, BOAMIRTE)JE 52 Processing Times
B, —2 HE#EN Flink MR 2021-01-22 10:00:00. 123, FJi& Window
) B2 GE TR )Y 2021-01-22 10:00:01. 234, HERARUT:
2021-01-06 18:37:15.624 INFO Fail over to rm2
XSSk U, EG T Imin P R #RE HEAN S, AN R A = L2 ——
eventTime, [EIYFRMTERIE H E 1A BT 8347 St

2. Window

Window, RIEH, FATHI T — B4 2 11 A 5t X B Window (B H) .
BOTRERE: AR — RS A T A B TC PR 4R SR A b 51 2, T To PR 4K
TRERIE— MBI KB4 R _ LR KA, T window 2 —MUIHITREIE N
A R PAT A BT B

T LA Window 2 TCRREHEHALER A% L» » Window 36— N TFRAT stream F57r A FRK
/N7 buckets” 1, TATTAT DAEIX LA _E AT BERAE

Window 287%Y

Z DA i | B e W R U
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1. FEAENEE AT (time—driven—window) , L% 1 2 8h Gt — Ik Bi6F
10 738P gt —k.

2. MWRIEFIEFITEE (data—driven-window) , HLnfg: 5 MBS — kB E
50 MRS — K.

. (75 TR ARIE
Time Windows EFmEIEEED
Window
L L L L L
r Y T Y T )]
5E— iRl
Event Event stream
) Data Windows EFEiEsEED
Window
r . W . A\ g (g : ‘L/ 1
MHEE—ED
CISES

XFF TimeWindow (RREE IS AR 435 1), w] DAARHE B 1 S8 s 2R AN [8] 0 il =2k
B E D (Tumbling Window) « ¥E3hE 0 (Sliding Window) F1<if % 0 (Session
Window) -

1. BhE O (Tumbling Windows)

K Bt AR M ] 5 1) o R BE X B AT U

el MEXSY, FOKEEE, BEES.

RN 1 AR R e o Fo 21— Ma e 1M & D R s 0a—
[ RN, HFHAS I ES.

Blhn: GERAREEE 7 A 5 B R/ANOERShE I, B R EIE LR B s

EWEO (7 s AsR
Window5 Window4 Windows3 Window2 Window1
| |
| = (E |
R 1

7
B R SEGH B S (AR TR R
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2. WBEE D (Sliding Windows)

TH Bl B R R S A X sl T R [ E 1 R R AN Bl 1E]
o5 ZEL A o

e WEXF, FOKERE, FEE.

B E DB 4Rk o R o Bo B[ e KZ R & i, SREhE 3L, & H R/
& D KNSHCRECE, 75— DS EAEHIEsh & DTG RIMR . Fit,
HENE DINRE S HUN T D RN, R LR SR, XSS T 7T
R ZAE LT

Blhn, VA 10 73R E DA 5 >8P0 s, AR E Hd 5 s E 0 Bg
& LA 10 Bl AR 8, N B

EmEn R ARIE
WindowT Window5s Window3 Window1
|
| L .I | . |
' sOx0 © Windowé Windowd Window2
HahE 1

& XEE— T BIA R Ge it GRESE DAL Smin IR K R E /&
HEMRE)

3. &i5EHE O (Session Windows)

H— RN EHE N EEM AHCER) timeout [AIFRAA L, FEIT web N
session, WS — BN ANACA Bl BB U St AL ORI & 1 .

R BRI XS 5o

session & A ACE#RIE session GBI RA TR IHAT 4L, session & HERIES)
W HAVENE LA, A2 5 S M ] 5E (1) T AR IS TR AI 45 R (Rl 15 &0, AH I
HEE—AEE RN E RN FREITER, BIREShRES~4E, BAXAE O
225, —A session & [1HEE — session [HIfFRACE, XA session [8][EE
ST AR R A E, X AR R I A, B4 ST session F I
HFZMn R B EIET ) session & HH 2.
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AiEE0 R AR
Window3 Window2 Window1
=TT TR e = ,
BOXE f
ST 58 S5
IR SR
B EO%E
S

3. Window API

1) TimeWindow

TimeWindow J& ¥ Fi & i (8] 96 Bl A 1 Bl s 4 il — A window, — 06 —A
window B I FTE R AT IR Ot AR SOk Ui 10— AN 5t 9 Bt 3t 47

ED .
AL NI

LRI B R G, —Hafm /ARG, BikitE. B EREREA
Wr, THERALR.

P ARRATISE vt 45 15 AP eh il 2088 KT VRS, nsE—A> 16 B008 2 4, B =4
158 34, H=A15R1H ...

TAVEN Linux HH) ne Ay BB ) &Kk DT
1. TIPS Rk L, 3454 9999

nc -1k 9999

17, JRIE A 18] 18] BR AR 4 20 5 1) I [) 6] B

0.3
b, 2
o, 7
4,9
2,6
1,5

N
-
W
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5,7
5,4

Flink BEATREEHHEIFIT5:
object Window {

env = StreamExecutionEnvironment.getExecutionEnvironment

text = env.socketTextStream("localhost", 9999)

CarWc(sensorId: Int, carCnt: Int)

dsl: DataStream[CarWc] = text.map {

line => {

tokens = line.split(",")

CarWc (tokens(@).trim.toInt, tokens(1).trim.toInt)

Q.

ds2: DataStream[CarWc] = ds

.keyBy("sensorId")

II
——
=

.timeWindow(Time.seconds(5))

.sum("carCnt")

ds2.print()

env.execute( .getClass.getName)

H'J.
e

PAVRIEW IR IR AT e r |78, Frbh Flink {82 BRIA) Processing
Time, tELA Flink £ 4eAb ¥ EE ) A]
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env = StreamExecutionEnvironment.getExecutionEnvironment

text = env.socketTextStream("localhost", 9999)

CarWc(sensorId: Int, carCnt: Int)

val dsl: DataStream[CarWc] = text.map {
[ line => {
tokens = line.split(",")
CarWc (tokens(@).trim.toInt, tokens(1).trim.toInt)

ds2: DataStream[CarWc] = dsl
.keyBy("sensorId")

.timeWindow(Time.seconds(10), Time.seconds(5))

.sum("carCnt")

ds2.print()

env.execute( .getClass.getName)

2) CountWindow

CountWindow #R#5 & M HAH A key Jo& FIBCR KA SAT, IATI Rt R %
BIA B E RN key X BTSSR
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CarWc(sensorId: Int, carCnt: Int)

dsl: DataStream[CarWc] = text.map {
(F) => {
tokens = f.split(",")
CarWc (tokens(@).trim.toInt, tokens(1).trim.toInt)

.
-
iy

ds2: DataStream[CarWc] = ds
.keyBy("sensorId")

.countWindow(5)

.sum("carCnt")

Q.

s2.print()

env.execute( .getClass.getName)

IR 2 B DK B & DR W ORKER 5, WaKER 3
/1. 0 izt

StreamExecutionEnvironment.getExecutionEnvironment

text = env.socketTextStream("localhost", 9999)

CarWc(sensorId: Int, carCnt: Int)

dsl: DataStream[CarWc] = text.map {
(f) =>

tokens = f.split(",")
CarWc(tokens(@).trim.toInt, tokens(1).trim.toInt)
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ds2: DataStream[CarWc] = ds

.keyBy("sensorId")
.countWindow(5, 3

.sum("carCnt")

s2.print()

[©) Q
S
<
¢
x
[0
0
=
—~+
0]
—~
—
iy

.getClass.getName)

e Window B4

1. flink SCREPIMRI % 720 (time F1 count)
o NAARIEII AR E T, A B time-window
o IMFARIEEAERI > E I, IWAEHRZ A count-window
2. flink SCHRFE NP EZEIME (size Ml interval)
e U size=interval, AL AMLEH AL tumbling—window (JGE S %
)
e U size>interval, A4S sliding—window (G B S %4E)
o MR sizedinterval, IBAXFIE Ko R HHE . LLanss 5 204,
giitid 25 3 M g R AR EEE, Bl 2 e s .
3. I A ] LIS H DO AT
e time—tumbling-window JGEELZSEHERAIRS A% 0, & B 7245
timeWindow (Time. seconds (5))
e time-sliding-window A B SEHE PRI E 1, W E 75545
timeWindow (Time. seconds (5), Time. seconds(3))
e count—tumbling-window JLESHIEMIEETE I, WE 54
countWindow (5)
e count-sliding-window A HESHIEFIEER L, &E 7451
countWindow (5, 3)

3) Window Reduce
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WindowedStream — DataStream: %5 window it—" reduce IHEEMIREL, FFiR[A]
—NREER.

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

org.apache.flink.api.scala.

org.apache.flink.streaming.api.windowing.time.Time

StreamWindowReduce {

stream = env.socketTextStream("node@l", 9999)

streamKeyBy = stream.map(item => (item, 1)).keyBy(®)

streamWindow = streamKeyBy.timeWindow(Time.seconds(5))

streamReduce = streamWindow.reduce(

(iteml, item2) => (iteml. 1, iteml. 2 + item2. 2)

4) Window Apply

apply J7VE] DLHEAT — L8 58 SRR PR, I T 44 BRI 5ok e, 24—k
o EE A
JRERFS

1. SEZH—/ WindowFunction 2§
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2. FEiZRRNZ AN U AEdERA, fr i B, keyBy A8 417
BSsR, LR ]

Bl A apply J7 ORI IR STt

LYR:

R AL FRIZ AT A5
M5t socket AR, FHEE 1P bk kg O -5
X ST 1 ) A B Al B ) T A
i/ keyBy #HAT /i (4340
f§iFH timeWinodw #85E & LK E (5 3 BitHE—70
SEIL—™ WindowFunction [& 44 N #B2
o apply LT SEIMBEIH
o f#iFH Collector. collect WEEEIE

S O W=

AR R -

env = StreamExecutionEnvironment.getExecutionEnvironment

textDataStream = env.socketTextStream("node@l"”, 9999).flatMap(_.split(" "

wordDataStream = textDataStream.map( ->1)

groupedDataStream: KeyedStream[(String, Int), String] = wordDataStream.keyB
(. 1)

<

windowDataStream: WindowedStream[(String, Int), String, TimeWindow] = group|

edDataStream.timeWindow(Time.seconds(3))

reduceDatStream: DataStream[(String, Int)] = windowDataStream.apply( Ric

hWindowFunction[(String, Int), (String, Int), String, TimeWindow] {

apply(key: String, window: TimeWindow, input: Iterable[(String,
Int)], out: Collector[(String, Int)]): Unit

println("hello world")
tuple = input.reduce((tl, t2) => {
(t1. 1, t1. 2 + t2. 2)
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out.collect(tuple)

reduceDatStream.print()

—~
[N
|\~

env.execute()

5) Window Fold

WindowedStream — DataStream: 45 % HI— fold ThREEMIREL, JFiR[Al—A
fold JGHIZ5E B,

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

org.apache.flink.api.scala.

org.apache.flink.streaming.api.windowing.time.Time

StreamWindowFold {

stream = env.socketTextStream("node@l", 9999, '\n',3)

streamKeyBy = stream.map(item => (item, 1)).keyBy(®)

streamWindow = streamKeyBy.timeWindow(Time.seconds(5))

streamFold = streamWindow.fold(100){
(begin, item) =>|
begin + item. 2

streamFold.print()

| |

env.execute("TumblingWindow")
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6) Aggregation on Window

WindowedStream — DataStream: XJ— window W HIFTH L& MESEAE. nin
A minBy B X 52 min iR [B] 12 e /ME, 10 minBy 3% [A] 12 68 B /ME 7 B )
JuE (AR JEELE T max F1 maxBy) o

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

org.apache.flink.streaming.api.windowing.time.Time

org.apache.flink.api.scala.

StreamWindowAggregation {
main(args: Array[String]): Unit = {

env = StreamExecutionEnvironment.getExecutionEnvironment

stream = env.socketTextStream("nodedl", 9999)

streamKeyBy = stream.map(item => (item.split(" ")(@), item.split(" ")(1))).
keyBy (0)

streamWindow = streamKeyBy.timeWindow(Time.seconds(5))

streamMax = streamWindow.max(1)

streamMax.print()

env.execute("TumblingWindow")

H'J.
e

4. EventTime 5 Window

1) EventTime KI5

48/ 130



AXERBAXS: AOHERERE

1. SEset F A pgn a2 A —2H, 78 flink gkl o S Aar e, $EEUe
(], ACFEETTE] =F,

2. WHLL EventTime NELHENRE I 18] E 1AK% EventTimeWindow, 2
KRIH BA B BN %% EventTime

3. WIHPL IngesingtTime AFEHE R E T TE]) & 1 ALK K
IngestingTimeWindow, LA source [{] systemTime N#E .

4. W PL ProcessingTime F&vH K 52 SIS 8] & AR TE ik
ProcessingTimeWindow, LA operator [t systemTime N,

fE Flink MU RACER R, 28 K L 55 #2H FH eventTime, — % HAE
eventTime Ty I, A <478/ ProcessingTime 8{# IngestionTime,
R EAFH EventTime, HPA FTEG| N EventTime BB A @&, 5] A =0 By
7N

env = StreamExecutionEnvironment.getExecutionEnvironment

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

2) Watermark

BAVHE, WAAEMNFEMEE, BIRE source, FF| operator, HALZEHR —A4
I FRFARS R, BRI BT, i operator AR AR & M FAF = A= 11
I TR SR 1, (HE AHERR T4 B ESRE, SEGEUF 4, FrigbEl
FP, magta Flink $2USCEI S0 1 56 5 0T AS 2 A& #c B SR Event Time
I FHESIE, FTEA Flink se@) @it imiz, st 2] 7 M aEiR, W4 ELPes
R, PO T — NG KED (WaterMark) ;
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900000

AT

900000

KO

wm EEFR, IR, — BHIELT, R AR EventTime g
Window HJizAT, FRATAREARAEE & 52 RI0, H AR PR IAR ST 2,
LEIS) DA 2T AL SR ORAE — AN BB 8] 5, 20 fi . Window ZEfAT AT,
AR A EIALE], B2 Watermark.

Watermark &H FACEELFEMR, TIEHILEELFEH, BHEH Watermark #l
H454 Window RSLHL.

¥ERPHE Watermark FITFE/~ timestamp /DT Watermark HIEIE, #H LT
2T, Bk, Window BIPATHZH Watermark MK,

Watermark W] PABEAER—ANEBAANLE], TATTLARE Watermark HIFERS A<
t, BIRRALSRE LXK EIEFH KK naxEventTime, #R)5INE EventTime
/NF maxEventTime - t WFTEBIBHCLIA, WRAHOMEILN ST
maxEventTime - t, HARXNEHOBALRIAT.

AP Watermarker 40 FEf7R:  (Watermark ¥ & A 0)

W(10) WI(5)

000 0000000000000

A EdE 1) Watermark
GLF VR Watermarker W R F~:  (Watermark BN 2)

50/130



AXEREAXRS: ASHFERERE

ToJFEHE 1) Watermark

3 Flink #BWEIE—KBIEN, /=4 —2% VWatermark, X% Watermark HiSE
T BT AR T H naxEventTime — JEBRHC, HElR YL, Watermark ZH
BB, —BEIEHE R Watermark HG 47K ALK& H O {2 L1 8] 226,
MAB SRR ANE ORIPAT. BT Vatermark 2HEFEHETH, FHik, R
TP REIREGE ISR, M2 BE BRI E DR KT ER AR -

B, RATEE R oV ORAEIR BIE I (B 2s, Pt CARFAIERCR 7s BSR40 B2
#] Watermark +& 5s, B [EJBKA 12s B4 Watermark /& 10s, GnSIRATE 1D
172 1s"5s, %I 22 65 10s, AARTEE N 7s HIFHA4 LK ) Watermarker
PE il T L, IR 12 SR 2IIE I (1) Watermark fa 0 ik & 11 2.

3) Flink X F 18 3| &5 i) Ab 22

waterMark F1 Window AL Aok 1 IR0 0 0L e IR, O T D1 Dy S 38 17 A7
RINEARE, FTLMRYE eventTime HEAT VA5 A0BE, TR (%4 Flink 4 H O
fip R IRiE, FERINESR LG E — D VBRI ], FEIZ IR [A) 0 B A AT AT DA%
Ab R SEIR AR -

W B Y AEIR f (A 2@t allowedLateness (lateness: Time) WH
{RAFIEIR EAE N8 sideOutputlateData (outputTag: OutputTag[T]) 1RAF
FREVAE IR 4 2181 DataStream. getSideOutput (tag: OutputTag[X]) FREX
BARK AT

allowedLateness (lateness: Time)

allowedLateness(lateness:

javaStream.allowedLateness(lateness)

BITEE N Time {8, BCE OVFHEEIE RN E], XA RN WaterMark o
FA IS TR M2 AN [R] o PSR [ i — 7
Wa terMark=4 45 i) 344 I [a)— S0 V7L PP I 1B

51/130



AXHEREAXS: ASHFERERE

bEAE Hr s 200K, waterMark (RAE < BB A o8 200E AR I 8] - 70 VL P I 18]
B, (HRWIRIXEHER T — 201 L4, waterMark {EHNU AT Hr. SRR,
waterMark /&4 1 REdRI IR AT BE 2 W ELF 24 -

RIX ) Time 6, TR 7 HERRBIEIE, £ ENEEEN, mRET
ZE N AR RR, Vit S, R v 7 AUl

R BERX T T event-time & M, WIRZHET processing—time,
JEHAEE TAEFR time FEM S H 75 .

sideOutputLateData (outputTag: OutputTag[T])

sideOutputLateData(outputTag:

javaStream.sideOutputlLateData(outputTag)

2 1A IR R AR RAT 2245 7 W) outputTag 244, M OutputTag & H kAr
OB A 1 — X &R

DataStream. getSideOutput (tag: OutputTag[X])

I# window ZE#/E IR [FI ) DataStream 8 1% 7%, 48 ANPRic BB EdE 6 5ok
SREUAE IR IR £ 85 o

Xof E TR HAE AR

IEIR H A e 4 -

AT O MR s DR 10-15) E&iE 2 G, R T —METizE an
Bl USRS Ry 131, IRtk Window #4F, X FhEuE 5irx N
JEIRE Az .

IR T, GEIRE B ATHEE?

Bk DYEE N 10-15, $ERE AN 2s, W H#E WaterMark<15+2, 3t HJ&T%
EH, EeMAlA Window 4. MWK 7 —%BIEM15 WaterMark>=15+2,
10-15 XA & HHUARERHi A Window #AE, RIEEHRAIEIEN Event Time J&
TIXAE DR A

4) Flink <=EtX Hive X3

Flink 1. 12 328 1 Hive oo XAFNI R A TIRE, TLLEE SQL #7530
HAZREK Hive 70 XRMEF 701X, JEHE BB RFTH Hive X, K%
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BHF X G, SHMMEREMENSEE . BLXMT, HPLHERS
DataStream F£ R A 5E K °
HARH:

7 Sql Client Wyt HiveCatalog:

hive-conf-dir: /disk®/soft/hive-conf/ #i%H 37 24 hive-site.xml {4

CREATE TABLE hive catalog.flink db.kfk fact bill master 12 (

master Row<reportDate String, groupID int, shopID int, shopName String, action
int, orderStatus int, orderKey String, actionTime bigint, areaName String, paidAmou
nt double, foodAmount double, startTime String, person double, orderSubType int, ch

eckoutTime String>,

proctime as PROCTIME() -- PROCTIME FHRAI Hive Hf &K KHEE

.bootstrap.servers' =
.group.id' = p',

.startup.mode’' =

.startup.timestamp-millis"

dim extend shop info j& Hive W UEAFAERIZR, FTLAIRAIH table hint ZIZS
HTF A 4R S 2

CREATE VIEW IF NOT EXISTS hive catalog.flink db.view fact bill master as

SELECT * FROM

(select tl1.*, t2.group id, t2.shop id, t2.group name, t2.shop name, t2.brand id,

ROW_NUMBER() OVER (PARTITION BY groupID, shopID, orderKey ORDER BY actionTime

from hive catalog.flink db.kfk fact bill master 12 t1

JOIN hive catalog.flink db.dim extend shop info
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SRS
. T e =G Hive #4
. HLLUFHAME:

1. latest J@M: HEtHUEH 77 X Hd .
2. all: B AEESXEH ,BRIMEN all, RRETE X, latest
HEEHTE temporal join H1, AT EeEUEHT 7 XAIENYER, ARE
B BECH X
. W oy X AE R E 1a) . AN B
o, mEA L AV, BOVEATRSEIR RS task #i A
metastore, A A]BESX) metastore FRAEIE KIFE 7. B R A
&, 1121 BT 7TXABRE], AR 2 ML bRl 45 A ERCAS KA 11
interval.
. XS, EEALLT 3 Fp, H

e NP 2
1. partition—name ﬁﬂﬂj(m)\/\l:% I o 8 58T o X
2. create—time 314 X OB B R] G
3. partition—time A4y X I E])I 5

F]_lnk ’{j(l[_;\

BATATTHI S 1) wordcount BB, AR EREEH, WA task fEALHIT
e 7, B A CENATRRREE S ER, Ira AR T ZE i E.
REEFE B AL FRR)1E X _F (at least once, exactly once), Flink 5] N\ [ state
1 checkpoint.

RIH AT DA flink KIDNE| N T state f checkpoint FTPAA L #5H] exactly once

B X — TS

state —MFE— N AR task/operator [FPIRZS:
o state BHEERINLRATAE java FIHENAEH, TaskManage 5 f I AFH
e operator RKin —LEHFIEIEIT IR S P2 R — s rha) 25 R
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checkpoint 7] LLEEf# A checkpoint &4 state ds & B AMAEGE 1T, NIFRIR
T/ Flink Job fE£—MFE M ZIH — 0 2 e RS TR, BIBE TR
task/operator FIIRZS.
HE: task(subTask)#& Flink AT HIEEAH AL . operator FEH T
(transformation)
State AJ DABZIC, TERMAIENL T Bdliid n] LR o
Flink HA AT EEASSEAY Y State:

o Keyed State

e Operator State
Keyed State il Operator State, AJPALAPFPIEAETE:

o JRUHIRE (raw state)

o FLEIRA (managed state)
FEEIRZS 2 B Flink HEZR S HADIRAS
AT operator HFIRAE T EAR I A EE IR, Him &5 RARAEAEAT 288, Wk
X EEEERS, WH flink #EZEFTEH
JRIBIRZS A P B AT BUIRES BAR Bl 451, REZRAEML checkpoint I,
i byte [IRIEEIRES WL, X H N HBEAE S — TR .
M AE DataStream EHPRAHEA AT ERPRE, HSLM—H ) HE X
operator I, 2xff F 2| JHIIRES

1. State—Keyed State

HT KeyedStream EHPIRAS . IXARA 2B E 1) key G8EM, X KeyedStream
m_EHIE— key, XM — state, Ebfl: stream. keyBy (+++) . KeyBy Z )5
') Operator State, AJ AFRM#E N/ Xk i) Operator State.

PRAF state MBI 4544 :

ValueState: BIZRAA T MIHRAEIRES . XAMIRES SRR key 9P, & @ 51
RET . ERTLLE update J7VEFHPRAE, 1 value O J77ESRBCIRAH -
ListState: Rl key ERPIREMEAN—AFIR. WTLUET add J7VEAES 2R 3 INME ;
AT LA get () J7iKIR Bl —4> Tterable i JrRAE

ReducingState: IXFIRZSE L F 4% A reduceFunction, F{XIHH add LT
BB s, 22 reduceFunction, fxfa& IFH]—A 8 —RRRSE.
MapState<UK, UV>:BARAAEA— map. A F@I put 8L putAll J5ikimsinoc .
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» LEFRIRH State X4, (UM T 5 ARESHATICE CGEFr . MIER.
FESE) , MEIERPIRESE, A rIRERAA AN B, B Hoth A S0 it &=
gi. M TEATARIA TX MRS KA.

1. ValueState

fdi ] ValueState {RA7H [A) 25 S0 T A 2E4T 70 2K
TR

1. SREURALFR AT R B

2. AR

3. A

4. HIRFH, & X valueState, fR17 145 R

5. HRITED

6. filRKIIAT

ValueState : M3 Z 45 V5 -

List(
(1L,

I
=

—

-

(1L,
(2L,
(2L,

N

-
~—
-

O
|
~—

ZN I EE

org.apache.flink.api.common.functions.RichFlatMapFunction

org.apache.flink.api.common.state.{ValueState, ValueStateDescriptor}

org.apache.flink.api.common.typeinfo.{TypeHint, TypeInformation}

org.apache.flink.configuration.Configuration
org.apache.flink.streaming.api.scala.

org.apache.flink.streaming.api.scala.{DataStream, StreamExecutionEnvironment

org.apache.flink.util.Collector

TestKeyedState {

CountWithKeyedState RichFlatMapFunction[(Long, Long), (Long, Long)]
56 /130



AXERBAXS: AOHERERE

sum: ValueState[(Long, Long)] =

flatMap(input: (Long, Long), out: Collector[(Long, Long)]): Unit =

currentSum = (tmpCurrentSum !=

newSum = (currentSum. 1 + 1, currentSum. 2 + input. 2)

(newSum. 1 >= 3)

out.collect((input. 1, newSum. 2 / newSum. 1))

TypeInformation.of( TypeHint[(Long, Long)](){}) )

inputStream: DataStream[(Long, Long)] = env.fromCollection(

57 /130



AXERBAXS: AOHERERE

(1L,
(2L,

N N
— —
I~ I~
- -

o)
—
[
—

inputStream.keyBy (0

[

.flatMap( CountWithKeyedState)
.setParallelism(1)

=

..
-
—

.prin

env.execute

2. MapState

f8i FH MapState PRAFHH[A] 25 FEXS T T B s 34T 70 H KA
1. SRIURALFR AT IR 5
2. InEEdER
3. H¥EaA
4. BHERH, 2 X MapState, {17 [A) 45 B
5. HEITED
6. fil kAT
MapState : WA EHE I -

ist(

—

("java", 1),
("python", 3),

("java", 2),
("scala", 2),
("python", 1),

("java", 1),
("scala", 2)

.

ZN I EE

MapState

main(args: Array[String]): Unit
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env: StreamExecutionEnvironment = StreamExecutionEnvironment.getExecutionEn

t

env.setParallelism(1)

<
.
5
o
=
=
D
=)

source: DataStream[(String, Int)] = env.fromCollection(List(
(Hava', 1),
("python", 3),
("java", 2),

("python", 1),

("java", 1),
("scala", 2)))

source. keyBy(0)

.map( RichMapFunction[(String, Int), (String, Int)] {
mste: MapState[String, Int] =

open(parameters: Configuration): Unit
msState = MapStateDescriptor[String, Int]("ms",
TypeInformation.of( TypeHint[ (String)] {}),

TypeInformation.of( TypeHint[(Int)] {}))

mste = getRuntimeContext.getMapState(msState)

map(value: (String, Int)): (String, Int) = {
i: Int = mste.get(value. 1)
mste.put(value. 1, value. 2 + i)

(value. 1, value. 2 + i)

}).print()

env.execute()

i.
|\
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2. State—Operator State

{RAF state PIEHR 4514 :

ListState

24k, Flink H1 ) Kafka Connector, Hffif] T operator state. ‘& <fEfF
/N connector SERIH, PRAFIZSEE] I 3R topic HIFTA (partition, offset) Bk

1. PREHAT IR

2. WEKESHLE: BE, HER

3. HE XHEIRIR
o  FEHEMRKIFTEIEIEFN CheckpointedFunction
o WH listState, it I F X% context FREX
o H¥AbHE, fREH offset
o HHI/EPRIR

4. BAEITH

5. filRIAAT
ZNIEAMER
inport java.util

org.apache.flink.api.common.restartstrategy.RestartStrategies

org.apache.flink.api.common.state.{ListState, ListStateDescriptor}

org.apache.flink.api.common.time.Time

org.apache.flink.api.common.typeinfo.{TypeHint, TypeInformation}

org.apache.flink.runtime.state.{FunctionInitializationContext, FunctionSnaps

hotContext}

org.apache.flink.runtime.state.filesystem.FsStateBackend
org.apache.flink.streaming.api.CheckpointingMode

org.apache.flink.streaming.api.checkpoint.CheckpointedFunction

org.apache.flink.streaming.api.environment.CheckpointConfig

org.apache.flink.streaming.api.functions.source.{RichParallelSourceFunction,

SourceFunction}

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

org.apache.flink.streaming.api.scala.

ListOperate {

main(args: Array[String]): Unit
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env: StreamExecutionEnvironment = StreamExecutionEnvironment.getExecutionEn

vironment

env.setParallelism(1)
env.enableCheckpointing(5000)

.setStateBackend( FsStateBackend("hdfs://node01:8020/tmp/check/8"))
.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)

.getCheckpointConfig.setMaxConcurrentCheckpoints(1)

.getCheckpointConfig.setCheckpointTimeout (60000)

.getCheckpointConfig.setFailOnCheckpointingErrors(

.getCheckpointConfig.enableExternalizedCheckpoints(CheckpointConfig.External

izedCheckpointCleanup.RETAIN ON CANCELLATION)
. P

env.setRestartStrategy(RestartStrategies.failureRateRestart(3, Time.minutes(1),
Time.seconds(5)))

env.addSource( MyRichParrelSourceFun)
.print()

env.execute()

o .
|\

MyRichParrelSourceFun RichParallelSourceFunction[String]

CheckpointedFunction {

listState: ListState[lLong] =
offset: Long = 0L

run(ctx: SourceFunction.SourceContext[String]): Unit

iterState: util.Iterator[Long] = listState.get().iterator()

(iterState.hasNext) {
offset = iterState.next()

61/130



AXERBAXS: AOHERERE

offset +=

=

ctx.collect("offset:"+offset
Thread.sleep(1000)
(offset > 10){

‘

cancel(): Unit = ???

B I
|\~
|\~
=
~
)

snapshotState(context: FunctionSnapshotContext) :

listState.clear()
listState.add(offset)

initializeState(context: FunctionInitializationContext): Unit

listState = context.getOperatorStateStore.getlListState( ListStateDescriptor|
Long] (

"listState", TypeInformation.of( TypeHint[Long] {})

N

=

3. Broadcast State

Broadcast State x& Flink 1.5 SI ARG, fEFFREFES, 050E 30752
TR/ E . NSRRI N task I, el BAMEH]
Broadcast State 4Pk, FUFH task ZWCXEEHCE . HUFHERAF N
BroadcastState, JFiXepc B R H 2] 7 — MR R E S .

1) API /48

W, BATE S8 Keyed 8¢ Non—Keyed [] Data Stream, 45 6)#—
/™ Broadcasted Stream, H¢)5iEid Data Stream Ki%E$: (G connect i)
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#| Broadcasted Stream I, XFESZIKS Broadcast State ] #%| Data Stream
TR Task H1s

5 Data Stream /& Keyed Stream, M|iZEE:F] Broadcasted Stream 5, ¥ninib
H ProcessFunction I 75 2{# ] KeyedBroadcastProcessFunction J52HL, F I
& KeyedBroadcastProcessFunction f) APT, ACHS4I N Fros:

o
Q
%]
D

ublic KeyedBroadcastProcessFunction<KS, IN1, IN2, OUT>

BroadcastProcessFunction {

public void processElement ( IN1 value, ReadOnlyContext ctx,

Collector<OUT> out) Exception;

public void processBroadcastElement( IN2 value, Context ctx

Collector<OUT> out) Exception;

EmEZ AR REANSEE L, BT

o KS: FIr Flink f25 M A FI#H) Source Operator H4G#4 Stream, 4
W H keyBy IS FrKA8H] Key ISR

o IN1: #F/RIE Broadcast ff] Data Stream H I FEIC KIS,

e IN2: IR Broadcast Stream H &G 10 I,

e OUT: FT/RE KeyedBroadecastProcessFunction [ processElement () fll
processBroadcastElement () J7yEAL PR f5 4 H 45 SR B 10 sk 2R,

2R Data Stream s& Non—Keyed Stream, M|i%E$%3 Broadcasted Stream J&, ¥
AL ProcessFunction I 75 84§ F BroadcastProcessFunction s2Hl, T
+& BroadcastProcessFunction [t APT, ACHEUI N Fis:

ublic BroadcastProcessFunction<IN1, IN2, OUT> BaseBroadcast

)

rocessFunction {

public void processElement( IN1 value, ReadOnlyContext ctx,

Collector<OUT> out) Exception;

public void processBroadcastElement( IN2 value, Context ctx,

Collector<OUT> out) Exception;

iz B AN S E S X, 5T KeyedBroadcastProcessFunction 72 i
KR 3 NS XAEE, R2R AW keyBy #A/EX R 4G Stream #E47 /) X 4
1B, BMATRE KS Z US4,

R

1. Broadcast State & Map 287, B K-V &4,
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2. Broadcast State RATLES #& M) /775 processBroadcastElement
AT DB SRR 8 — 0 5 v processElement Wi,
3. Broadcast State fEIZ1TH RAFIE N AFH .

2) REH

Lo BhaS S SN . s 0m =5 EEAR HE SR BB AT v 55, DU ] R0
VERT IR #6 2) Fif Task e
2. SERHEMANFB: W T RSN R P R L AT
[RIBEAE BAE N IR #E 2 N Task H1s
‘. Flink B)&4E

1. Checkpoint /M4

checkpoint HLilJ& Flink AIFEVERIFEST, FTRLLRIE Flink SERFAEREAN ST K
SRR (0 IR ) IR, RE SR AN R R B RIR A T R B s 2
AT —IRAS, R IEN U BPIRAS ) — 80 . Flink B checkpoint ML ¥k
H “Chandy-Lamport algorithm” %k,

AT checkpoint N HLEE S, Flink [ JobManager NGz —A>
CheckpointCoordinator (MG 2 S P 1E%%) , CheckpointCoordinator 44N £ 57 4% W
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FH R PR A
(75 mrnseiss
] barrier : : .
0T@ @ —
L~
CheckpointCoordinator  source&— HREEF sink&E+F

@O @

CheckpointCoordinator  source&— HREEF sink&E+F
tREg

sl barrier
5 — @@ @
CheckpointCoordinator  source&— HREEF sink&E+F

s

H— BB —B
CheckpointCoordinator  source&— HREEF sink&E+F
tREE

1. CheckpointCoordinator (f 2% i bpif#s) & BAYE I i s B 1Y BT A
source H T Ki% barrier (Fif&) .
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2. HHA source HFWE|—A barrier B, (HE{EHHEAAHLTFE, REH
H O A FDIRSHIERCRIR, IR R BT € KR AT, a1
CheckpointCoordinator ki H R IBHIEIG AL, RN F) B & I T E
FJ %1% barrier, RKEHIELFE
3. PHHTUE barrier )5, KT HCKREIELHLTE, REHE S
IR TIE SR, IR ORAF 2R E M A, a1l
CheckpointCoordinator & H SPRERIEHL, [FI W B & g NiFH 17
%1% barrier, WKEEIEALFE.
4. BANE RGP 3 AWl R IT m T 8, B3RS barrier 1£i%
F| sink HF, PRIEHIE T K.
5. 2 CheckpointCoordinator W B 51 IR & 2 J5 » I\ 91 391 ) b e
HVERCT; AN, SRAERIE B B A B A BT AR, A
ENER I NICEAIEEP N @
MR —NEFEHWNARAYE, W N PHZE SRR barrier BNV, 5205 —A
HIANJEAH [F9 5 1) barrier 2SR, FHMEE S RIEIF R T #%1% barrier.
AR T B PR
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RS ARIR
A BEMNIE checkpoint iz

l F=abarrier

5

o :

1. R&HEF CH A B AN

2. TR 1 AMRIEE A, S R R (AL BRI G, 28 I 48 55) H A\ A
KW barrier SER, XN EF CBIPEHAYL A B N\ I8 %,
S AN UE B B -

3. MR B K H barrier FRE, 5 C HI1EH & REEH
CheckpointCoordinator &7 B & HIHRIREIEGNL, KRG M barrier
GIFA—AY, WNHETARE T .

4. T RS R B R, CheckpointCoordinator i %07 B T f 55
TG —RE RN FEA AN checkpoint ARAS, REREBIRRALTE ., /4
3( checkpoint HLHIPRIE T (A AL BE— X (Exactly Once) .
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2. FEATEGE

1) MemStateBackend

AR A AT £ B P IR LR A7 2] JobManager HINAFH, 10&E A1E AL
SRR s R AN AT, I ANHERE FE A RO o L5
MemoryStateBackend )= FR 1%

BRUE T, BMIRESHA/NES] N 5 MB. 1] LLLE MemoryStateBackend [fI#4 i
BRI G A

TCR T B B s KRR RN, ARESEBARER T akka MUK/ GESRBLED .
REREVAUEE JobManager HIAF.

#1i MemoryStateBackend FJF:

A I KA

R AENE, B L& — P sk D RERI/E Mk (Map, FlatMap, Filter, ... ),
kafka FRIVH 2% & 75 2R D PR

2) FsStateBackend

R AMAFAE T ERAR B R 2D R, H ARSI R F 2072
HDFS FAH SO F . iR fs A HDFS, NIAI464 FsStateBackend B, 75 Z4& A LA
“hdfs://” JFkEE4E (B new

FsStateBackend ("hdfs:///hacluster/checkpoint”)), fl5Af FH A< 044, T
TEALNLL “file://” HkBEgAE (BY tnew

FsStateBackend (“file:///Data”)) . fEAATAGHL T, AHEEAE HAH A
MR ANMEFAET A A BRI, fEY A B EWKE, AR, f£B BTG
EEECT R A BEIEEE, SECRESWE R

@1 FsStateBackend:
HERRSE, KEH, K/ EREMEL.
B e a1 B

3) RocksDBStateBackend

68 /130



AXERBAXS: AOHERERE

RocksDBStatBackend 41T A< SC/4-F1 HDFS 2 [8], PB4 FH RocksDB ) ThiEE, ¥
B PR A RIS, SRR, R A B R b, R RE AL
#| FsStateBackend ' (FsStateBackend AN H F45RIFEH, R FTEIEWIMBALEAL
N HDFS ERASHEERAZHI AT, 4 new

RocksDBStateBackend (“hdfs:///hacluster/checkpoint”) B¢ new
RocksDBStateBackend (“file:///Data”)) .

R P B 2 XCE E (window) , AHERE P ¥ RocksDBStateBackend. 7E
HE X E IOH, REPL ListState FIFEARLRAFLE StatBackend H1, 1 —4> key
A ZA value f, W RocksDB HHUIZAN ListState AEH 408, FuTERE. H
JUA] DURR AR 82 ) B AR A DLk £ FsStateBackend+HDFS B,
RocksStateBackend+HDFS.

4) B

env = StreamExecutionEnvironment.getExecutionEnvironment()

env.enableCheckpointing(1000)

env.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)

env.getCheckpointConfig.setCheckpointTimeout (60000)

env.getCheckpointConfig.setMaxConcurrentCheckpoints(1)

5) & State Backend HIBFP 7 =\

BB RS540

env.setStateBackend(new
FsStateBackend("hdfs://namenode:9000/flink/checkpoints"));
B3 new MemoryStateBackend()

Y E new RocksDBStateBackend(filebackend, true); [ FEEuNn e = J5 i )
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B Flink-conf.yaml

state.backend: filesystem

state.checkpoints.dir: hdfs://namenode:9000/flink/checkpoints

¥ & state. backend B A] LLA2 1 JLFP: jobmanager (MemoryStateBackend),
filesystem(FsStateBackend), rocksdb(RocksDBStateBackend)

6) Checkpoint )/ Zik TN

ERIA checkpoint DhEEZ disabled 1, AEEAd BB 75 246 )5 HH checkpoint
a2 JE, BRINK) checkPointMode #& Exactly—once

//TCE — R8P —A> checkpoint
EHMlﬁﬁﬂﬂﬂﬁﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂl

/ /16 E checkp01nt PAT A
//CheckpointingMode.EXACTLY_ONCE: ZRiA(H]
//CheckpointingMode.AT LEAST ONCE

env.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)

— L R 3% CheckpointingMode . EXACTLY_ONCE, &AM B sRIARMIIER (JLZ=M)

VERG: W0 7 ERAIE EXACTLY_ONCE, source Fll sink ZERAZE RS £R1E EXACTLY_ONCE

//WRFR T cancle, TREE LARTIMAI checkpoint
env.getCheckpointConfig.enableExternalizedCheckpoints(ExternalizedCheckpointCleanup

RETAIN_ON_CANCELLATION)

BRIANGOL T, R OB RE, A TAEs B R R AR, BT DU FH AN RE AR A i, [F)B) 48 E fR B 3R
ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION:7E{EMVEUE IS PR B 7Y A, JER,
PG T, EAAERUE J5 T 200 B 25 sURES

ExternalizedCheckpointCleanup.DELETE_ON CANCELLATION: 41EMVAE#Y cancel i), MBRAG T &
W 21 s AEEAE MY 2R I s ]

/ /% & checkpoint jAH} T [A]
env.getCheckpointConfig.setCheckpointTimeout (60000)
//Checkpointing [FJERSE[E], RSB (8] PN 35 A 50 R4 24 1k
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//Checkpointing s/ [E][ERE, FHT485E —1> checkpoint 58/ 5
/ /5 /N2 AR DUl R 7 —A> checkpoint, MiBEXAZ ), maxConcurrentCheckpoints [F{EN 1
env.getCheckpointConfig.setMinPauseBetweenCheckpoints(500)

/[ VB F— AT (A2 5 R LA 24 checkpoint $4T
env.getCheckpointConfig.setMaxConcurrentCheckpoints(1)

A

5 1817 1 I checkpoint f % A LIAG 2 /DAY

env.getCheckpointConfig.setFailOnCheckpointingErrors(
T35 2 7E checkpoint RAESFH HINF, &HMNZ fail % task, ERINE , WAREE A
task 2xfH44 checkpoint R )5 4k 4Eis 4T

2. Flink BYE )5 SRR

Flink SZREANE] A S MG, X485 S SRS H1E job RIMUR I EL R . £RRET]
LIE BRI PR E AR SRS R EL R, 3N ERIA I H R SR I 5 A5 R A5 g 5L SRS 14155
OUTER], Mg Job $EAZMINHEHE E 15 R SR, XN E S SR = 7 i AR
HEAYER A 25 SR

1) #E%

BRI ) 2 SIS R @ I Flink [ SEHE R, XAEE S5
5B T AN NG SR A , BeF

i Semg, WHEE T checkpoint ML, (HR AT 2 H I K,

2 % S, TR o 1H5% R AT H

B SRR T AR RS SRR

FEAN A SRS A H SIS ECRIE R E ATy, XSSt n] DATERC B SO ik
BEAN T SRS R IR AL B % I B S

B SR ) RIS {E

Fixed delay  fixed-delay

Failure rate failure-rate

No restart None

B 18 S A BRIN S SRS 2 Ab, ARIERT DU EE—A> Job 57 € H S EJH
W, XA R SR ] ASE i
KRR A, R IR 7 A FREE T .
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TNHEFEF R T ai A Job 8B — N E GEIR HJE REE, — B AR, ARG
22\ 10 FPEEJE — IR, HEJE 3 Ko

env = ExecutionEnvironment.getExecutionEnvironment()

env.setRestartStrategy(RestartStrategies.fixedDelayRestart(

J

Time.of (10, TimeUnit.SECONDS)

[
—

2) MBlEEIRE)G K (Fixed Delay Restart Strategy)

[#] 7 iR H e SRS 22 SR — AN FIRECR B S Job, W T BRI E JH IR
e, Job HAMG R, MEESMPIIRE B 22 0, S 5 SR — AN E 1
I 8] o

HJa g n LAACE f1ink-conf. yaml [ FHECE 40K, fE BRI E G 5
i -

restart-strategy: fixed-delay]

REZH iR ERIME

1 Job AR B 1, ¥ J3 F checkpoint
restart—strategy. fixed—delay. attempts KW 2 B, Flink i
SRPATHIREL | Integer. MAX VALUE

JISISE =R =
— A PAT R 2 akka. ask. timeout, f15:
restart—strategy. fixed—delay. delay Ja, IHALEN J& FH checkpoint H)i&2

EE’ ﬁﬁ%g% 1S
A — B[] o

%15

restart-strategy.fixed-delay.attempts: 3]
restart-strategy.fixed-delay.delay: 10 s

[P 7€ SE IR S A AR e TR B E

env = ExecutionEnvironment.getExecutionEnvironment()

env.setRestartStrategy(RestartStrategies.fixedDelayRestart(
|3, // AN
Time.of (10, TimeUnit.SECONDS)

D)
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3) RMEE) KM

ORI HE R HRMEAE Job RIWE S HE S, HEBIERINEG, Job KlRAHPINER
Moo FAEPIANESRE R 2 0], B SRS 2 S A5 — 4 [ 5E A I 1]
SR 5 R SRS ) AAE flink-conf. yaml Hist & N ACE S HORA

RIME

& BF

m

> |

(-
o
o

restart—strategy. failure—rate. max—failures—per—inter

val

-

XTI AESINEFE RS A

restart—strategy. failure—rate. failure-rate—interval 1 5%

akka. ask. timeou

[i]
restart—-strategy. failure-rate. delay R .
pus
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RIME

& BF

b (= i

%15

restart-strategy.failure-rate.max-failures-per-interval: 3

restart-strategy.failure-rate.failure-rate-interval: 5 min

restart-strategy.failure-rate.delay: 10 s

R R EE JE SR A A DUAERR iR E
env = ExecutionEnvironment.getExecutionEnvironment ()

env.setRestartStrategy(RestartStrategies.failureRateRestart(

Time.of(5, TimeUnit.MINUTES), i
Time.of(10, TimeUnit.SECONDS) i

I
—

Job BHERIMG, A& 2ildtir E)5
restart-strategy: none

ToHL A SRS AR n] LAERE 7 i A

env = ExecutionEnvironment.getExecutionEnvironment ()

env.setRestartStrategy(RestartStrategies.noRestart())

5) ZHi
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org.apache api.common.restartstrategy.RestartStrategies

org.apache runtime.state.filesystem.FsStateBackend

org.apache streaming.api.environment.CheckpointConfig.ExternalizedChec

kpointCleanup

org.apache streaming.api.scala.

FixDelayRestartStrategiesDemo {

env = StreamExecutionEnvironment.getExecutionEnvironment

env.getCheckpointConfig.enableExternalizedCheckpoints(ExternalizedCheckpointCle
anup .RETAIN ON CANCELLATION)

env.getCheckpointConfig.setMaxConcurrentCheckpoints(2)

env.setRestartStrategy(RestartStrategies.fixedDelayRestart(5, 5000))

lines: DataStream[String] = env.socketTextStream(args(1l), 8888)

result = lines.flatMap( .split(" ").map(word => {
(word.equals("zhangsan")) {

RuntimeException("zhangsan, FEFHEJF! ");

})) .keyBy(9).sum(1)

env.execute()
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3) checkpoint ZFEH

1. 7K.

e P T EAENE 1 e Eg o 4 B e DR &, A JE X St g Rl
4T checkpoint 4b¥H

2. FHEALK

1. A H @ TR =4 K2 10000 2554

2. PRAEREEE A — DY cd (Long, String, String,
Integer) ———— (id, name, info, count) »

3. BIRAGITE, Sitdh RITEN R A

4. FTERHTH 45 RN Long R EHE

3. JFR .
1. source HTHERE 1 B8P K% 10000 26%4%, FFHEAZ] Window H 5.
2. window 518G 1 BB R —IREGE 4 B8 N EER SR
3. BFRR 1 ARG G S IR AT B B A
A. HFH 6 BBRA — IR checkpoint, #8)5HKF checkpoint A4S R {RAT £ HDFS

1,

5. JFRIDEE:
L SRBORAL AT PR
2. WHERA L
3. HE XH IR
4. BlEond
5. XI5 1a] & H
6. KA
7. BHEITH
8. fil kAT

SEvent(id: Long, name: String, info: String, count:

SEventSourceWithChk RichSourceFunction[SEvent]{
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isRunning =

alphabet = "abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ01234

56789abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWZYX0987654321"

cancel(): Unit = {

isRunning =

|

run(sourceContext: SourceContext[SEvent]): Unit
(isRunning) {
(i <- @ until 10000) {
sourceContext.collect(SEvent(1, "hello-"+count, alphabet,1))

count += 1

Thread.sleep(1000)

. .
-
'
'
—

FlinkEventTimeAPIChkMain
main(args: Array[String]): Unit ={
env = StreamExecutionEnvironment.getExecutionEnvironment
env.setStateBackend( FsStateBackend("hdfs://hadoop01:9000/flink-checkpoint/c
heckpoint/"))

env.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)

env.getCheckpointConfig.setCheckpointInterval (6000)

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

env.getCheckpointConfig.enableExternalizedcheckpoints(ExternalizedCheckpointCleanud

DELETE_ON_CANCELLATION)

source: DataStream[SEvent] = env.addSource( SEventSourceWithChk)

source.assignTimestampsAndWatermarks ( AssignerWithPeriodicWatermarks[SEvent]
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getCurrentWatermark: Watermark = {
Watermark(System.currentTimeMillis())

|/ s AT L
extractTimestamp(t: SEvent, 1: Long): Long
.keyBy(9)
.window(SlidingEventTimeWindows.of(Time.seconds(4), Time.seconds(1)))

UDFState Serializable{

count = oL

WindowStatisticWithChk WindowFunction[SEvent, Long, Tuple, TimeWindow
ListCheckpointed[UDFState]{
total = oL

apply(key: Tuple, window: TimeWindow, input: Iterable[SEvent], out:

(event <- input) {

!

total += count
out.collect(count)

!

restoreState(state: util.List[UDFState]): Unit

udfState = state.get(0)
total = udfState.getState
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snapshotState(checkpointId: Long, timestamp: Long): util.List[UDFSta

udfList: util.ArraylList[UDFState] = util.ArraylList[UDFState]

udfState = UDFState
udfState.setState(total)
udfList.add(udfState)
udfList

4, SEXtuRi AL E —IRAE X

R AL — IR AL FRIS, FRATT S IR AR SRR I B 2 AN B A 2 i e 4 5 R — Ik
( ) R I A8 i B A i 35, Flink
B ORAEAS 25 HE B 7 5 A 3l AR Ak Ve A e A HE AT 2R A o
fE Flink 1.4 WUARZHT, Ki#E—RACEART Flink SAK, W ram
Operator 584xH Flink JRE&RAFIEFK A RESLHURE M — IR . {2 Flink
REFRTEEAE o K2 R 2R A5 R R RSN R 48, el Sink #| Kafka , XA
AR Flink FEANCRUERGHE— b2
£ Flink 1.4 BAIERGIAN T A BAEMAXKIZhRE: MPrBdEsL Sink, AP
TwoPhaseCommitSinkFunction PR#{. 1% SinkFunction #EH(IfdfdE

) ASLIZEE, AL Flink #5HCRFE Source M Sink (41 Kafka 0. 11
i ®) (JECfETFR: EOS, B Exactly—-Once Semantics) .
7£ Flink H 5 2o 2 s ks — JUC B A B A =

~—* Source isfEE—wIHE |

Hhkﬁﬂﬁﬁ%b%ﬁ@@%——%—%meﬁmﬁﬁﬁ—mﬁﬁl

> sink RS RENE |

Flink

S 81 S A 14— A B
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o Source ¥i: HIEM E—FrB#EAE] Flink B, 7FZEORUEH SR HE—IXHE
e

o Flink pI&fim: XANFMNICE T#E, I Checkpoint AL, HREAEEL,
RAE R RN AT AR, ORAUE S IRPDIRAS — BhE o AS 1 I/ MR AT B
BN RZA S E:
Flink W 5EEHIZE A -checkpoint ML AT

o Sink ¥%i: WACFRTERIEIE KIER T BB, FF L ORIEEORE Re R G
WAL —Fr B

1) Flink ¥y 3| dmAE i — R EIE L (E0S)

PAFAZERT Flink 1.4 RZJERA

X Source ¥ij: Source I AGAE—IRACBELLAC R B, ERTEAR R YK Flink
Hr, L Flink W5 ZOREH BRI w2 = RIAT, V8 9% Kafka HH i3,
Flink ¥ Kafka Consumer {EN Source, W] LUKHRAEEIRAE FK, IR JG54T
LT W, RN T DL SRS B A, BUPTE A, IRUE— 2
Yo

XfF Sink ¥: Sink ImRmE AN, FONEEERIE B AL RS ), HiE— B
BJF Flink ZJ5, Flink MRS AZXECEE 17, B DR HE— IR FRTE b 4T
WERNHT Flink HSAEERIINT RS, HOXLINE KRG LAHLHE— P F B R
VPHRAC B [FVR IX B 5 NHAE, RIS ERIUEYS Flink Checkpoint REWE P fd H
(Kafka 0. 11 WA ORI — AL BETE SO .

IATLL Flink 5 Kafka A& 4%, Flink M Kafka "Hise##s, AbPE5e0)%0RE
EE N Kafka H,

N4 LA Kafka A1, SH—AREZ HATKZHH Flink KRG EHREE LS
Kafka RGHATH . HANIRE, HEHEEZENJEHE Kafka 0. 11 JRAIER KA
TXFELSHSHR, X5 Kafka R E A Flink 5 E UG BI5wRE #E— KB R
B

8K, Flink SCREIXMORSHE— A HEE IFEA R ZIRT 5 Kafka 454, AILL
{E AR Source/Sink, REEAIHEML T BRI LS

2) Flink 5 Kafka A&
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Flink RZFSEf] RAHTAEIR

Job Manager l\._gsm Backend) 4

Eﬁ?
—

hEpFs

Flink

Sourcei® FlinkP35Bis

Flink 7RI
i b B FrR, Flink da 28 DUF 44

1. — Source, M Kafka HiZzHt##E (B KafkaConsumer)

2. —NEFEE O R S EAE (Window)

3. =~ Sink, KRS ANF| Kafka (B KafkaProducer)
HE Sink ZRREHE—IRAEEIE L (E0S), BMAAUELHHTASHES Kafka,
KPR F S PR Checkpoint [H] B FTA 5 NGAE U1EA— DN F PR
IXHAR T B B Tt T X L N R A RE RS A R R
HBRT, BN HREEREANIHRPAT Sink BRI, UBAT R R
BIRRAEN, BFAFTA AL A X R R s B E R, X R R HER
B —AN—BUHEMSE R Flink fEABEH BRI LA K FidR3E (Pre—commi t) i BEK
FR PRI A 5] R o

3) MBI HL (2PC)

P BARAZ P (Two-Phase Commit, 2PC) 1R % FHIME A RES R K7

X BEFUMRIEEAARNFRZS, BEAMESS5HETRIFS, EAHBUY, A
TP ACID H1H A (JRFH)

TERUHE —BUEIEL T, FARRI & SO s B4 I & 8 7] i 58 el e 80

B, CASRIA BIE R 18— 20

P BRZ WP E RN EE AR, hiAHE (Coordinator) MS 5% (Participant),
HohiE RE -4, BISAXFZFNHEEEER, 55521
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AL B8 3L, PR B SR R A R R 0 IS AN B SR ERBT B (Voting)
FRZZRrB (Commit) o
PIRY BRSSO SGE AR G T B s«

S BmE EARE

2581

W
§5§2 OTe co

E HEE mEE |

" oTE
= W
2583 e

~ g,
2584 VOTE_COMMIT: ig==iit ', Oy ACK: ik !
) VOTE_ABORT: fEEEEIE . : .

PR T B AR AL
F—BrB: RIHE
1. PrilERTE 2 5% K% —A VOTE_REQUEST JH E.
2. Mz 5FPH] VOTE REQUEST 4, WP &% VOTE COMMIT 48
YEREIRL, SRS H C O MIFMERIRTHES, MRS 5E G
U BB B Hofh B, iR B —A> VOTE ABORT VK., &FMA#E B AT IEi%
RZHES .
BB RTHB
L. AEREREBENSEENRIEE. WRFFES5E 20087 g
ZHEE, BAWREREESHBRLRE, EHEETHRERTIASS
FHRIE—A> GLOBAL_COMMIT Y45, IS 5HITAMIER; WRE
S 5EDEFEEE—MRENYE R VOTE ABORT, WMAEMSBUNES, [AAT
A2 5% #—% GLOBAL_ABORT ¥ B BAFTH S 5EHBUHES .
2. WM TRIEEMS 5ZEHMIAEIRENEE, RS 5F 8 —
A~ GLOBAL COMMIT yH.B., MBAZHERAZAMES, &0 RER 3
GLOBAL ABORT 2., WIZ53#BUHAMHES .

4) P BIRACHMXAE Flink HEIN A

Flink RIPIRTBXHR3E B -
FAIM Flink FEFAIENH PR Kafka B, &Ja2) Flink 4R Sink 3
Kafka M1k, B0 Flink [FIkS7HE—RALHE,
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1. 24 Checkpoint JAzE}, JobManager <=¥ifafr i/ 54k (checkpoint
battier) JEAEPEIR, checkpoint barrier &=7EHE Flalf&iEt N2, W

WIHT7R:
Flink S —iR4b2: WIHERIER C75 R AR
......................................... .
! Flink =i Pre-commit !
' PR (checkpoint EHJI
] S, 1
E Job Manager '-_qsmte Bockend) ) :
[}
! EARDESRE "
: Inject checkpoint :
i battier{1) ]
‘ i .
Y i : —
[} . — P (]
] ]
Fﬂ‘: : Data Source ::>{ Window I::>{ Data Sink :::>kaq
L : T b T : -
i in - Sl in '
IMERES: : Sourcel FlinkP9&Bis Sink & : ohaRE

Flink A5HE—XALFE: Checkpoint JH 3l
2. Source ¥i: Flink Kafka Source i #i{5fF Kafka JH# offset, 34

Chckpoint (DI Flink FST4ACIKET N, HNHL EROHEEA],
24 Chckpoint SERRNMLELRAT, B2 checkpoint barrier (F#r 45t
4 AL T Operator, RIGRANFE T2 HHTHPRAS AP, £f
FEMRA )Y (State Backend) o
XfF Source EFTME, MSIEAHTH offset FEARESHRAERK. TIRM
Checkpoint K&K, Source LA EFHRZMBE, N LIREFRIMNE
THGEHTH B EAE, W B s
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Flink {5/ —ixib2: RIERIER CE5 mame AR
| e e e e e T R e T e R e e R 3 e v T s
\ Flink 24 :
[} _
' - :
: Job Manager  (State Backend) E
: :
| EARESAR :
! Inject checkpoin i
| battier(1) '
; :
f ]
' "
]
L]

= =~ .
me : Data Source ::>{ Window I::>{ Data Sink II:>ﬁ(aQ

- i )
i S

Flink Sourcei# :“-.. /; Flinkpaghis Flink Sink & '
N
i

hEpFs

Pass checkpoint battier(2)

Flink Ki#E—KA4bH: checkpoint barrier M offset {f47

3. Slink #: M Source ¥WiIFlE, TFANWHEIH transform fF55iE 3]
checkpoint barrier (f2x 50 S 2k) i), HEHRESAF S| Checkpoint H.
AP e H Sink ¥, Sink (F55 15 %GiCEIEE NI Kafka, X
LEXT PR AR R T IR H S GEARRYIH ) » 1 Pre—commit Tl
ZHrBt T Data Sink FELRAFIRFA BIIRFA )G b B R B B A F TR © KIS R
=5, mTNEATR:

Flink ¥—mabi2: mMIEER CES B AR
e e e e e e it it it s et R 1
: Flink & :
' - '
- 2 -
! O SRR
: Job Manager | (state Backend) ) :
" ]
: FAEESSR %; : s
1 Inject checkpoin % o (7
! battier(1) %  ESEEE
[}
===, : i =,
—t i : P " . 0
I L]
me : Data Source :N Window I:H Data Sink I:::>ﬁ(aﬁ
\-\-_ _-’.{ : 7 \ ) - ] \.,_\__ _-’.(
ohARE : Flink Sources® FlinkFaatis link Sink & E .
: Pass checkpoint battier(2) P 3 ' H
I Pass checkpoint battier{3) :
i ]

Flink FEE—RACHE: FHRAZRNIME RS
4. HPTAEE PRSP ER (BT QIR PR ES A2 Checkpoint [
—#) , WHRIXIRK Checkpoint 5BELRY, JobManager &[HFTH{ER
RIBH, HENIXIR Checkpoint 58, MBY Pre—commit TR B A H 78
B 7 IERBIFH BRI AIE - AHE: commit BrBt. ZMrBH
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JobManager <=~ 44 Operator &t Checkpoint 78 [F]H
Wi,

KB ) Data Source ME HERAETCAMBIRD, KU ZM B, WA
Opeartor LFHRPATIEME M, {HiE Data Sink EHINREN, A
TILIRSREAT SR, 2 Sink AEFUEIBIIANEED, o R Z AT
55, Kafka "PARNFIEIE RSO “ ORI, ol 3 B v LA 2
7w ERTR:

Flink ¥—mabi2: mMIEER CES B AR
......................................... .
Flink &%
( PEkais - )
Job Manager " (State Backend)

iE%0 checkpoint E}*E-I-if_ .

= T
Kafka ' Data Source :H Window |::>{ Data Sink Kafka

[]

= ]
MeREsE
[]

Flink Sourceis FlinkFaghis Flink Sink &5

Flink AfvE—RACEE: B HERHE 2

#: Flink f JobManager 1% TaskManager ##47 Checkpoint f#fifi,
Checkpoint fRfE7E StateBackend CIRZAJE¥E) HY, ERIN StateBackend #& WAFZ
(), AT PABUN ST R AT FE AORAE

BeJa, —ikEEZT Flink [ EOS:
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&

" Flink in2ligiag— R IBiEN B4

1. Flink j@Z3 Kafka #88E 75, BieHB— Kafka B9
45, IEES\ Kafka XK BEEIFRCAFKIZES, XE Pre-
commit (FiiEas) ,

2. —BEiH/Y Operator =ESERY Pre-commit, Blil&k
#H—4 commit i%{E,

3. INBEEF=—1 Pre-commit £, EiSE#EaY Pre-
commit #8E1E, HHE Flink 2EENEiIRFRTh=EY
Checkpoint,

4. SFiHAY Operator =AE(ESE, Slink ISzl
checkpoint barrier (iSE==77 7)) |, Sink &30S,
) Checkpoint, &%l JobManager, FHiZ==shai=3s, B
FiIE=oaia = S pEE,

5. JobManager BEIMEES/EN, REBIAMEE, =5
Checkpoint ©558E, Slink i3] JobManager RIEEIAEE,
1IE=C commit (i83F) XEARIGIEESE,

6. ShEfF st (Kafka) XEIFS, IEmEURrILAE=EE
?D

MEL S EhEi1thesS M, —B Pre-commit 5568, #0=
(% commit thErETh, Operator HIVMEEE ST T
irtwiE, ME commit £M (M0 PESEES) |, Flink M 5
SR, AERRRArESSEHTER, ZEE=Eial
commit, TPMIEIFEEE, BEANME commit ZDZEHIA
i7, FRosEHEIEEELER, Bk, FiF6) Operator #4
¥ Checkpoint Ef2s5BRIAREIEIR: BIETSAY Operator 64
A ESIRIECE ARG, E4ERILABEE, BT &
BiEiEaciihy (2PC) AESRSHIANSES/EE, FillAs:s
FHIS Flink gJELERREREE RIS,

. .

AR e — AL
HEEWRE, SE&2mARHEE, BFUAAEKE!

5) Exactly—Once 4
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java.util.Properties

org.apache.flink.api.common.serialization.SimpleStringSchema
.apache streaming.api.environment.CheckpointConfig
.apache streaming.api.scala.StreamExecutionEnvironment

.apache streaming.connectors.kafka.FlinkKafkaProducerell

streaming.util.serialization.KeyedSerializationSchemaWrappe

L] ol | 1=
B
O
0Q

~

StreamingKafkaSinkScala
main(args: Array[String]): Unit = {

env = StreamExecutionEnvironment.getExecutionEnvironment

env.enableCheckpointing(5000)

env.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)

env.getCheckpointConfig.setMinPauseBetweenCheckpoints (500)

org.apache.flink.api.scala. |

env.getCheckpointConfig.setCheckpointTimeout (60000)

env.getCheckpointConfig.setMaxConcurrentCheckpoints(1)

env.getCheckpointConfig.enableExternalizedCheckpoints(CheckpointConfig.External

izedCheckpointCleanup.RETAIN_ON_CANCELLATION)

text = env.socketTextStream("node@l"”, 9001, '\n')
topic = "test"

prop = Properties()
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prop.setProperty("bootstrap.servers"”, "node91:9092")

prop.setProperty("transaction.timeout.ms",60000*15+"");

myProducer =
FlinkKafkaProducer@ll[String](topic, KeyedSerializationSchemaWrapper[St
ring]( SimpleStringSchema), prop, FlinkKafkaProducer@1l.Semantic.EXACTLY ONCE);

text.addSink(myProducer)

env.execute("StreamingKafkaSinkScala")

ARSI A0 B

L.
2.
3.
4.
o.
6.

ExactlyRedisSink {

REUR A PAT AR
TE KA L

7€ X kafkaConsumer
. o, KA
BB N redis
fih A PAT

main(args: Array[String]): Unit

env: StreamExecutionEnvironment = StreamExecutionEnvironment.getExecutionEn
vironment

env.setParallelism(1)

env.enableCheckpointing(5000)

env.setStateBackend( FsStateBackend("hdfs://node@1:8020/check/11"))
env.getCheckpointConfig.setCheckpointingMode(CheckpointingMode.EXACTLY ONCE)
env.getCheckpointConfig.setCheckpointTimeout (60000)
env.getCheckpointConfig.setFailOnCheckpointingErrors(
env.getCheckpointConfig.setMaxConcurrentCheckpoints(1)

env.getCheckpointConfig.enableExternalizedCheckpoints(CheckpointConfig.External
izedCheckpointCleanup.DELETE _ON CANCELLATION)

properties = Properties()

properties.setProperty("bootstrap.servers", "node01:9092,node02:9092,node03:909

properties.setProperty("group.id", "test")

properties.setProperty("enable.auto.commit", "false")
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kafkaConsumer = FlinkKafkaConsumer@ll[String]("test2", SimpleString

Schema(), properties)

kafkaConsumer.setStartFromLatest ()

kafkaConsumer.setCommitOffsetsOnCheckpoints(

kafkaSource: DataStream[String] = env.addSource(kafkaConsumer)

sumData: DataStream[(String, Int)] = kafkaSource.flatMap(_ .split(" "))
L_____map(_> 1)
L_____keyBy(0)
ITTES)

set = util.HashSet[InetSocketAddress]()
set.add( InetSocketAddress(InetAddress.getByName("node@l"),7001))
set.add( InetSocketAddress(InetAddress.getByName("node@l"),7002))
set.add( InetSocketAddress(InetAddress.getByName("node@l"),7003))
config: FlinkJedisClusterConfig = FlinkJedisClusterConfig.Builder()
.setNodes(set)
.setMaxIdle(5)
.setMaxTotal(10)
.setMinIdle(5)

.setTimeout(10)
.build()

sumData.addSink( RedisSink(config, MyRedisSink))

|_env_execute()|

J\. Flink SQL
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Flink SQL /& Flink SEIEMFENMRATHEARY, FRACH A0 SEifoH &R
Wi —Ef/FEhniE SQL 1B XHITRET. B 2015 4, PR EEITGH
WP RS 5, Rk @i T Flink $TiE8 A5 51%, 4% Flink 17
AR BTG, 37 HAE 2019 WP AR ITIR, a2 A1 340
[f) Blink. Blink fEJFKM Flink H:fili b i3 00—/ okt & Flink SQL
SE
Flink SQL 2[RI ) APT JZ, ERAMES AT EAUE, thin Storm,
Spark Streaming #P<HEfiE—12% Function #{3# Datastream API, HJiEit
Java 8{ Scala EI55@4E, XF7TNBARE, HA AL, WINAE&—E
IR RO, BEE A AT SE 3, APT I TR 2 A3 17 .
HEXNHE R, 25N, SQL ik | FA kst Zprblg#R saL /B4
o0 APL, RPN EA LA R EE Y A
o SQL ET&EETE, AP RESRIAIEREF RN, AT 1R ME;
o SQL mIffL, NEZFEMMLAS, XLERIILEEIT N SQL BiEH &
AT
o SQL ZFERfR, AFEATILAIIR NFE, 5] AR
o SQL dEHARE, EHIEE 30 ZHERLEF, SQL ARG MED;
o WiHMMGE—, Flink JEZ Runtime A B 5t AN S5Hkg—m 5%,
i SQL AT LAfSE] APT ERR5HE—.

1. Flink SQL % HHET

SELECT:

SELECT HF M DataSet/DataStream HiEBEHEHE, H Tk B HLLs),

ZNE

SELECT * FROM Table; // HUHZRHHIFTA 5

SELECT name, age FROM Table; // BUHE ™ name F1 age W%

S UL[E IS SELECT i) v a] LAAS H e 80 44, e ] B R$R 30 WordCount
s

SELECT word, COUNT(word) FROM table GROUP BY word;

WHERE:

WHERE H T M2/ bt e s, 5 SELECT —jifdiH, TR
X R R MK E], BLHEBERT & IR =%,
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ZN R

SELECT name, age FROM Table where name LIKE ‘% /N %°;

SELECT * FROM Table WHERE age = 20;

WHERE J& M08 - 473 98, FBAFE WHERE 26+, Flink SQL [FIFESCHF =.
<>y <oy =y <=, B AND. orR FFERIEMA S, A& A IR 2
Wik Pk, JFH WHERE mJLLZE4 IN. NOT IN BEATEH . 258401

, age

( Table2)

DISTINCT:

DISTINCT JHT MEHaLE/irh L EARYE SELECT Wy4sRiAT XL H.

ZNE

SELECT DISTINCT name FROM Table;

AW, RS RHRR State ATRESLMRIGEK, M HEACE
A RPRS L, AR IEIRESE K.

GROUP BY:

GROUP BY X #ditir AT HlandAT# 2k S am iy, fS4A4E
HPSEA

ZN 7R

SELECT name, SUM(score) as TotalScore FROM Table GROUP BY name;

UNION #1 UNION ALL:

UNTON F R ISR G ITER, ZORMAN S RE T B 28, BT BEk
B, FBUNFF . AFTF UNION ALL [¥i72&, UNION 2x%fah ¥l L&,

ZNE

SELECT * FROM T1 UNION (ALL) SELECT * FROM T2;

JOIN:

JOIN HFHER A AR BRI S AT BREE /A&, Flink SZHFRY JOIN 7Y
(ERLR

JOIN - INNER JOIN

LEFT JOIN - LEFT OUTER JOIN

RIGHT JOIN - RIGHT OUTER JOIN

FULL JOIN - FULL OUTER 3JOIN

XE JOIN R SCMRAT7E R 2 RUEE B s A JOIN 38 X3
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ZNCIE

JOIN CHETT AR AR i AR AT SC IO

SELECT * FROM Orders INNER JOIN Product ON Orders.productId = Product.id
LEFT JOIN 5 JOIN WX @ 24 Ri&AH 54100 JOIN W3, At v
(R B4 NULL #HY, RIGHT JOIN #H34T LEFT JOIN EAMANELH— FiHE.
FULL JOIN #H34F RIGHT JOIN A1 LEFT JOIN 2 J&i#E{T UNION ALL #p4E.
ZNCIE

Orders Product Orders.productId = Product.id

Orders Product Orders.productId = Product.id

Product Orders.productId = Product.id

Group Window:

M5 T DR A, B AT Apache Flink HUIR 3 Ff Bounded Window:
Tumble, VRANE I, & LA BER D, & 0B EN;

Hop, 1Ha0%E M, & HEEEAEE R/, JFHA B ERE DEENR, & H8dE
AEN;

Session, UL H, B FEHEEA BIERIRN, WRYEE X8 s R R 7 5
M, wHEBETCE .

Tumble Window:

Tumble VRBNE HAEFERAD, WHHEIEAES, HAEWENT:

A

; window 1 | window 2 |, window 3 , window 4 , window 5

| 1 | 1 | 1

wserl [ OO I 00O 000 O
I I I 1 I 1

I 1 I 1 I 1

| 1 1 1 I 1

user2 | | @ 00O 90 | © ' 900
I 1 I 1 I 1

| ] | 1 | 1

I 1 I 1 I 1

user 3 @ " X I I N X N | I
| 1 | 1 | 1

I 1 I 1 I 1

| 1 | 1 | 1

I | ————p | 1 I 1

| I I 1 I 1

| | \ | | | |

\ -
time
window size

Tumble JRZNE XS R AEVE LT -
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[gk],

[TUMBLE START (timeCol, )1,
[TUMBLE END(timeCol, )1,

aggl(coll),

aggn(colN)

Tab

[gk], TUMBLE(timeCol, )

‘

Hore

[gk] P T G FELBFERHTRS;

TUMBLE START X3 & I JFUA T [a] s

TUMBLE_END AR % 145 S (] 5

timeCol &I H T 0] 7B

size TRE ORI, W By 4480, B Ko

BT, BRATE S EAAN N R &, %I user HHTRG /04

TUMBLE_START(rowtime, INTERVAL €1° ) wStart,
(amount)
Orders

TUMBLE (rowtime, INTERVAL €1’ ), 5

Hop ¥ENE L RANRENE M0, W IVE R size, SURENE NN 21 )
WO LB slide Z¥dalEah e 0 RS, FHY slide (T 0
size MIIIHELAEE DSBS, FAE LT
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winflow 1 : wind?w 3

user 1

user 2

user 3 o @& 0 @

| 1 i

: : window 2 : windw 4 :

|- T | I I I

! [ ! : :
/ 1 _
/ I time

window size window slide

)

op WEENE LIGENIEVEW T

[gk],

[HOP_START(timeCol, slide, )],
[HOP_END(timeCol, slide, )1,
aggl(coll),

aggN(colN)
Tab

[gk], HOP(timeCol, slide,

H ‘
~—

MR FERE B Tumble & H2R{LL:

[gk] P |G T ELBFERHTRS

HOP _START /R H T UGN [A];

HOP_END 7 B 145 A 18]

timeCol FIRIMAE MR BB

slide FTIRBERE HIEBIEIR/N;

size TRBENE MR, W #L 8. NFL Ro

AU, BATEES /TR OO 2 24 /N RS R A R

product,

(amount)

Orders

HOP(rowtime, INTERVAL '1' , INTERVAL '1'
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ST TB) B VSO [ 2 AR SR 1], (HE AT IR interval ANTESINTE]E X,
B SR A E SCH TR SEUYITRI BT R LA, T 1 B ok

A
window 1 window 2 window 3 window 4
I I I [ 1 | 11
user 1 |..| |. ...I I... .I |.|
window 1 window 2 window 3 window 4
I I | I [Py I |
user 2 ® 000 —0 0. @ L X I I
window 1 window 2 window 3
Igml 1 I I 1
user 3 @, { X I I 00 O
session gap
>
time

Seeeion 1% LN NABVEW T

[gk],
SESSION START(timeCol, gap) winStart,

SELECT |
L [ek], |
[ SESSION_START(timeCol, gap) AS winStart, ]
| SESSION_END(timeCol, gap) AS winEnd,|
L__aggl(coll),
I
[___agen(colN)|

SESSION_END(timeCol, gap) winEnd,

aggl(coll),

aggn(colN)

Tab

[gk], (timeCol, gap)

[gk] YU | G T ELBFERHTRS;

SESSTON_START R/ - AR [H] 5

SESSTON END K7 T 1 45 ) [A] 5

timeCol IR H R IRNIT A 7B

gap R/ & H R RIS A AR I G

Biltn, FRATTE BEFAAH VAR 12 NPT B

SESSION_START(rowtime, INTERVAL €12’ ) sStart,
SESSION_ROWTIME(rowtime, INTERVAL €12° ) skEnd,
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(amount)

Orders

(rowtime, INTERVAL €12’ ),

Table APT A SQL #H4F7E flink—-table Maven TAFH . 2 DL S AR 0 s i 2]
PRI H A fEAH ] Table API 11 SQL:

< >${flink.version}</ >
</ >
F4h, URTFEIY Flink {) Scala #tALEREIR A APT AR, X Tt & 2,
5 TR
< >org.apache.flink</ >
< >${flink.version}</ >

A

/ >

2. Flink SQL SEiRZEHFI

1) #eHdE sqL

i

V%

1. K%k Table iIB4THA LS
2. ¥ DataSet VMt A—ikE
3. fEH Table i81TH R sqlQuery J7VE KT SQL THH]

7~ -
TH id B4 TEH HREH
1 Zhangsan 2018-10-20 15:30 358.5

M s GTHID H 4. TR H, T RedD -

Order(1, "zhangsan", "2018-10-20 15:30", 358.5),

Order(2, "zhangsan", "2018-10-20 16:30", 131.5),
Order(3, "lisi", "2018-10-20 16:30", 127.5),
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"2018-10-20 16:
"2018-10-20 16:

"zhaoliu", "2018-10-20

"zhaoliu", "2018-10-20
"zhaoliu", "2018-10-20

"zhaoliu", "2018-10-20

L. RE—/ AT IR

2. FREL—/ Table J&4T 3R 5%

3. BIE—FEGIZE Order HISRBG R GITHA. AP 4. WTHRHIE., T

LA

4. FHTAHL Order £EE4% —1> DataSet source

5. f#iH Table iZ1TH 544 DataSet VEMA—5KE

6. 1A SQL iR REEMEEHE (St P T RS &8, K&, &/
Kot IR AN ERSE ()

. ffi[H] TableEnv. toDataSet ¥ Table #:#t A DataSet

. FTERIR

o =

org.apache.flink.api.scala.ExecutionEnvironment
org.apache.flink.table.api.{Table, TableEnvironment}
org.apache.flink.table.api.scala.BatchTableEnvironment]

org.apache.flink.api.scala.
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env: ExecutionEnvironment = ExecutionEnvironment.getExecutionEnvironment
tabEnv: BatchTableEnvironment = TableEnvironment.getTableEnvironment(env)

orderDataSet: DataSet[Order] = env.fromElements(

Order(1, "zhangsan", "2018-10-20 15:30", 358.5),
Order(2, "zhangsan", "2018-10-20 16:30", 131.5),
Order(3, "lisi", "2018-10-20 16:30", 127.5),
Order(4, "lisi", "2018-10-20 16:30", 328.5),
Order(5, "lisi", "2018-10-20 16:30", 432.5),
Order(6, "zhaoliu", "2018-10-20 22:30", 451.0),
Order(7, "zhaoliu", "2018-10-20 22:30", 362.0),
Order(8, "zhaoliu", "2018-10-20 22:30", 364.0),
Order(9, "zhaoliu", "2018-10-20 22:30", 341.0)

tabEnv.registerDataSet("t order", orderDataSet)

sql =

| select

| sum(money) totalMoney,
| max(money) maxMoney,

l : :

|

min(money) minMoney,

count(1l) totalCount

| from t order

| group by userName

| nnn

.stripMargin

table: Table = tabEnv.sqlQuery(sql)
table.printSchema()

tabEnv.toDataSet[Row] (table).print()

HJ.
|\

2) VIR SQL
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WAL FR B ] DL R SQL. HARFEFEE DL N LA
1. g FAAC R SQL, 05BN /K BV 8]
2. f#H] registerDataStream VEMFTMIN %, FH ~ KigEFE
3. VEMBERIEME, DIEIEE — rowtime, & MTEVELE SQL H{F FH & 0
4. PIRES N import org. apache. flink. table. api. scala. BaziZ%{
5. SQL A trumble (If[E]%144, interval ’If[E]” sencond) KiHAT5E X
[
NG
IR
1. FRERAEIZ AT 5
2. 3RHU Table iZAT¥FEE
3. WEAIHEKAAN EventTime
4. BIE—MTHRFEHIZE Order , BAEWUANFE GTH ID. H/ ID. iTH &

A B TRIED
5. fEE—H € SRR
o AEMH for JEIFAERL 1000 ST H
o BENLARGITH ID (UUID)
o BENLARH )T ID (0-2)
o BENLARIT HEE (0-100)
o EFTHEN YT RGN [A]
o TR 1 MR —ANT R
6. WIIZKER, FVFLER 2 75
7. B\ import org.apache. flink. table. api. scala. [&aXZS%
8. f#iH registerDataStream JEMZFE, FHolfe e 7B, EEIEE rowtime
TB
9. %w'E SQL IBR)Gii FH P T B s REH. s/ N o B8
tumble (FJ[E]%, interval * & HIEIE]” second) RAJEE I
10. fi tableEnv. sqlQuery #4447 sql iEH)
11, %% SQL FI3AT 45 R He sk DataStream F4T B HI K
12. |3 B AR T

java.util.UUID
java.util.concurrent.TimeUnit

org.apache.flink.streaming.api.TimeCharacteristic

org.apache.flink.streaming.api.functions.source.{RichSourceFunction, SourceF

org.apache.flink.streaming.api.scala.{DataStream, StreamExecutionEnvironment

99/130



AXERBAXS: AOHERERE

org.apache.flink.table.api.{Table, TableEnvironment}

org.apache.flink.api.scala.

org.apache.flink.streaming.api.functions.AssignerWithPeriodicWatermarks

org.apache.flink.streaming.api.functions.timestamps.BoundedOutOfOrdernessTim

estampExtracton

org.apache.flink.streaming.api.

org.apache.flink.streaming.api.
rg

org.apache.flink.types.Row
scala.util.Random

StreamFlinkSqlDemo {

Order (orderId:String, userId:Int, money:Long, createTime:Long)

main(args: Array[String]): Unit

env: StreamExecutionEnvironment = StreamExecutionEnvironment.getExecution

Environment
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env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

tableEnv = TableEnvironment.getTableEnvironment(env)

orderDataStream = env.addSource( RichSourceFunction[Order] {

watermarkDataStream = orderDataStream.assignTimestampsAndWatermarks(
BoundedOutOfOrdernessTimestampExtractor[Order](Time.seconds(2)) {

| max(money) as maxMoney,
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| min(money) as minMoney

stripMargin

table: Table = tableEnv.sqlQuery(sqgl)

table.toRetractStream[Row].print()
env.execute("StreamSQLApp")

HrJI
|\~

L+ Flink CEP

BAVER BRI, AEXT 2RISR PRyl JE5 B Z0)— D & 5 5
o TSI EREERERPE R LB, & KL% BT & 4y 4y K 5 oA 9
F W7 NEFE BN HSEuE R EE BRI IS
HPATH, WML BT 6 H - R RN A LS R L3
W AR bR 55 22 7 T R AR R

ASCAN AT SRR I S AME, R SR N A AL S AR Rk TR
Flink CEP FIMES K DiRE.

EF P R BN, EIRT G F B R PR N s — 8RR A
BRI, — ORI .

BASeicdE b TR PSR P, B F R4 Flink CEP [ APT,
SR 58 CEP fift e i 7] 8

RIXHERT AT [RS8 FREIEY , REIESUS R G H AR S

1. Flink CEP BH4

Flink CEP &—NJ&F Flink IERFIFAEEEE, AT Z N HEER A I 2
FF, BOINE RO (Bl scE gl JHRRE R, A2 R
BEAEAT JLREU LA A AR B TR], - 4 A B

2. Flink CEP API
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CEP APT fJ#%:0os& Pattern (X)) APT, ‘& SUVFIRTRIE E L E AR SR
MEAUZTZANI B (stage) BEEBATHAFRPIRE (state) o M—IREY]
BB 53— ARG, AT RAE 8 A, IS A T DU AR SR S s or =
kL.

I APT Z HT SR BEAR LA

1) EAEHENAFF

o AR AR ORI, R fe A B I P EAT R R UL FE (1 R 2 e 51U Ok
TRAFH, AR IR 51 A Hh 22 A ] B (AL

o BERELAURA ME— PR, BATRT PLE PR AL AR bR IR 1A UL A
SHIIVE e

2) BAER

— R UEE AT DO AR, R LIRS GRSz BN S0, DR
W AR A EH.

AW TEENL: a b+ c? d

Hrra,b,c,d REFEHURI R, +URIEIS, b+l R, AUKATIE,
e Al

Frih Eid i B a G LR —ANEE AN b, S EAERR o &
JEER do

Hera, c2 o d28fiEE, b+ EEL.

—MAIEOLR, BAE R AL, FTUMEH R (Quantifiers) ¥ IHFEHLATE
BTN W

T AT DU — AN EE N o, IR LS B T AR st A7 e L. B
Ui, MR IE A A R AT R ILEC AR AT

THEE ERMES S, RN H T RO TR E A 2R )L CEP API:
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4) K|+ AR CEP API:

o Begin: X MRS
FHi%: start = Pattern.<Event>begin(“start");

o Next: FEII—AFrAzCRS . VLECF A E sk b — A ILEC S
FVE: next = start.next("next");

o Where: & X HAMMIUIRA AL IR HFFEL LIRS, EAfE
IR ILAS
Fii%: patternstate.where(_.message == "yyds");

o Within: & CHAFFH S5 IT T 1 55 RN 8] 18] B o 4n SRR 56 B PR A 7
FI I B 1], s 2 57
Fii%: patternstate.within(Time.seconds(10));

o Times: —EERMMHEAFHIL 1 H5E R
Fi%: patternstate.times(5);

APT SEA UL EIXJUAS, 45 ORI RN SCEIT L IE R 541 -

3. WM P BT AR

Rpl—: BHANEEH/

¥ H Flink CEP A% FH /.

org.apache.flink.api.scala.
org.apache.flink.cep.PatternSelectFunction
org.apache.flink.cep.scala.{CEP, PatternStream}

org.apache.flink.cep.scala.pattern.Pattern

org.apache.flink.streaming.api.TimeCharacteristic

org.apache.flink.streaming.api.scala.{DataStream, OutputTag, StreamExecution

Environment}

org.apache.flink.streaming.api.windowing.time.Time

BarrageBehaviorol {

LoginEvent (userId:String, message:String, timestamp:Long){

toString: String = userld
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env = StreamExecutionEnvironment.getExecutionEnvironment

env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

env.setParallelism(1)

loginEventStream: DataStream[LoginEvent] = env.fromCollection(
List(

LoginEvent("1", "TMD", 1618498576),

LoginEvent("1", "TMD", 1618498577),

LoginEvent("1", "TMD", 1618498579),

LoginEvent("1", "TMD", 1618498582),

LoginEvent("2", "TMD", 1618498583),

LoginEvent("1", "TMD", 1618498585)

) .assignAscen Timestamps(_.timestamp * 1000)

loginEventPattern: Pattern[LoginEvent, LoginEvent] = Pattern.begin[LoginEve
nt]("begin")

.where(_.message == "TMD")

.times(5)

.within(Time.seconds(10))

patternStream: PatternStream[LoginEvent] = CEP.pattern(loginEventStream.key

By(_.userId), loginEventPattern)
scala.collection.Map

result = patternStream.select((pattern:Map[String, Iterable[LoginEvent]])=>

first = pattern.getOrElse("begin", ).iterator.next()

(first.userId, first.timestamp)

LB LB A A Pl B AL B LA T i 121

result.print(”

env.execute("BarrageBehaviorol")
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HJ.
|\

FH1—. WK 5HEP

WU
] Flink CEP Akl ¢ HI 7~

Message(userId: String, ip: String, msg: String)

env.setParallelism(1)

loginEventStream: DataStream[Message] = env.fromCollection(

List(

Message("1", . . "beijing"),
Message("1", . . "beijing"),
Message("1", . . "beijing"),
Message("1", . . "beijing"),
Message("2", . .10. "shanghai"),
Message("3", . .10. "beijing"),
Message("3", . .10. "beijing"),
Message("4", . .10. "beijing"),
Message("5", . .10. "shanghai"),
Message("4", . .10. "beijing"),
Message("5", . .10. "shanghai"),

Message("5", . .10. "shanghai"),

Message("5", . .10. "beijing"),

Message("6", . .10. "beijing"),
Message("6", . .10. "beijing"),
Message("6", . .10. "beijing"),
Message("5", . .10. "shanghai"),
Message("6", . .10. "beijing"),
Message("6", . .10. "beijing"),
Message("5", . .10. "shanghai")
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loginbeijingPattern = Pattern.begin[Message]("start")

.where(_.msg != ) |

.times(5).optional

.within(Time.seconds(10))

loginbeijingDataPattern = CEP.pattern(loginEventStream.keyBy( .userId), log

inbeijingPattern)

loginbeijingResult: DataStream[Option[Iterable[Message]]] = loginbeijingDat
aPattern.select(patternSelectFun = (pattern: collection.Map[String, Iterable[Messag
ell) =>{

loginEventList: Option[Iterable[Message]] =

loginEventList = pattern.get("start")

[______case Some(value) => {
(value.toList.map(x => (x.userIld, x.msg)).distinct.size == 1) {

| Some(value)
L} else {]
__________None
L
I
L
[____loginEventList]

loginbeijingResult.filter(x=>x!=None).map(x=>{

L x match {

Some(value)=> value

)
}) .print()

env.execute("BarrageBehaviore2)

HJ.
A

4. Flink CEP API

B 1 RO LA APT Ah, SRATEA 20 HAR R H A APT:
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1) %M API

N VAR NBEA A 52, 4 IR e A NS AR 200 R I 2%, X855
H S A B 1) i 1k o i UG o R RSB M e RSk e - b, FHAF 1
FAMEKRT 5, BUE KT Heiiiz e S AN ME T 241 .
A LA F pattern.where(). pattern.or(). pattern.until()FVER+EEFA -
M BE AT LA IEA L TterativeConditions, WA] DL ] #.264F
SimpleConditions.
F1inkCEP 3245 S 22 8] () =il 2% AF -
o next(): ARG LKA
ZN TP S W
begin("first").where(_.name='a').next("second").where(.name="b")
HHACAEHE Y a, b I, A 2. WREEE N a, ¢, b, T ally
JATHER T ¢, BTl a 2 ELEESR, B Az,
o followedBy (): FAHKHII LKA
e AN
begin("first").where(_.name="'a').followedBy("second").where(.name
= b )Y HACHEIE N a, b E N a, ¢, b, B AT, FIEE ¢ S
W
o followedByAny (): AR E HIFAHLI 2 5% AT
s O
begin("first").where(_.name='a").followedByAny("second").where(.n
ame="b") 4 HAYHHE AN a,c,b,b I, KT followedBy Bz M & iy i
HNia, b}, XF followedByAny I & <A M+ {a, b}, {a, b}

2) Eid API

AL TRATE b A MRS S0 1) — A TE R — RIS o0 T, B
B, PTRMEH R (Quantifiers) FHEHCAIEABIA. X B EFHZ
RIKE 1A APT.
PARIX LA APT, A] DR R HE & IG5
o pattern.oneOrMore(): —/NEEMIFEMA —IREZ KRB, a0 b
FH bte
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e pattern.times(#ofTimes): —/NAERMPIFELHIL 7 HEEXRE, #Hlan
4 R

e pattern.times(#fromTimes, #toTimes): — P ERTKFHM HILEIIREL
FEFRE CEGEHE A, Bl 274 I

o ATLUMEM pattern.greedy () 7GR A BB, (HIEARELE— 2L
AR RGN greedy: FUARATREMEL .

o fi/H pattern.optional () 5K MAR IAR AT £, RIAT DL GRS
WA LA A

3) ULAC/S HIBkId SRR

T 1B B UCRC ko SRS, 20t 2 AN D DL BC A s AT e o i 1t G SR 22 AN DL
FCRCY), FIRERARERX 4%, ZMILE SN, S8 Tl bl
Flink H F b kit 5Rm
o NO SKIP: ANidJE, FrE v REMILHCHRHE K
o SKIP TO NEXT: ZEFSFFUEULHECHE| M) FAAHE R FHAF, K HFFAEUTEC R K
HAF, RIERBR R — A QUL RS B AT, DAtk 2.
o SKIP PAST LAST EVENT: Z3FULECH4R f5(H 45 o 1if VT L 2 1) A
o SKIP TO FIRST[PatternName]: EFFVLACH4A5{HAE PatternName FE L
T 2] £ B8 — AN S 2 BT UL C 3 R A
o SKIP_TO LAST[PatternName]: ZFULACIT45/51HAE PatternName F=UL
[EVESISi0F =3 = pmi =< Sl 11| I WS =X L O
B LIRFNS, AL NO_SKIP F1 SKIP_PAST_LAST EVENT M JHAE T
FEREN:
begin("start").where(_.name='a').oneOrMore().followedBy("second").where
(_.name="b" )4, FATHIAZIE: a,a,a,2,b , WIHRJENO_SKIP g, BEIAE
g, BIAULECEIHAZ: {a, bl, {a, a, b}, {a,a,a,b}, {a,a,a,abl; WHEE
SKIP_PAST LAST_EVENT 3R, BJZEFFULECH UGG HEE R B ULEC 2 F4F,
AVLECRIA /2 {a, a, a, a, b} o

5. Flink CEP [{¥FHiz=
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b FIR =B 5c 4, Flink CEP &) V2 H T W& HRVE, Msall, XU Al iEE, %
e B A AT

1) S AR BRI

T RERU, FBIERDARDN, EAHZZ EEL 100 JThE SRR
A, BRI LA AL, X T IXFPE O € A2 A U S % . 4
B T 2 2R it P 30 e U A AT i ) A4 PR P AR B 8 R S B 5 1)
AL HEBRTEN LR IK T DU BORSR =y T h (H  EAE AR B AT, B A%
R BTt 75 AN W () 25 ) s MU 25 DL BC IX R AT

2) SERPEH

AT P AETFHL APP ISEIFAT N, Geit P RISl A, oy T m ok Sy
PP AT HER: . BRANF P AR s APP Ja 1 0B N RARINE 1R Al R
R — DR A, 3 8 A X EEE HA RS M, BT AT )
i RS 1 B A RS ST TR B i X SR S R] AR A )R R
ARl A HE P HE7E 300 Bt A SR ABA T i, SR AT UK R i T SR

3) SEh 4% e Al

2N BRI 2 AT ST IR R, X 2% ey B AN HLAERE A, IX BLRATTEL DDOS
AT AR LR 55 Bl ) 77 AR RN B R AR D 32 Buad R P 4 3 o o I 243
2 (T AL L BEAT SERHAS I O 45t TUE, =55 7 (K 2 ot ol 2 S I 1) M
e EARFCBRNE, A0 R E A TR B VS N NS IEF IR, A
FEATERAE: WARFEHEE AE 10 FPNES: 5 BRI R 1 E
fE, Wk — 2B 5 30 AR SR O 30 BAIESHIL 30 KRR
I IR B BE, A B

6. Flink CEP KJJRFEfjBAANH
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Apache Flink fESEZHH CEP BHEX T Efficient Pattern Matching over Event
Streams WICH NFA IR, AEIXRIRSCH, 0522 7 —sefiifl, MK G
Bhid, i NFA B

FERXFFIRCH, 4237 NFA, st/ Non-determined Finite Automaton, MYl
AN E B FRARZSHL, FRERARESE IR, (ER IR AT BEM e sl 2 MRS O
HE) o

AR E A R A SRS
ST A

o A AN, BIERE. PEPREMRZRE.
o ¥:. take/ignore/proceed #Sie i) A FR
FE NFA ULECRUN L, AT b — AR (R A . =M 1) 25 S o
o Take: FERFFAMAINT, Bk —HAmHATHIWT, — B, 3K
BCYAioE, MBS RED, RER LIRS R T RS
o Proceed: 4HTHPRA T DAABUAT AT SR B R —AVIRES, el
FEAE R
o Ignore: H—sEE BRI, FTLLZBRIXANE BFHA:, AT rpRER
AR, MM TFAHCEE A MRS,
NFA 55 s: 7ENFA H1, 4508 Y4EIRES, AIReA 20 F—/MRE&E. AT DAREHLERE
AR, WATRIIAT (FRD g N —ARE. ARSIl

7. MN5%

PRI 515 Rl 55 P s S FHRE PP AR R 7 B Hiok, IR I ST SR S
W5 AR, RS RN, ARG M 55 R A M 55 PR 55

s PRI 51 B TT LUE s PR S I R 2l 25 2 AR AL R 2 ik, RN, PR e 4
PRI FE A AR o

1) Drools

Drools &M Java %S WIFIERN 5188, @5 F R ARV SRS 5k 55
FE 55, EWEM Drools Fusion MidRtLfR4t CEP fIhgEE.
AT

o DhEEECNTEE, BAMARSGNE. BTG5,
o MNSCFFEHAEH
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/l\i}_}:

o LAAAESEHL R B DRE, Toih SCRPBK IS FE NN 8] 4
o TIFARCIFREM IS o AR SR AR — B T8] 5 il 26 A A WD .

2) Aviator

Aviator Z—ANEERE. BEEN Java &5 LIMFRE ARSI %E, FEHT
H AR A B AR AE

PLFH:

SCRFRER /M IB SHIRERT

SCRF R HCR AT B 52 SR

SCHFIE R X UL AL .

RN R I HAEREILTS -

ESECE

o WH if else. do while SFiEH), WHWMEIER, BWAEMEBERT.
3) EasyRules

BasyRules £ I MVEL A SpEL KA — ke BN 5] % .
(2R

BERIELE, FI AR,

#F P0JO.

DNE SOk 55 5| AR A F (10 il SR il 488 1) B
SCAF D] B (10 R0 2 5 ol A2 A R

4) Esper

Esper ¥il HixJy CEP it EBffoe)s %, w UG ERIRAMRSS . $2ft CEP
Thie.
PLF

o BEYIMANITA, HHN CEP Thfgf s .

o EPL IBVAS SQL JMBL, 2] AR
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o RNLENATTR, T EBEES LA AT AL
o LAAAESEHLI R B DRE, Toih SCRPBCK IS FE VN 8] 2
o TIFRARCIFENMIE o AR SR AR — B T8] 5 il 26 A WD .

5) Flink CEP

Flink s2— "M A%, B ESEMIRER KRS, Flink CEP 2 —&k A
P 5T F ) SR R AL PR T R
Pk

o YK Flink merhfrhr s,

o FHMFREAAAERIINGG, T LASCRRRCK S B I 1) e
o TJPLFrEm ik (] followedBy + PartternTimeoutFunction SEZH).

+. Flink CDC

1. CDC B4

CDC #& Change Data Capture (ZREEHIEIRED MIfEHR. Z0BER, WIIIHHH
RS PER AR S)) CEFEEE s R 04 E AN BERT LM BRSE) |, KX L AR B 4%
RAEIGE 52 Bl sk TR, 5 ONEIE S A (A DU A IR 55 335 AT 3T Bl SV 9%
] IS b, RERESR B AR E I HoR, FATHFTARR A CDC o 3k
ATEEY) CDC B 3 L1 1) B 88 PE AR B, o — b FH T4 SR B e v s A B )
FR,
CDC FEARN AR 12

o HEEFED, HTHM, BK;

o BRI, —ANEIRIRS KRG A T

o HHEXRE (), MHIMEHECE/ZHRHIN ETL HUREK.

2. CDC HyFhs

CDC FEP AZETFTEWEAMET Binlog WFIA N, FATEE T HE— T XM [A]
T X )
ETEHK CDC #F Binlog i CDC
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FEFHEIHK CDC F-T Binlog B CDC

FEIE = A Sqoop~ Kafka JDBC Source Canal. Maxwell. Debezium
PAT R Batch Streaming
FE 5 AT AR T Hds A2 & &
FEIR % EEIR fRFEIR
5 I I EE I ) & &

3. 4 CDC 5 Flink CDC X}tk

1) 44 CDC ETL 4+¥7

f££5 CDC ETL 947

\K @u kc?fgkq

H L Iceberg (upsert-kafka)
]
:> é Z> ClickHouse

Hologres
L : J — —
RE(E) HE(T) ZHi(L)

2) #F Flink CDC B ETL 4+#F

ETF Flink CDC B ETL %

?“ kc?fia

Flink CDC H I Iceberg (upsert-kafka)

ﬂ é :> ClickHouse
= = (0 &
Feomnectort= mysat-cc’, II h\ 3
Y - == Hudi (changelog-json)
Hologres
- EX tidh SEm%
CREATE TABLE tidb_order

REHUTHE + LHI(ETL)

url'="jdbcimysql: //tidh: 4000/ test "

— WEIXE MySOL PRTRRSRES, WY tidd @ 0LAP B ”

INSERT INTO tidb_orders

SELECT » I
FROM mysgl_orders 45 o LEFT JOIN nysql_products AS p ON o.product_id = p.id; "
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2) #F Flink CDC HIREHT

ETF Flink CDC RS9

B saL #%. o, RE

m Flink CDC

MysaL SELECT
WHERE
PostgreSCL :> :>
Group By

Top-N

2) #7F Flink CDC HIEUIREIT S

ETF Flink CDC BIUIEITE

B SaL ITRERE

m Flink cDC XU JOIN

MysQL
> 43 JOIN
PostgreSOL

(@2 UDTF

4. Flink-CDC 5|

?U kc?ﬁ«:

Iceberg (upsert-kafka)
ClickHouse
= = O
NI e
- B .4 (changelogjson)
Hologres

?U kgl’(q

Iceberg (upsert-kafka)
ClickHouse
O S
i3 vE
- = Hudi (changelog-json)
Hologres

Flink #:XJF&K T flink-cdc—connectors ZAAF, iX&—PATLLE M MySQL.
PostgreSQL 2% 8 B 215 I 4 & F s Fil & A8 5 F0de 1 source 244,
JRE#E: https://github. com/ververica/flink—cdc—connectors.

com.alibaba.ververica.cdc.connectors.mysql.MySQLSource;

com.alibaba.ververica.cdc.debezium.DebeziumSourceFunction;

com.alibaba.ververica.cdc.debezium.StringDebeziumDeserializationSchema;

org.apache.flink.api.common.restartstrategy.RestartStrategies;
org.apache.flink.runtime.state.filesystem.FsStateBackend;

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

org.apache.flink.streaming.api.environment.CheckpointConfig;

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

java.util.Properties;

public F1inkCDC {

public static void main(String[] Exception {

StreamExecutionEnvironment env =

StreamExecutionEnvironment.getExecutionEnvironment();

startup, just read from the end of the binlog which means only have the changes sin

ce the
connector was started.

startup, and directly read binlog from the specified timestamp. The consumer will t

raverse the

binlog from the beginning and ignore change events whose timestamp is smaller than

i

he

specified timestamp.
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first startup, and directly read binlog from the specified offset.

DebeziumSourceFunction<String> mysqlSource = MySQLSource.<String>builder()

.databaselList("gmall-flink")

.tableList("gmall-flink.z user_info")

EEE B ANACE T R IT A R, R SRR RHER A "db. table " 77 X
.startupOptions(StartupOptions.initial())

.deserializer( StringDebeziumDeserializationSchema())
.build();

DataStreamSource<String> mysqlDS = env.addSource(mysglSource);

//5. 17715

[ mysglDs.print()|
//6. Hir1EH
env_execute();

mysqlDS.print();

env.execute();

5. Flink SQL 75 FHIZEH

.apache.flink.api.common.restartstrategy.RestartStrategies;

.apache .runtime.state.filesystem.FsStateBackend;

.apache .streaming.api.CheckpointingMode;

.apache .streaming.api.environment.CheckpointConfig;
.apache .streaming.api.environment.StreamExecutionEnvironment;
.table.api.bridge.java.StreamTableEnvironment;

public FlinkSQL CDC {

public static void main(String[] Exception {

StreamExecutionEnvironment env =

StreamExecutionEnvironment.getExecutionEnvironment();

env.setParallelism(1);

StreamTableEnvironment tableEnv = StreamTableEnvironment.create(env);

tableEnv.executeSql("CREATE TABLE user info (" #H
" name STRING," +H

" phone num STRING" H

") WITH (" +

'connector' = 'mysql-cdc'," +
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" 'hostname' = 'hadoop@l'," +

" 'port' = '3306'," H

‘username' = 'root'," H

" 'password' = '000000'," +H
" 'database-name' = 'gmall-flink'," +

" 'table-name' = 'z user info'" #H

tableEnv.executeSql("select * from user info").print();

env_execute();
W
]

+—. #F Flink HEBEHF LR #f6

1. SERHTHEAH

BAR S THRAE Bl JLAE A KGR, (H AR TE R A 5840 A 7 2 R A 75 R,
{H R & LD, BT LESER 7T A T BB RIMR R, SEARFTA I KA
BAR RS EAR T, R— DR, BAAFZRENZHKR, TFRIER
ke

I\ ]ﬁll '_H' ‘;EEE.‘ '_h m1 .‘I | e
ik & W w | dpssiE |
={ﬁnﬁ%}*ﬁﬁmikﬂﬁﬁ5?}———+é Flink | | S5tEl |
g F W W Y E-c=
i (s > s Py | J
- % E‘:/ €555 TFiERl
— RETL
FLHA S T

wn EEPpR, EREIER)E, e BdEiEYe, ¥ 4E, i Flink #7055 124
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