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102 B389, 1270 M aL,
Flink #ihR&f T1+4?

£E: FHE (EM) |EEESRKALER

Si%: Apache Flink R INRIFT—HUHFIRAEIEITESIZE, TLASIFRAE.
AR FIE LM ERL, B2 Apache MHEE S GitHub HX&NE
ERRVIE < —

2019 £1 R, WEEEXHTBENSEmEEIN+—HEFERARZRST
EERY Blink 512 17FHEF @ Apache Flink S3@tRS, WEN—FH, EEBEX
ISt EHRIBAS Apache Flink #tXZIE1E, FFEEdH Flink 37 Blink F9%5 .

2 A 12H, Apache Flink 1.10.0 IEzU4&7, 1E Flink FYSE— XA E MR IE
N5 T Blink @ Flink 957, EIHEMZ E, Flink 1.10 BRAEE~TT B4,
Thee. MeE LEBKRIIBE . AXCBFEANKRNBIZRANERTE SHIEFE.

Flink 1.10 2125 A IEMER X —IRIRAF %, BRirEE Blink BI&F 5
G, BT Flink {EAAIZEAMEERIREMHINEES M. WRE Kubernetes AYH
£ ERLARIT Python 3235 (PyFlink ) FIEXUItE,

Flink 1.10.0 lxA—#H 218 B@mmkE, #IRT 1270 1 JIRA issue, &

2661 1 commit [FHER THEIT 102 HiTREE, SIEEX LRI MAERS
FrigFt, EMEE Flink R XAEZESLE.

1.7.0RE+ 1.8.0RE& 1.9.0RE% | 1.10.0RE%
BrRAVE R = 428 422 977 1270
LA e 5 969 1094 1964 2661
mEE A 112 140 190 218




102 F1FERS, 1270 MNalg®, Flink filREHBTH4? < 5

HrfgEE Bt ERIIER 64.5 F1TRE, BETEER 60%, Mt

Commits Code Lines

M ER
26%

SCd T BA

63%

EIZhAH, Flink Xt SQL 89 DDL #47 71858, HLI 7 EF45I/Y Batch
XFFFD Hive 3%, Hep TPC-DS 10T AIMEEERIXEIT Hive 3.0 Y 7 82 %,
ERZAHE, SARFEEHT TN, £ETHHE, BT Python UDF FMR4E
Kubernetes &ERISIF. BEEDBEXLEHED AIEHTIFENE.

RFEENL

EIBRRARY Flink &, A EAAIERIRFRESEIRAY, FEIRIIFIE
B RocksDB FHIREEIEN, RERBIEAFER, AMAESHEHETEEE
MAFERRRIER.

£ 1.10.0 &, FHAIXT Task Executor BIRTFEEER, NTHESEERE (Man-
aged Memory) #1177 KIEEAISIH (FLIP-49), HEREFR B X AP ENEHT.
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> 102 3971CA3, 1270 DERE, Flink $fhiktm 7HA4?

Process Memory

Flink Memory

Framework Heap Memory
Framework Off-Heap Memory
Task Heap Memory
Task Off-Heap Memory

Metwaork Memory

Managed Memaory
JVM Mataspace On-Heap
JYM Overhead Off-Heap

ItE7h, FlIERE RocksDB state backend ERARZFMN T IEE B, ETT]

LB B R EERiEEHeeERNINF LIRFIESERFLLA (FLINK-7289). a01F
Elffi7r, RSP RERRNRFEREIFERE.

SZERINAFERRENR (share—slot)
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FRENAEFFERER (share—slot)

Flink A 1.9.0 WRAFFIRZHF Hive &5k, EBHRTERS. £ 1.10.0 hRAIN
Hive REMM Tit—2 18R, FHIAZIEFTBvRE. BIRKR, Flink 1.10.0
R HF

« Meta 33 - SUFEEIZH Hive catalog, B Hive 1.x/2.x/3.x 2EBMRA
o BIEEUHRS - IFEEEN Hive &, BINBXEFSM Hive RAEI; X
FPXER
« UDF 3% - X% Flink SQL WEEM Hive B9 UDF, UDTF 1 UDAF
SitERT, 1.10.0 hRAAHXT batch HuiTid T 7 #H—SRIMK (FLINK-14133),
FTEEHE.

« MEHIEE ORC (FLINK-14135)
o ETHEAIRYEMRFSE (FLIP-53)
« Shuffle BYE4s (FLINK-14845)
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o ETFEEERALA (FLINK-14735)

FILER EIE Flink {EAIHESIZ1509) Hive BY meta f1%3E, 7 TPC-DS
10T benchmark FMHEEIXEI Hive 3.0 89 7 &AL,

TPC-DS Benchmark

Flink 7X ster than Hive

DataSet: 10T
Data Feemat: Hive ORC

Flink 1.10.0 ¥ SQL #XiBEaHEN watermark Flit&E%I, Ll water—
mark a4,

CREATE TABLEtable name (
WATERMARK FOR columnName AS <watermark strategy expression>
) WITH (

)

BRUbZ 5k, Flink 1.10.0 7 SQL FXTIGETEREL / KAREUAKR RS | BREEL
HTTIRREX D, ATt ERAE. IR RELRIRT RRREL.

CREATE [TEMPORARY|TEMPORARY SYSTEM] FUNCTION
[IF NOT EXISTS] [catalog name.] [db name.]function name
AS identifier [LANGUAGE JAVA|SCALA]

Flink A 1.9.0 RAFFIAIEIN T XS Python BYSZHF (PyFlink), BB REEER



102 BT, 1270 NMElER, Flink SilkkHmET7H4? < 9

Java FF&HI User—defined—function (UDF) , EB—EHIBRME. £ 1.10.0 F3
119 PyFlink N7 E4E UDF ¥ (FLIP-58), BRPIMETLIE Table API/SQL
FIEMFEREENXERE, W TEFT.

sert_into("stream_sink")

BB LA ERNEN pip 2% PyFlink:

pip install apache-flink

BEZFEMNE, BS*.

Kubernetes (K8S) RBRIAMITIIE S mHIR S, LEHBIERITHERK
NAEHEFE. FEIHMmAZF, BERX K8S LEEFNEE— Flink EEfLLREZY,
gﬂjfgg’%\ %?X’Z kubectl & K8S uD?ﬁﬁﬁT% %o

£ Flink 1.10 &, F( 3L T3 K8S MBMIEESHF (FLINK=9953), Flink


https://enjoyment.cool/2020/02/19/Deep-dive-how-to-support-Python-UDF-in-Apache-Flink-1-10/
https://enjoyment.cool/2020/02/19/Deep-dive-how-to-support-Python-UDF-in-Apache-Flink-1-10/

10 > 102 B3, 1270 NaBE, Flink #R&ER 7HA?

R REEEEES T Kubernetes 1818, 1&&H1S pod, NI LIESHAFPHREF
AR IBEFHE R Flink, FRREGEMNNSE,

Pod
AppMaster TaskManager |

- Submit job
!|! Deploy Task
*

Allocate Resource

@ Kubernetes

FZAE, 2% 1.10.0 RARHBEE:

2019 £ 1 B, WEEEXIITEENE Blink FHif. BE—FZ/F, Flink
1.10.0 IRARIRHE S Flink #1 Blink FIESLENTH. HIIKTEBCHIES, 7F
MUER, BEEHEXNE, BELXREFRERMEEHESEIFIER. HMNBROH
EEESHEFESRIVIMIEEIATA], —#HE Apache Flink {AVEESKELYT |


https://ci.apache.org/projects/flink/flink-docs-stable/release-notes/flink-1.10.html
https://ci.apache.org/projects/flink/flink-docs-stable/release-notes/flink-1.10.html

| N\FFRBIEF L2, WafRESEEHILIARN 2

{E& . Robert Metzger  #iF. EXIEH &Y. /IR

£ Flink {tX, SEROZINERE—2: EAFFARIEF LLRIEF0T
WEERNA/N. XNEBRITRESREAZ “MBERMmE”, BXHIF—ERN
BR, AR T —RKFAIEXERE, B EZHIXLERE, SHIHREEISH —LEMF
NIESHEE,

HEHET— R
B—L2(FEEENAREFINEEIER, NREIFERENEL.
EEEZRINXBIERZ:

. BUICRHAESCRIAN
- DBEOREE (key) BHBTE NI RATIRE AN
o RS EHHREARS BT

&a, — P EXFNERESEFZEESENE., ERMEAELERIRS
TR (sla), EAXLEEZEZINSENL .
ETIR, RIEME, EESHTAYBRNRIER. F40:

- MERE, EITEERMEIIMEIRSZBMAERE, W Kafka. HDFS .

o BEWE, NRCERBTETRENINEE, 0 RocksDB (FHE EE
=1, 9 Kafka = HDFS)

- TJRIOHEEEE. CPU MIRE

ETHEXERE, UAETUNERBETHE—ESL, IMI—REEDTER
FIRE B IERERIE, BIEEETELITHE SRS RHAE (checkpoint-



12 > WFRBIEFLE, MERESEILIAN ?

ing) ERMNEIRIER .

a5l EiESAR

SRIMERRIVER LI ERE, BRIIRIFERAELANIET I, XL
FEMEARNE, el feE—EXENRESE—SHRPERTIHEIETER
SEPs

]:D~

Flink it S FIEE =B

_ ; | . Sliding::
Kafka Window

Source 5m size

1m slide

Flink feit BRI RFNRA]

EARGF, FEGEBE—NHEEEY Flink MEERELW, ZIEWEERA Flink #Y
Kafka #iEHZEE M Kafka B RIRFIEINEUE. ARERTRNSITEDZENS
(window operator) #{T#RIzE . EHIEZBHFENEEL 5 DHITREG. BTS2
EEWMNYE, SIEE0OREN 1 21898a1E 0 ( sliding window ).

XERESEENPMENIER 5 SUNREGE., MTBFLAEIHER id 8l
— M EItE. M Kafka BREIRBEENESFHEEXRN (F13) 79 2 kb,

RIXETENEY 100 HEIBEE. ETHELEER (window operator) B9
KEXN, EEMERBDRIVEE. TAGF, # (keys) EHF id B9%=, AN
500000000 M ABHBFA. WFEBIMER, FEHENNHE, FHEAKER (8

FH5)o
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RE—T TIFRIRBEIET:

« IHEX/: 2KB

« FHMtE. 1000000 msg/ #

« REREE: 500000000 (BORE: 8104 4 MER)
« Checkpointing: B2 %#—X

» Hardware:
* 5 machines

* 10 gigabit Ethernet

» Each machine running a

Flink TaskManager -
« Disks are attached via m
the network

= Kafka is separate

REREHRE

N EEFr~, ERENSETETEL, 8818ET—1 Flink (5 E51E8
(Flink BTED =), HELBIMEEEEREN (XEREFREN), NEHE
MENZ1T TaskManager 8988 1TENERH— 10 FIKMLURMER: . Kafka &7
I8 (brokers ) AR EE LD FHIZETT.

Ba12E8 16 1 CPU #%. ATEKE, FFE CPU MIAFEHEK. BXLR
B, RIENBEFEENETERINESRER, FNFEEERT. XNMIFE
AT —"E&7F RocksDB RYREEIR, CieEH BERFHRRME.

MERIRRI—E AR A
ETBREMRUMBENRTEFTRK, REZNHEREXEI-—8HENMN—
TaskManager AR, 7AfE, DJLAER—AITENIIHF Rt BESRREHKE.
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BANBRT (MRFABEEFEEREENATEFBIREEAIEEIRS ), RIF
WP EEFEEE—aIt B LiElT.

EXFERT, Kafka IR (ERHEEE ). BLEEMM Kafka Kixim (26iH
BAFE) BEXT AN BT,

TaskManager n

Kafka Source

keyBy

window

Kafka Sink

M2 AE —TaskManager n

M EERZE, keyBy 2— "M EMEZER, AUTEREZKESH. Lhrt,
keyBy 22— AP| 8i&, FiEie/ Kafka source Fl&EI=ERF (window operator)
ZEEENRERM.

NS B LMo ( EE) RS8R, THRAMNINERRERK.

The Kafka source

T+E B Kafka IR (source) EWRIEIES, BIE%LITE Kafka FIE1HH
No XL source 72U 1000000 KEE, FXEHEANN 2 KB,



MFFREIEF 2, aRESEEMAN? < 15

2 KB x 1,000,000/s = 2 GB/s
15 2 GB/s BRLANEZES (5) BRI TR,
2 GB/s + 5 &#lg = 400 MB/s

EFEEIZITHY 5 1> Kafka IRFRIE—MEMERWTFIIEILEN 400 MB/s RVEUE
#HR,

10 Gigabit Ethernet (Full Duplex) 10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s TaskManagern QOut: 1250 MB/s

- Kafka Source

(aflka: 400 ME

2 KB * 1,000,000 = 2GB/s

2GB/s / 5 machines = 400 keyBy
MB/s
window
Kaflca Sink

Kafka source B9+ &IS58

The Shuffle / keyBy

KTk, TEHREREGHERR (EAMTAER d) AES4EER—BITE
M ELER, EAIEREA) Kafka JBRIRAVEUE (£ Kaftka &) STRESRIEARRIRISD XT3

EHTOX,

Shuffle IR EBHRBNABHERXE —aITEN, RLEFEEERE
Kafka BY 400 MB/s #3EmRF2 A—1 user id 2 X

400 MB/s + 5 &#128 = 80 MB/s

FmE, HOGMEEaITENRE 80 MB/s HHIE. toth@A—atlzs



16 > WFRBIEFLE, METHESEEHILIAN 2
MAEHTH, XERERLEECETEREENBInEIET T, EItEZX 80 MB/s
Bpa].

400 MB/s - 80 MB = 320 MB/s

oI LUSEIER . BEMNesLL 320 MB/s AUSRERIFIAERAFEUE.

10 Gigabit Ethernet (Full Duplex)

10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s TaskManager n Out: 1250 MB/s
“Kafka: 4 3 Kafka Source 400MB/s / 5 receivers =
80MB/s
2KB* 1,000,000 =2GB/s

1 receiver is local, 4 remote:

2GB/s /5 machines = 400 4q* 30 320 MB/s nu‘l‘

keyBy
MB/s

Kafka Sink

The shuffle F9ITEISFE
o Window &O#HF0 Kafka &1
T—MEONeEEFENEER KEES LEIREFAXET Kafka ZIE. B2
67 MB/s, EAIRBBR—TIHIIZEABEIXNEF,

BOZEEFAEBNE (key) RE 4 MF (REAKER) (IREE. ZBHE

DHEE—XEHRESE, 8SMENREFEE 2 NERF (user_id, window_ts)
4 DMER .

(2x4F15) +(4x8FT) =8MEI0FH
SRR HERY 220 (500000000 BREAMZEEE) 1TEEM:

100000000 1™ keys x 40 =15 = 4 GB ( A\BEHEFRE )



MWFFREIEF L2, SARESEEMAN? < 17

RETEE R/
4 GB/ 3% + 60 = 67 MB/ # (RS MISEERLL)

XE®RESMISEERFIONEDZEF KL 67 MB/s WAFHUE. BTE
MESEER LEE— Kaftka kixin (FIEOEERER—MISEEREH), 7+
BirAH—SLHNEHDX, PRLUXSEIRIZ Flink [ Kafka RIZRIEIEE

10 Gigabit Ethernet (Full Duplex) 10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s TaskMan agern Qut: 1250 MB/s
Kafka Source 400MB/s / 5 receivers =
80MB/s
2 KB * 1,000,000 = 2GB/s 1 receiver is local, 4 remote:
2GB/s / 5 machines = 400 keyBy

MB/s

: 4+ 80 = 320 MB/s out

4 GB / minute => 67 MB/
Kafka Sink second (on average)

FF#UE: M Kafka, 2AFIBEIEERIHREZR Kafka

BHIZERNFIRERSIHER "RK” B9, RACNE8srRE—REE. K

frE, EBEMARL 67 mbis NIEEERRGEFRIZIE, MEESTAKTAT
BEERALILH,

J\ZLEI%I\)L-I—% :

o HUEHIN . BEN12E 720 MB/s (400+320)
o HiEMHY . 5451128 387 MB/s (320+67)



18 > MWFRBIEFLEZ, METHESEEILIAN 2

10 Gigabit Ethernet (Full Duplex) 10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s Tanganager n Qut: 1250 MB/s

Kafka Source

Kafka: 400 MBJs

keyBy

Shuffle: 320 MBfs

window

S/8IN 08

" Shuffle: 320 MB/s

Kafka: 67 MB/s

Kafka Sink
Total In: 720 MB/s Total Out: 387 MB/s

o KEBEFEER
XAREEH (RE). FERIALE, HREFBT Flink EEGERBREE. &
LRRBERFFEITNAEEIL RIS, 8552 RocksDB MIFMHIREMNER. &

TR0, BEEENIZERF (window operator) Sl )RS, Kafka
BEHRFE—ERE, BEEFOZERFHEL, BUUZEART.

B

BEBTHRENEE® (window operator) fUREX/N, EENRBNAEHITE
&, Flink IE7£F 1 SHEmELITE 5 oHIEOE. Flink BEERRNEC
RIYBHHED, BXBHHEIE— 1 DHNECD. WMEIFR, SEAEOLN
EIRREH, BABNEOFNENE (key) 4P 40 THAVKE. WTFEMENS
%, BERFENEERNRIARGE (EZWN 40 F1), ERREGE, AEKHESE
(BAN40FT),

Incoming data =5 minute window (window _ts)
= alue (long, long, long, long)

....-..key (user_id)

BORES
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XERE .
40 FHIRZE x 5 AEO x B&1HEM 200000 msg/s = 40 MB/s

FEZENEAITBYIESSHEIL RN, MplE, BEEMESEREER
Ay, EHEEGXLEHFMIZIDEEEHES,

o EUEMIA . 760 MB/s (400 MB/s #3E#AN + 320 MB/s BENLIER + 40 MB/s

RE)
o R 427 MB/s (320 MB/s FEHIER + 67 MB/s #iEiE + 40 MB/s
K&
10 Gigabit Ethernet (Full Duplex) 10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s TaskManager n Qut: 1250 MB/s

Kafka Source

Kafka: 400 MB/s Shuffle: 320 MB/s

Shuffle: 320 MB/s keyBy

Disk write: 40 MB/s

" Disk read: 40 MB/s

window

Kafka Sink
Total In: 760 MB/s Total Out: 427 MB/s

EREEZEIPREILEN, SHFHAREOSEFN, KEpRaFa#
17, RHFETECANER. IRVBHEMHD LNEE, FRRETORSTHE
LY USEN

RERRENEDH—TRER, BMEERKEINBMIREERZINKIEER

MXHREFRS.

BN —EREESATEN LB MSEE K.
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FHIRZE x 5 &0 x 100000000 4™ keys =20 GB
FH, EREEVNE:
20 GB + 60 =333 MB/ #

S5F0EEEM, RERERKRMN, 89oH—X, SHXEBHIEEERE
B HpERTFERE RS, Checkpointing 51& % RocksDB BIERYMAZSIH 8] (TEAR RG],
RocksDB fuFmIEEZMN#E ). B Flink 1.3 MALLER, RocksDB REEiHX%
FIGE checkpoint, #& FBIF{NAIXB E—1 checkpoint LRAIELE, BT
8/ checkpoint EATFEAIMLE G, (BAFIRAERILIEE,

XS BESEEHA:

o BUBHIN . 760 MB/s (400+320+40)
o ¥iEid . 760 MB/s (320+67+40+333)

10 Gigabit Ethernet (Full Duplex) 10 Gigabit Ethernet (Full Duplex)
In: 1250 MB/s TaskManager n Qut: 1250 MB/s

Kafka Source

Kafka: 400 MB/s " Shuffle: 320 MB/s

Shuffle: 320 MB/s keyBy Kafka: 67 MB/s

" Disk read: 40 MB/s " Disk write: 40 MB/s

window

“Checkpoints: 333 MB/s

Kafka Sink
Total In: 760 MB/s Total Out: 760 MB/s

X= U*EWAHWWE y

760+760 x 5 + 400 + 2335 =10335 MB/ #

400 2 5 &tz 80 MB IR&iAE) (X5 ) #HIZAI2F0, 2335 2&EF E Kafka
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PN T ez SE ST

XA R LB R ET T BNEEEN—F UL,

Overall network traffic:
2*760*5+ 400 + 2335
= 10335 MB/s

= 82,68 Gigabit/s

In: 760 MB/s
Out: 760 MB/:

x 80 MB/s =
00 MB/s

400 MB/s * 5 +
67 MB/s * 5 = 2335 MB/s

BXROZER

IFE—R, XLHEERLEMUTFE, FII0KE Flink. Kafka 834 RS
TCP. Ethernet f1 RPC 8/, EX{PBAR—MRIFAILAR, JURMETHEL
TERTARAUREM2REY, LI MRS

T RhE

EFULEDH, XMF, = 5 PREFNREETH, SEIREHTETE
RbIR 760 N Mb/s HIEE, TiCRBMAEEHL, M 1250 Mb/s IRESEXE, B
REB 7KL 40% HINBESEENLOWENPMEUNESLFER, GIUNRESIHNFFHE.
MIERINEFHERHENER, LURBEIEERSERIBERFIREATFE.

T 40% RFEEEEE, RE—NT—UNER, BEXNMEENIZE—
Rirmvie . =X LEAVTE, ERIIEHE. % (keys) WHENBAVERE,
EREEEREYEETR, AERKESENMBEzERZEFE.



| Demo: &7 Flink SQL ¥R N

& . (BB (=F0) | Apache Flink PMC, FIZ2EERAER

ERME Flink pXHXETETEFFERES =T (Demo: £7F Flink SQL 19
M), BEEASRELEETR. IRXESWEBERASHN—1 24, FEKE
TEPAS, ek Flink MELBEA2EBRF Docker Compose %%, EES
2. EECYUSEIMINAN —EFS ., TESZ=ILUINEBEMSAEM. hitps:/
www.bilibili.com/video/av90560012

Flink 1.10.0 TiaHRIAM, BETIFES<S ABERIETIEE. 7THRE Flink SQL
BR, KREEFER, AUEAEENLERNBEL L, TUAR—ERREA
Flink SQL an{ayRiEisinzli A .

AIIEETF Kafka, MySQL, Elasticsearch, Kibana, &M Flink SQL #&—
PMEBRAPITANKEN SN, AXERSEAESEISE Flink SQL CLI £
17, 2R SQL 44K, ITLFE—17 Java/Scala (X2, L£HELE IDE., ASLH;
BHRNRENRE.


https://www.bilibili.com/video/av90560012
https://www.bilibili.com/video/av90560012

Demo: &7F Flink SQL #Wgm=ti/Am < 23

® 08 E umacnsXRER-amee x4

“ o o = ikt (- 56071 1aa- b 20 G3ades .4 (s el 1000t foirenow- i s a=iduscripon M. & €Y, M |
E B oo snmeansas o =
e = Search KoL @ Last15minutes
@ |+ Ak it
@ meonee = zmene
B | e wysaL e
& || Pmsticsenrch, Kitana, R «= I
Firk SOL 1638~ &RRP ) N—§
s | BEMHNER. RAT ik g
SGL 110 FEATIRECL R R " o I
B e ol 0000 Bl
B : 3 z 2z 7 3z & 2 3
- " 7 E g S - 3
= nuReEy .
ol
BeRTACR wRane
# S
. "
£ w0
e |§°
& |B
"

—&%%H Docker #1 Java8 B Linux 8 MacOS it+&#1.,

{85 Docker Compose BiA s
ARELEERFTIKIN A G2 & REE T Jes+, ELoTLUEIT docker-com-
pose —# 7. RAILUBIT wget @S BB TEiZ docker-compose . yml {4,

R LAFEN T .

mkdir flink-demo; cd flink-demo;
wget https://raw.githubusercontent.com/wuchong/flink-sql-demo/master/docker-
compose.yml

iZ Docker Compose FEEMNFEES.

« DataGen: #iE4MizE. BEENEZEMFIRERBAITHEUE, FRIXE
Kafka SEE¥H . BUABIMERL 1000 &R, FEEEML 3 N\ET, BaJLIEN



24 > Demo: &F Flink SQL iRzt A

docker-compose.yml 1 datagen Y speedup SEKFELEMER (EF
docker compose A BEER),

« MySQL: £5,7 MySQL 5.7 , LIRFASE0IEITF 7B % (category), Fisk
BT FERESTMIEBMBSTRR, FEFHERER.

. Kafka: ZEZREHIER. DataGen AtSBISHIBENXNEEF,

« Zookeeper: Kafka gk,

« Elasticsearch: =ZFf# Flink SQL =L aY%E.

« Kibana: aJ#lft, Elasticsearch FHIHIE .

HEshEeEn, BEN Docker MIECE, BFRIFAEE 4GB LKk 4 %, B
FFIENSEEE, RFEEM docker-compose.yml FAEER N7 TS,

docker-compose up -d

iZap S £l detached B EEERD Docker Compose BEEEFENXWIFAER
25, RYLUBIT docker ps KM ELANANTREBREERNT . BEILUA(G
http://localhost:5601/ k&FE Kibana @FIZ{TIER .

BT LABE U T e SHF LB RIEES

docker-compose down

TEEIE Flink Aith&eas

BN BEFZRAPFENNEZE Flink, MA2EB1T Docker Baiigs) Flink, EAX
ML B ENMMIEMR Flink B9 NMEME. KER. FORIA,

1. FE Flink 1.10.0 %8 /E (BEBE=R £1ink-1.10.0): hitps://www.
apache.org/dist/flink/flink—1.10.0/flink—1.10.0—bin—scala_2.11.tgz

2. #HAflink=1.10.0 B®: cd £1ink-1.10.0
SCEHOI

JUNTap< FERRR jar €, FHENE 1ib/ BRTF, BaIFaFEMNE


http://localhost:5601/
https://www.apache.org/dist/flink/flink-1.10.0/flink-1.10.0-bin-scala_2.11.tgz
https://www.apache.org/dist/flink/flink-1.10.0/flink-1.10.0-bin-scala_2.11.tgz

Demo: &F Flink SQL #i&inztiE < 25

W, RABFNNETIHEERIRSE connector LI,

wget -P ./lib/ https://repol.maven.org/maven2/org/apache/flink/flink-
json/1.10.0/flink-json-1.10.0.jar | \
wget -P ./lib/ https://repol.maven.org/maven2/org/apache/flink/flink-

sql-connector-kafka 2.11/1.10.0/flink-sql-connector-
kafka 2.11-1.10.0.jar | \
wget -P ./lib/ https://repol.maven.org/maven2/org/apache/flink/flink-

sgl-connector-elasticsearch6 2.11/1.10.0/flink-sqgl-

connector-elasticsearch6 2.11-1.10.0.jar | \

wget -P ./lib/ https://repol.maven.org/maven2/org/apache/flink/flink-
jdbc 2.11/1.10.0/flink-jdbc 2.11-1.10.0.jar | \
wget -P ./1lib/ https://repol.maven.org/maven2/mysql/mysqgl-connector-

java/5.1.48/mysql-connector-java-5.1.48.jar

4. ¥ conf/flink-conf.yaml Y taskmanager .numberOfTaskSlots
£k 10, RAFKN<RINETZ1MES.

5. H1T ./bin/start-cluster.sh, Bal&EEL,

BITRINANE, TILUE hitp:/localhost:8081 iF1E)&I Flink Web Ul, FEBTLL
Z)aT A3 Slots 209 10 1~

“ O M
Verséorr 110 b @ 07 02 20208 EEIACET  Mossogn: (D)
Mosmilable Task Siots Funning Jobs
10 0
i Tosk Sats 10 Task Manogers 1 Frished 0 Canceled @ Faiked 0
Running Job List
HJob Hame Start Time Duirwtion End Time Tasks Statu

6. #1T bin/sgl-client.sh embedded F&1 SQL CLI, E&£EBZWTHY

FRERIRIR SR E o


https://repo1.maven.org/maven2/org/apache/flink/flink-json/1.10.0/flink-json-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-json/1.10.0/flink-json-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-kafka_2.11/1.10.0/flink-sql-connector-kafka_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-kafka_2.11/1.10.0/flink-sql-connector-kafka_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-kafka_2.11/1.10.0/flink-sql-connector-kafka_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-elasticsearch7_2.11/1.10.0/flink-sql-connector-elasticsearch7_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-elasticsearch7_2.11/1.10.0/flink-sql-connector-elasticsearch7_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-sql-connector-elasticsearch7_2.11/1.10.0/flink-sql-connector-elasticsearch7_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-jdbc_2.11/1.10.0/flink-jdbc_2.11-1.10.0.jar
https://repo1.maven.org/maven2/org/apache/flink/flink-jdbc_2.11/1.10.0/flink-jdbc_2.11-1.10.0.jar
http://localhost:8081/
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Datagen FesE/BsEEE Kafka B user behavior topic FIFEERRTHE
SANHIE. ESST 2017 F 11 B 27 B—XNARTA (1THABERE. BWX,
my. ER), 8—TR~—%BF{TA, LLJSON BEXHAF ID. BRID. &
MEH ID. 17BN EEMN . ZRIBHIEEXRE , FElt
15384

A A

HAITLUE docker-compose.yml FIIE AR FETAI TS, &%F Kafka &
BErhAERHIRT 10 SREUE.


https://tianchi.aliyun.com/dataset/dataDetail?dataId=649

Demo: EF Flink SQL &R A <

docker-compose exec kafka bash -c 'kafka-console-consumer.sh --topic user
behavior --bootstrap-server kafka:9094 --from-beginning --max-messages 10'

{"user_id": "952483", "item id":"310884", "category id": "4580532",
"behavior": "pv", "ts":
"2017-11-27T00:00:00Z"}
{"user id": "794777", "item id":"5119439", "category id": "982926",
"behavior": "pv", "ts":
"2017-11-27T00:00:00Z"}

27

BTHRERRE, FH#ATLIA DDL A8EHERX D Kafka A9 topic 7. £

Flink SQL CLI ##1171% DDL

CREATE TABLE user behavior (
user id BIGINT,
item id BIGINT,
category_id BIGINT,
behavior STRING,
ts TIMESTAMP (3),

proctime as PROCTIME (), - BEIES - AR E 5

WATERMARK FOR ts as ts - INTERVAL '5' SECOND -- 7 ts FEX watermark, tsff
AEHE
) WITH (

'connector.type' = 'kafka', -- {fM kafka connector

'connector.version' = 'universal', -- kafka BRZA, universal X#F 0.11 WM E
B RRA

'connector.topic' = 'user behavior', -- kafka topic

'connector.startup-mode' = 'earliest-offset', -- MiEIS offset FFIAEREX

'connector.properties.zookeeper.connect' = 'localhost:2181', --
zookeeper Hiflf

'connector.properties.bootstrap.servers' = 'localhost:9092', -- kafka
broker Hbiit

'format.type' = 'json' -- FIEERIXA json

) 5

MEFHAMIZBEENSAFRT 5 MFR, Kitzs, HMNEEIHES]

15 PROCTIME() RERHFEPT — - ELENEREIS . HIEEL

WATERMARK i&i%, £ ts FE& EFEBET watermark KB (B2 5 WELF ), ts
FERRE L AL T 4T85, KX FATERBMHELN DDL EETLUIEIEE B X T 7

BZ.
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« BJBIEME: https://ci.apache.org/projects/flink/flink—docs-release—1.10/

dev/table/streaming/time_attributes.html

o DDL.: https://ci.apache.org/projects/flink/flink—docs—release—1.10/dev/

table/sql/create.html#create—table

£ SQL CLI sy IneliE Kafka &, oJLUBIY show tables; # describe
user behavior; XREEHRBIDEMEIE, UKRIFHER. RMNBIUEERRE
SQL CLI #izfT SELECT * FROM user_behavior; % FEUE (32 g iBH ).

ETRR, BB =PEEHRKERAMET#E Flink SQL .

SitE/\ITRIR R =
{5/ DDL ¢l# Elasticsearch &

557 SQL CLI FelZ—1 ES &RE, REMSFTREEFTEZRTM T
& NI BRRE.
CREATE TABLE buy cnt per hour (

hour of day BIGINT,
buy cnt BIGINT

) WITH (

'connector.type' = 'elasticsearch', -- ffF elasticsearch connector

'connector.version' = '6', -- elasticsearch FWRA&, 6 BEXHF es 6+ MUK 7+ K
bR

'connector.hosts' = 'http://localhost:9200', -- elasticsearch Hbdk

'connector.index' = 'buy cnt per hour', -- elasticsearch R3|%&, HLFEIE
RS

'connector.document-type' = 'user behavior', -- elasticsearch ) type,
TS FHIRENES

'connector.bulk-flush.max-actions' = '1', -- GFIIEERH

'format.type' = 'json', -- HHEIEEX json

'update-mode' = 'append'

) g

HNAFZE Elasticsearch FESEEIEZ buy_cnt_per_hour &35[, Flink
Job =B mBIEIZFS],


https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/streaming/time_attributes.html
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/streaming/time_attributes.html
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/create.html#create-table
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/create.html#create-table
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1232 Query

FHB/NHRXERESENNIEEZ LD “buy” AR TA. AtSFERT
TUMBLE &EORE, ZEB—NHIE. AEEMEODFEIT “buy” BIDEL, XO]
LUBIZZiT g “buy” AIEMHE, FAf5 counT (*) SCHL,

INSERT INTO buy cnt per hour

SELECT HOUR (TUMBLE_START (ts, INTERVAL 'l' HOUR)), COUNT (*)
FROM user behavior

WHERE behavior = 'buy'

GROUP BY TUMBLE (ts, INTERVAL 'l' HOUR) ;

XEFH(IER BOUR AERE, A— TIMESTAMP ZIHiREE—XKFEL
NNETRYE. EFAT INSERT INTO query BI%E SR EFEARRT bR N EI_ES0E XY
es BERER (TLUE es BERRIEBME query FYELIE), 5T LARIERIZ Y
THREZXTEORENAS:

£ Flink SQL CLI FizfT Lix &\, £ Flink Web Ul aigeEEI3AIE
%5 iZ'ing_/l\/ﬁ_m/f .J-tt/\_g 'fj—o

— b O M

* (@ focahostan: B7a99IEREENA7

-
[0 Apache Flirk Dsshbonand = WVersion:1,10.0  Commit: nadebE @ 07022020 B 181819 CET  Message: )

default: INSERT INTO buy_cnt_per_hour SELECT HOUR{TUMBLE_START (ts, INTERVAL '1" HOUR}), COUNT(*)

FROM user_behavior WHERE behavior = 'buy' GROUP BY TUMBLE(ts, INTERVAL "1' HOUR) Cancel Job
Cauniinic I =]
L M!DIm?ﬁDiI‘EMS11G7d1J'!Sﬂﬂmﬂ Starl T 2020-02-24 13:34:28 Duration: 158
Escegtions TimeLine Checkpomts Configuration
GrougWindowhagregatewing
Bacros: KalkaTsbinirarnhan ease [Turmisbrg s piinzre
e smtoqory.d, behn W, In, IBDOCEH], progerts
vt ) -2 SeurerCammne mtacar, wand, m
Ik .nm », whpraction], weaci=|
1 diafubsage. uovar u NN_ ) B8 EXRE Y, slariCwE]
e NIIIMNMIM’ = AR wistat, gad Wil Asnil
, Hem_id, Cnegory bt - o, rowtineCwi 45 wilrowt!
o, tai]], Tidaa jeser i, Ram i e, proztins'wH| AS whproo
& crtegunyid, bebwier, th) - timefi -= Caiolselect=[FLAG
> Calcimmcsbeawe o, . (U] FXTRAGT whatart) A
SRRRR.
[—

Parilisiar: 1


https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/queries.html#group-windows
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/queries.html#group-windows
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M Kibana aJ{{L45R

FME X ®B1d Docker Compose B T Kibana & 8§, o LABII http:/
localhost:5601 if3i8) Kibana., BE5EEHIIFEZHBEE— index pattern. mEE
il TR/ “Management”, #ae 2 “Index Patterns”. s “Create Index
Pattern”, ZARBILBWATERIERS|E “buy_cnt_per_hour” €& index pattern,
BIZTRE, Kibana FAIE THINRS], BRI UAFFERREIET .

SREAMTEZRY Discovery” #%5H, Kibana #i&5ERINIGIZAIZS AT

23 hits

" hour_sf_deyd B Bey-ssti 11,761 idi WiacteMlpSaosiTs _typel usr_bstavior _index: buy.cns_per_hour _senrm: il

? bour_sfodsy: 1 beyoet: 2,858 _id: YExSdWABmMylyEn_tils _type: user bewsvior Cindes: buy.ont ser hoor _soere: @
" beur afdey: 18 Bay.4nts 14,236 S0 b EQNABRMGLYER 6K Ty user Behuvior Andex: buy

G En " heur sl eyt 11 Siynts 13,90 _sdi binSdateiyEn A _tyes user Seheeiar Arsdert b

Bk, %681 — Dashboard FRETRS Mol ULAINE . |EREAL
g9” Dashboard”, GIZ—12hA " BR{ITABESH “ B9 Dashboard. #AfE=
& “Create New” BIEZ—MHHIE], 1%£ZF “Area” ERE, #%EF “buy_cnt_per_
hour” &5|, REBUITEHEFNEE (£N) BIEARXEERE, FRFA B/
mazE ¢

o

el


http://localhost:5601/
http://localhost:5601/

Demo: &F Flink SQL #g&EintmA < 31
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CHOUE DUET YBkM I SRparaTs a
Drickat

LERRRE—RPARENRS.

Fit—XE 10 DHRIHEZ AR

(B~ Sesch ¥aL @ LestiS mieaies

(= =

A—TERENTMERF T —RPE—ANRHRZAFH (uv), BHES
—ZI8Y uv FEBMARMN 0 REISRINZIALENST uv ¥, FtiZzH%EESREE

12AY,

FAMPBIASETE SQL CLI H8IEZ— Elasticsearch &, BFHFHERILCSE

7. EEAEMINFER: WHEFRR uv 2.

CREATE TABLE cumulative uv (
time str STRING,

uv BIGINT

) WITH (
'connector.type' = 'elasticsearch',
'connector.version' = '6',
'connector.hosts' = 'http://localhost:9200',
'connector.index' = 'cumulative uv',
'connector.document-type' = 'user behavior',
'format.type' = 'json',

'update-mode' = 'upsert'
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AT EMZMLL, BHAITLISEEIT OVER WINDOW HEHBEHIEN XA
o8, DRERIR uv (M 0 RFFREISAIIT ALERIRZAFH). uv MSEITIEA]
B1J 9 B HJ COUNT (DISTINCT user id) R5EhL, Flink SQL FWI&B¥T COUNT
DISTINCT #TIFE S, FEtaTARBOER.

CREATE VIEW uv_per 10min AS

SELECT
MAX (SUBSTR (DATE FORMAT (ts, 'HH:mm'),1,4) || '0') OVER w AS time str,
COUNT (DISTINCT user id) OVER w AS uv

FROM user behavior

WINDOW w AS (ORDER BY proctime ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW) ;

X E 1] F SUBSTR #1 DATE_FORMAT X5 || WEEH, B— TIME-
STAMP FE R T 10 D R AT EF/FE, a0 12:10, 12:20, X T
OVER WINDOW HIEZAAB T LIS E X, https://ci.apache.org/projects/flink/

flink—docs-release—1.10/dev/table/sgl/queries.html#aggregations

AR T CREATE VIEW 1BIEE query i1 T —MEEE, Tl
EEEEEIRXZ query #1758, XBFFHRMEES query. T2, BIEE
BUBEASMEELHNT, NMENERDASEN, RIFERCRIFERSE, 88
BN, BT uv_per_1omin BFRBAIURH~E—FALHE, FLXFFHE
FEABK. BAITUETF uv_per 10min BRIEDMITEHITIRRE, XS 10
DHRB—NRXTFHEE Elasticsearch /1, XF Elasticsearch #1 Kibana @It
BRNEDSNMREZ,

INSERT INTO cumulative uv
SELECT time str, MAX (uv)

FROM uv_per_10min
GROUP BY time_str;

BX EAEARE, T Kibana #EJ#E cumulative uv AY index pattern, A5
£ Dashboard #8I#E—""Line” F4&E, 1EE cumulative uv &5/, RBAOT
EEFIERE (£N) BR R APEME, FHERE.


https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/queries.html#aggregations
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/sql/queries.html#aggregations
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Arcter by

Alphabatical

Trder S //—"
Astending w150

oD obhes vELAS. I sepbrste
brackan

Ee—EERNTIMLEEBANTE, AMTHIBLEEZFER. FMIH

FIREIREPRIZER LA (£3 5000 PEH ), WFHHTIEENAK, FIHIFE
BERHIFNRITNRER . FILAEERE mysql BRHMEESE T FEREBESMKEBN
BRETEIE, RR(F4ER.

£ SQL CLI #relE2 MySQL %=, FERIEHEREA,

CREATE TABLE category dim (

)

sub_category id BIGINT, -- FXH
parent category id BIGINT -- TRZRKH
WITH (
'connector.type' = 'jdbc',
'connector.url' = 'jdbc:mysqgl://localhost:3306/flink’',
'connector.table' = 'category',
'connector.driver' = 'com.mysql.jdbc.Driver',
'connector.username' = 'root',
'connector.password' = '123456',
'connector. lookup.cache.max-rows' = '5000',

'connector.lookup.cache.ttl' = '10min'’
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EITEAIBCIZE— Elasticsearch &, BT EHEEBFITER.

CREATE TABLE top category (

category name STRING, -- XBAR
buy cnt BIGINT -- fHE

) WITH (
'connector.type' = 'elasticsearch',
'connector.version' = '6',
'connector.hosts' = 'http://localhost:9200',
'connector.index' = 'top category',
'connector.document-type' = 'user_behavior',
'format.type' = 'json',
'update-mode' = 'upsert'

F—SHMNBULERKE, HNELEBER. HIIAER CREATE VIEW #
ZEEEME— N E, EBHEE. EFRXEAFER temporal join 1B1%, JUBENX
T # & 2. https://ci.apache.org/projects/flink/flink—docs—-release—1.10/dev/

table/streaming/joins.html#join—with—a—temporal—table

CREATE VIEW rich user behavior AS
SELECT U.user id, U.item id, U.behavior,
CASE C.parent category id
WHEN 1 THEN ' BRif#ES '
WHEN 2 THEN ' ZEERIG
WHEN 3 THEN ' ZE '
WHEN 4 THEN ' ¥
WHEN 5 THEN ' f}42
WHEN 6 THEN '3C %0A9 '
WHEN 7 THEN ' IEz)f4)
WHEN 8 THEN ' B& '
ELSE ' Hfth
END AS category name
FROM user behavior AS U LEFT JOIN category dim FOR SYSTEM TIME AS OF
U.proctime AS C
ON U.category id = C.sub_category id;

ERIRIE ZXEBMHOHE, FitdE buy F9E4E, FE5 AN Elasticsearch &1,

INSERT INTO top_ category

SELECT category name, COUNT (*) buy cnt
FROM rich user behavior

WHERE behavior = 'buy'


https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/streaming/joins.html#join-with-a-temporal-table
https://ci.apache.org/projects/flink/flink-docs-release-1.10/dev/table/streaming/joins.html#join-with-a-temporal-table

Demo: £F Flink SQL #g@inztim < 35

GROUP BY category name;

BX EABEFRE, 7 Kibana $8i top _category FY index pattern, /5
7£ Dashboard #¢JE—1"Horizontal Bar” $&H/E], % top category &5l,
IR TEESNERS (£0N) BEEEHHTE, HMERE.

E B voan sanms e =2
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Baacknt

o] UERIRIPE B IR BRIt 2L B .

FEAL, BNELTHR T ="LAREARETRALNE. TETLAEE
Dashboard T, & MIERITHERRAE, 1LF(IA Dashboard & EXENIE
. B (MAXFRERE), H, Kibana W TIFEFESHER AT ILIE
N, MAFTAMEGEERZEEBNERESIZE, BeKENEETLA Flink
SQL M#EIEHITESEEN DT, FER Kibana BREZoIILE, FMUER
HIRAISERT (L,

ER

EAXH, HMERTWEAFEA Flink SQL &5k Kafka, MySQL, Elastic—
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search LUK Kibana RIRIEEZ— ML DTN A. BNERLFE—1T Java/Scala
85, M SQL XA TN, BHEBIAN, JULLEETH#EE Flink SQL A9
ZAMEA, SERREERSMINERS . WEAHIEELFEIELIENRES R,
HRXEK. FENNERHNEFS ., FERESRINNOTAES, FHNFIREREF
MR



| Flink Checkpoint iR&HE&EsCFHtER

15&: BT (LUE) |REEESRFRIED

£ Flink &7, AZSTISEHRIER Checkpoint 3235, HfEHIR failover BIBER T,
Flink & AN&RIEBIIAT Checkpoint k&, ELRERF, FHiIoTgE=iBE] Check-
point kM, & Checkpoint 18MY1EIR, ANX=FZ—H—HD Flink 5 Checkpoint
SENER (SEAWINE), DRITEMNREIHFE DK,

1. Checkpoint i#iE&E7N

BESERNFTETHE Flink & Checkpoint VB NRIZEEAFR, £ 7 HENRE
Zha, A LA R, BIFRETEM D,

Trigger checkpoint Inject checkpoint barrier

( ...lUmI#

[ lllnom,l;

source /
transform

stateful
operation



38 > Flink Checkpoint [a18iHF&S SLEIERS

M EEBATTLIRIE, Flink B9 Checkpoint 330 F L MNERD .

o JM trigger checkpoint

« Source &l trigger checkpoint B9 PRC, BE2faf#l snapshot, FETREE
&RIX barrier

o NIHHEW barrier (F£E barrier #2554 2FFAM checkpoint)

o Task FFIaREEMER snapshot

» Task FHIARLEMEE snapshot

 Task snapshot ef%, LIk IM

LEEA—NEBARDI, B checkpoint &M,

2. Checkpoint EIERHE

2.1 Checkpoint ¥

aILA7E Checkpoint REEZI FEF7~, TEH Checkpoint 10423 K7

04rh 5T 184 inin 455
027 1515 1B26:58 13351 Bmin 12s o0 6B 51 NE
LG (L0t ] B TGS Fmn Bis B 281 N8
1425 1515 1t Erin 21 34 B
meza 1815 L 1= Bmin 1 8.33 GE EZETNE
[ TEx] NG i B: Tomn BazEE L1
{[TEL) 1515 1Ha 1147 0B i)
L2t 1318 11 Bmin 375 5.0168 2ZTBNE
Taezn 1515 &1 Bif i Sl =Gl 8
419 5 17 Durin 13 44708 &1 NI

s Checkpoint 10423 BYiEE, FAITTLIEZIZER TEFIRIERE (TESE
operator ZF&EBIET ),



Flink Checkpoint [a]gfiffEsCAEEs < 39

Acknowledged Latest Acknowledgment End to End Duration State Size Buffered During Alignment
5/5 (100%) 18:05:07 8min51s 55.44 KB 0B

5/5 (100%) 18:04:32 amin 165 55.44 KB 0B

4/5 (80%) 18:06:05 9min 49s 8.82 GB 66.16 MB

FEFSEHNER=1T, RXR=" operator, EFE—FINSZXS3NT .

o Hf Acknowledged —5IFRTEZ D subtask XX~ Checkpoint #1771
ack, MESHEAITLANESE = operator 235 5 /> subtask, BERHE
4 DTS ack;

e 857%| Latest Acknowledgement F7xi% operator FIFfE subtask &ig
ack BIBTE);

e End to End Duration % 7= 2 4> operator BY Fr & subtask 58 A%
snapshot AIExATE];

o State Size FZHAI Checkpoint B9 state XK/N — FEXBNREIEZE
checkpoint BYiE, MFRNEEAR/;



40 > Flink Checkpoint [B)3iHFes SLFR1ERS

e Buffered During Alignment FR{E barrier SIFFMERTRE T2/ DEUE,

MR EIRI KB EIERTII TR );

Checkpoint KM KD AFEFIE R : Checkpoint Decline #1 Checkpoint
Expire,

2.1.1  Checkpoint Decline
FKAIBEM jobmanager.log FEFIZUTEMEE

Decline checkpoint 10423 by task 0b60£08bf8984085b59f8d9bc74ce2el
of job 85d268e6fbc19411185f7e4868a44178. H 1 10423 2 checkpointID,
0b60£08b£8984085b59f8d9bc74ce2el & execution id, 85d268e6fbc-
19411185f7e4868a44178 12 job id, FAJJLITE jobmanager . 1og & execution
id, HAEEERNE taskmanager £, ZEUIN TR

2019-09-02 16:26:20,972 INFO [jobmanager-future-thread-61] org.apache.flink.
runtime.

executiongraph.ExecutionGraph - XXXXXXXXXXX (100/289)
(87b751b1£d90e32af55f02bb2£9a9892)

switched from SCHEDULED to DEPLOYING.

2019-09-02 16:26:20,972 INFO [jobmanager-future-thread-61] org.apache.flink.
runtime.

executiongraph.ExecutionGraph - Deploying XXXXXXXXXXX (100/289)

(attempt #0) to slot
container e24 1566836790522 8088 04 013155 1 on hostnameABCDE

M EEIIEEFKAFBEIZ execution #EAEZ hostnameABCDE HY contain-
er e24 1566836790522 8088 04 013155 1 slot &, 3 FREAIFILIE] container
container e24 1566836790522 8088 04 013155 fY taskmanager.log Fh&#;

Checkpoint KMV EREE T o

7YX F Checkpoint Decline BI85, B—M1BRR X B S IRIME H kit

T8, Checkpoint Cancel,

a0y Flink Sran &R &%/ Checkpoint ISR B FRIBRT, WE T EKXH



Flink Checkpoint IS XLAER < 41

Checkpoint, M£IEE/M\EY Checkpoint Z8EGEIE ., AT UBREMUTEEE.

S$taskNameWithSubTaskAndID: Received checkpoint barrier for checkpoint 20
before completing
current checkpoint 19. Skipping current checkpoint.

XNEEERTR, Hal Checkpoint 19 IBTESTFFMER, FAJULET Checkpoint
20 #9 barrier., ZRESEKBEIEITHEAY task checkpoint 19 HEUEY, BB E
@0 JM 285 Checkpoint # decline 27 .

TEFi5 task WEI# cancelBarrier HI8TE, SITENZEAITFHARE.

DEBUG
StaskNameWithSubTaskAndID: Checkpoint 19 canceled, aborting alignment.

HE

DEBUG
StaskNameWithSubTaskAndID: Checkpoint 19 canceled, skipping alignment.

HE

WARN

StaskNameWithSubTaskAndID: Received cancellation barrier for checkpoint 20
before completing

current checkpoint 19. Skipping current checkpoint.

TE=MBEEERTZE] task BIREI L &IERIT KA barrierCancel HE, M
TBGE 7 XY Checkpoint,

2.1.2 Checkpoint Expire

R Checkpoint #ifIIEEE, BT T timeout XIRB T, WEA Check-
point &M, H—1 Checkpoint HFBIITMELMZE, £1E jobmanager.log
FEINMTHEE:

Checkpoint 1 of job 85d268e6fbc19411185f7e4868a44178 expired before completing.

7~ Chekpoint 1 BT MAN, XMHETUTUEXTBETEEEESE
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EZUTENES:

Received late message for now expired checkpoint attempt 1 from
0b60£08b£f8984085059f8d9bc74ce2el of job 85d268e6fbc19411185f7e4868a44178.

SILUZER 2.1.1 hRY75 AR EIXTAY taskmanager.log BEERER.
TEHAHEWNERZ DEBUG B9E, (ISR IRIC DEBUC

HKMNZRBTEMMEETE TM A snapshot 2 A=1MEE, FFia# snapshot

gl, REMER, REMER:

DEBUG
Starting checkpoint (6751) CHECKPOINT on task taskNameWithSubtasks (4/4)

XMHEERT TM i barrier X355, HAESFFRME Checkpoint,

DEBUG

2019-08-06 13:43:02,613 DEBUG org.apache.flink.runtime.state.
AbstractSnapshotStrategy -

DefaultOperatorStateBackend snapshot (FsCheckpointStorageLocation
{fileSystem=org.
apache.flink.core.fs.SafetyNetWrapperFileSystem@70442baf,
checkpointDirectory=xxxXxxxx,

sharedStateDirectory=xxxxxxxx, taskOwnedStateDirectory=xxxxxx,
metadataFilePath=xxxxxx,

reference= (default), fileStateSizeThreshold=1024}, synchronous part) in
thread Thread[Async calls on

Source: XXXXXX

_source -> Filter (27/70),5,Flink Task Threads] took 0 ms.

FEMEHERTHENXD backend HIEEMERTeR, MEAT 0 ms,

DEBUG

DefaultOperatorStateBackend snapshot (FsCheckpointStorageLocation
{fileSystem=org.
apache.flink.core.fs.SafetyNetWrapperFileSysteme7908affe,
checkpointDirectory=xxxxxx,

sharedStateDirectory=xxxxx, taskOwnedStateDirectory=xxxxx,
metadataFilePath=xxxxxx,

reference= (default), fileStateSizeThreshold=1024}, asynchronous part) in
thread Thread[pool-48-
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thread-14,5,Flink Task Threads] took 369 ms

FEMNBEERTEEMERSH, SEMBRERT 369 ms

ENEMNAEERT, HNBES EE=1HE, Ef snapshot 2FF1RiE, EE
MERMAYE, XEBREMERMIIE. AEBIZRE R EH—SHIE O/,

2.2 Checkpoint {2

£ 21 Th, HAINET Checkpoint EMHIHIEEBER, AP BERNE
Checkpoint €&

Checkpoint 12915740~ tbal Checkpoint interval 1 9%, #8810 93%F,
Checkpoint @B FEEM 9 D (RMIFE 1 DM AAFAESEMST), MERIIFE

state size ~FEIEFE K.

X3F Checkpoint 1RY1ER, FHITLUZRTEIFE—ICE.

2.2.1 Source Trigger Checkpoint 2

XN—mRREERD, BR2IBETRE, EA source 1 snapshot FE T ifF &%
barrier FYRHE, FEHEH (XPMIEHLXIEEFHITA mailBox FIA B HEIHEHIAY
B, #BEsE ), NR—EBAZANE, WTEESH Checkpoint —ESAEIN
ST, WRTE Source FFTEAY taskmanager.log I AZEIFFIAHL Checkpoint HY
log, WAUEEREBTXMER, TUEH jstack HITH—LHIAIINFERER.

2.2.2 {EHEE Checkpoint

I1E Flink # Checkpoint B #1&3(, &= Checkpoint fl 1= Check-
point, Edre&E Checkpoint £IEXFIHY state £EF M —IREFANLEME, ™
# & Checkpoint, MR & £ —X Checkpoint R RZFTEH] state, EILIES
Checkpoint 8IX LERIABSLEN B, EERE ESBAERINE.
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ITE Flink 5h{X7E RocksDBStateBackend H137#F5t&& Checkpoint, J1RR
22{# A RocksDBStateBackend, TLABISFEIEE Checkpoint ENiE, B
e LisE P,

223 {EMFERESELEER

A IEDIE task (NEEZEIFREN barrier Z574 117 snapshot, JARIEIF
ERIE, HEBHEMF, WESHEHHI channel 5t&ERLE channel /Y barrier
RIXIE, WMEAFNE Checkpoint AIETE], XFANDLUBITIN FAYREHITIOE

Detail SubTasks TaskManagers Watermarks Accumulators BackPressure Metrics

Measurement: 2s ago Back Pressure Status: ® high

SubTask Ratio Status
1 0.96 * high
2 0.85 * high
3 0.89 * high
¢ 0.97 * high
5 0.86 ® high

FEFFEATEFET — task, BEBRE subtask BIRIEER, &RIEZ high,
RRREBRTEE, XMER TS EZW barrier EEEE

Dietail SubTasks Taskhanasners Watermarks ArEurmula1oes BackPres
o Dalayimsl Bytes Reselved Recorgs Recelved . E\Tes 580t

06 207 &7.65 LR 144 356 75 4 hil

06 137 §6.21 ME #2742 £0.65 MB

0E 73 HOOT MB 27836 48,73 ME

m 0G40 E 4787 MB 62513 3264 M8
Windea | T e R S PO Sinks Unnane
Ends [5008] , g 0G 156 - 3782 ME 52,257 86T MB
v .

“mu... e | * Y oG a8 2657 ME 15,034 24 75 MB

Parnlisliss @ 406 Parallelism
In fQuaire © TN In Quese LoG 83 2471 MB 47,838 22.19.MB
Out Quedie | 169% Qut Queie

LaG 1o & 20.84 MB 35,840 §.eG mE
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LEFBANEZFEEF— operator, =EEFTERY subtask, AFIZIR Records
Received/Bytes Received/TPS MAZEI/NE{THERE, 8EEZIRIE/L subtask &
EbELthAY subtask EEIEIES .

MRTFEREREIIRMHIBR, BNFBEETMERNKESELIENR
&, B&%E Checkpoint HITEIEEFFETE,

2.2.4 Barrier 3t5¥12

MBIEFAIE0E Checkpoint 1 task w439 barrier 3335 (SFErE Liski%
kAN barrier), AEFRELSMER, BMELMER. MR barrier —BEXIATTAYE,
MASTFFIAMEL snapshot,

barrier XX ZEE2BWTNHEITED.

DEBUG
Starting checkpoint (6751) CHECKPOINT on task taskNameWithSubtasks (4/4)

R taskmanager.log FIREXMTHE, WHER barrier —HIRBYIF, &
TREAIBE 7R 559 barrier IRERIE TR, WR{RER At Least Once #Y
&, JUMERTERNEE:

DEBUG
Received barrier for checkpoint 96508 from channel 5

L% task IET channel 5 €AY barrier, SAREXL Checkpoint, B&&
RFRIBLE F35RY barrier & B1&XE], XF ExactlyOnce ENRBERUANBEE,
LIEEBSAN, & jmap &F.

225 FLREKXIL, BHZHVISM snapshot

£ task i, FTERVCIEERSBLIERY, HUEALIEM barrier LA ELIZLL
B, MRFEHEELEKRE (LanfER RocksDBBackend, state #@{E12 SEEEK
ROIBIE), SEL barrier AIEANE, tBSENIEEIR Checkpoint BIHE, EX—FSEA]
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EBRUREEE PID WA hotmethod, XEHEMH AL,

1. ZBIREEZ jstack, BF—HEAT RUNNABLE JASHIELIZE L ;

2. ERIE AsyncProfile dump —fpXIaE, EFSHH CPU R28Vik;

MRBEAMELERSASREL, BXREHEE.

2.2.6 AFHEMHIE

BENE—REASKIE, BRMEHNBLEBERMELMERLLRIENE, WF
JF RocksDBBackend FA 1 UAEEEE RSB T &5 snapshot, MNMRAFBETH
#£ snapshot ®218, FEEEN JVM T+, B LMERs—THHITE, XF
RocksDBBackend 3Rift, BAITLUA iostate BEMBHIEDWME, BIMTLUEE
tm i RocksDB Y log HIEEAN{E, EFEAH SNAPSHOT FIBJEJSHFHHES D,

RocksDB FF44 snapshot FIEENT -

2019/09/10-14:22:55.734684 7fef66f£fd700 [utilities/checkpoint/checkpoint
impl.cc:83] Started

the snapshot process -- creating snapshot in directory /tmp/flink-io-
87c360ce-0b98-48f4-9629-
2¢£0528d5d53 /XXXXXXXXXXX/chk-92729

snapshot ZE5RAIEENT .

2019/09/10-14:22:56.001275 7fef66££d700 [utilities/checkpoint/checkpoint
impl.cc:145] Snapshot
DONE. All is good

227 RTHMBEMAIE

MFFEMERKIR, tm iKEEE state B EUFAUFRE L, WFIE RocksDB-
Backend kijt, EZMIMKBTFWE, XNMERTTLIEENRMER metric, &
TR B8 ERE B EREIM L RENIENR (L3 iftop).

X3F RocksDB ki, MFBMARMIZEMG, SAEEENFANFEL,


https://github.com/jvm-profiling-tools/async-profiler
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FrLARR T2 FE M 45 AT EEEARMHMERIMERE. SIMTT RocksDB-
Backend ki, MRTEMBREAZMM, B2 LEHREINE, ETUSHE
e BRI EETRE U,

3. gk

ICNE

EE_HBoATTD, HNNEBTELRENSHBER FHE—L Checkpoint &
BREANEEDR, URENIHIES L, NRAAET LEAAERINR, BRIRBK
IR, WITLEERIEFANBE, EE5eE%E )N, AaREEMRRE.

FIREIFN—L DEBUG BE, MR flink dist B 2B CRmIFMNIE, WEIY
$% Checkpoint BN EERAY—L DEBUG X INFO, EBEBISHETHEED
Checkpoint BYEKRIMER, TARHRSR T 4MER, B Checkpoint ERIATE,
RIRFNEBN M EREEFE 7 200,

SERE

[1] Change threading—model in StreamTask to a mailbox—-based approach
[2] #&& checkpoint JRIEN A
[3] RocksDBStateBackend 42 E1& State


https://issues.apache.org/jira/browse/FLINK-12477
https://mp.weixin.qq.com/s/rIgrAscMIJLPpfKytmp4Mw
https://issues.apache.org/jira/browse/FLINK-11008

| NI DR Flink RIE?

fBE . MR | MBS R R Ti2Im

K% (backpressure) @LAitENAFAF, F@ANitEF, +oERN
B, RESKREHEEEBHTRENTRMIMIN, CEBERERA E EFREEIER
R, M LiFHTIRE. BT CtENRIESEREEMNTIREITEFHRTNHE
KRS, HEIREUERERZ pull-based B, FILAREBEZARENTRESEH
ERHRESUER (Eban Kafka consumer) AIBNIERE,

AT Flink IRENH, MEEXBAPEENE, ANEZFHFIME 1.
BEKE, Flink #AIhENT R (Task) BRVEIRELIEENSINS HER, Tz
RARBHSHNIIWEHE, LFNEFESEEE, RESEEIRREAK
PRE. MAXBEELEEBEHNESR 4] PZEEBEXLBEFTDRLIE Flink RE

ST

R IERIFNT

REAFZEEZBELVHTRN, eRPEVETIRENNE, BEEH
BERINH T RESHE ARIFIELIEER . BERIR, M TF—EXERBERAKSHE
RSB/ NINARR, RIERIZIOUEFABEE, AMXTIRLEEAR Flink
Rl SRt £ BT BE RSB ERYIBRE

2R Flink 89 checkpoint ##l, REARSZMEIFITFESR : checkpoint B

0 state K/,

o BIEZE A checkpoint barrier EASIdEEHIERN, HUIELEFEEDS
S5 checkpoint barrier EENHIBEBRIITHKER, ET checkpoint 2

{KBT18] (End to End Duration) &,
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o EEZER I NRIE EOS (Exactly-Once-Semantics, MH#—iX), WFH
N LB NEIBRI Operator, checkpoint barrier FZE373% (Alignment),
EZIRRMAEEBN barrier f5, EEHEMIBESREFCRKERIIE, B
ERIERVMANEIBRY barrier BEIX, XLWEFNEIESENE state 2,

S checkpoint K,

XA FEFRRREL SRR+ 5 ERA, B checkpoint ZRIEE
EB—EMERIXE, checkpoint FEIZKABTIEESEL checkpoint BRTKRM, M state
K/ N\EFETTEEHEE checkpoint EE 5% OOM ({#F Heap—based StateBackend)
HEMEAFERBLEEERR (/8 RocksDBStateBackend) AVREMHE)RR

A, HNEEFHPERERPENRENBR (INF—1E, ATEBRRES
checkpoint iIERHIES, HXIEET FLIP-76: Unaligned Checkpoints[4] SKf#iS
[ JE#0 checkpoint).

EMNRETSR
BRAREELBMNSEVERRENTS, REBERMIE:

1. B Flink Web Ul B SHIR ERIZER;
o F

2. 1817 Flink Task Metrics,

AEERES LF, EaEEsh, EEVRETENFENGER, EeATh
ZEg. RAREZELFES, XPWPHAEZEKRIAIIN Source =2 Sink A9
B—HE, BEIREISEARENRERR (4], TEDINEBXMIPE.

[ E R

Flink Web Ul FIREEEIRMT SubTask KBINIRELKE, RESBELELE
MEXT Task LAZHIRIEE R, SRILERIBREEEX Buffer (BHRER TSR
) MRERAMZT R2ELTFRERS. ARET, XMEEE 0.1 IUITFUX
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OK, 0.1 £ 0.5 LOW, mid 0.5 W7 HIGH.

088 < > Fl[ 8 localhost:8087/#/jobs/156c3bs. O O ﬁ_ a | » |;
= @ Flink Streaming Job (060 [0]o]0]2]o TS Cancel
Plan Timeline Exceptions Properties Configuration
Source: Custom Source [ RUNNING |
Measurement Back Pressure Status
2sago [ HicH |
Hide subtasks A -~
Subtask Ratio Status
1 1 =
2 1 [ HiGH |
3 1 [ HIGH |
4 1 [ HigH |
Flat Map -> Sink: Unnamed [ RUNNING |

B 1 Flink 1.8 # Web Ul REER (REESEE)
MRETRERZE, BBAEMIPTEE

CZTRRIRERREA FEFEHIEER, X—RERFETE—FBNSE
#HH A9 Operator (EbaA flatmap ).
2. TN RESIERRE, BIERENGIRS T1ZH i RIEIRE,

MRBHFE—MRR, BAZTRUARENRETS, B2M Source Task £
Sink Task IE— M EIRENT =, IREF_MER, USEEREHE NFD e,

EEFENE, RENREDRAF—ESEREERFREERE, RARE
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HiEENRAER, NRENDREMERMFFA2SHERBHUSRE, M2
SHeENLFLIERE. 2KE, MRFMNKIE—LIARENTR, BAR

EREEARHEI TR, BAREREENTETR.

BLMREX D XFIIAEIR? RERRABI REERELEZEZRFIMR, HFIE
FELES Metrics BB EMRIEFERREM. WIMIRFIHNTRERSHEHITE
RKR, BTEXREME Task (ILER, REARNENDELBRAEEFRTA,

7

Task Metrics

Flink $24tAY Task Metrics 2B IFMIRERIZEFER, BEHEEXBENFEFENE =
R,

BSEEAIEBEEMT Flink 1.5 LIERIMESHE, HEANIEET BRI .

TaskManager {&ia#iER, ~EHI TaskManager ERIFE Subtask [8]i8
EIRIE key FIBEE S Channel, XL Channel 28 FBE—1 TaskManager

FKAIAY TCP f&%, HEHA=IZWIR Subtask 2549 Buffer Pool,

TEEWIR, 81 Channel EAIEMEBRSE O BEEEER/Y Exclusive Buffer,
XL Buffer B FEFEHEIESEIANEIE, 324 Operator B EBIXEER.
Channel Eim=ARY Buffer #1£%7/9 Credit, Credit 2EEMNES B REREE
ERTRERIZZ DA Buffer BIEUE.

EREH AR}, Channel Y Exclusive Buffer TlR¢2H 5%, AT Flink £18
Buffer Pool BRIERIRAY Floating Buffer. X Floating Buffer B F%&F Buffer,
D Channel ZE#EME , mM7E Channel ki%ism, — Subtask FiEHI Channel

SHZF— Buffer Pool, XiBFtiRE XS Exclusive Buffer #1 Floating Buffer,
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CREDIT-BASED FLOW CONTROL (FLINK 1.5+)

TaskManager 1 N " TaskManager 2\'
Subtask 2 Floating  Subtask 4
Buffers
TCP Connection o
a0
a0
Exclusive  Buffer Pool
Buffers
o=/ |
a
L (S
T
Backlog
o \ Y

2 Flink Credit-Based M%&

HESEERESEZEIR Metrics EEF0 Channel 1257 Buffer XA
*, RABANZLLTILA Metrics:

Metris R
outPoolUsage K% Buffer fUfER=
inPoolUsage ¥ Buffer B9
floatingBuffersUsage (1.9 LLE) 2% Floating Buffer A9
exclusiveBuffersUsage (1.9 LLE) ZUim Exclusive Buffer AYfEERZ

Hrh inPoolUsage %7 floatingBuffersUsage 5 exclusiveBuffersUsage H9
BF0,

PITREHABEIRE. 1R — Subtask BIKI%iF Buffer SAERRS, WX
BE® FiERIERIET; R— Subtask HYE= % Buffer SRS, WXRIETE
REESZE B, RESRYLURIELULTRBHITEISNE (BIFREEM ):
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outPoolUsage low outPoolUsage high

inPoolUsage o
low (backpressured, temporary situation: upstream is not
backpressured yet or not anymore)

inPoollsage | o pstream tasks outPoo Wsage are low: /24 0
high (may eventually cause backpressure) (backpressured by downstream task(s) or network, probably
(Flink 1.9+) forwarding backpressure upstream)

if any upstream task’s outPoolUsage is high: 0
(may exercise backpressure upstream and may
be the source of backpressure)

B3 RESHTE

outPoolUsage #1 inPoolUsage BAKZ RN E D 3IZEEZ51 Subtask 1E
BT NERE, XMNIZEEAXZEE0), MEEREBAIZES outPoolUsage #lI
inPoolUsage RIMAFRS, XoJgERHTFREESHFEMREHEFHIZ Subtask
MR ERIE.

INR— Subtask B9 outPoolUsage 25, BEIZH NiF Task A, Frld
TJUHIB CASE2RERIFITTEEME ., R — Subtask AY outPoolUsage 21,
BH inPoolUsage @, WXRBEBTERRENRE. AANBERERESER
b, S ERFELE Subtask BY outPoolUsage A5, BHAIJTLURIEX skiH—£
Fr, BEEIIENE, REBNEEENEEINAX, tLIkBESD Channel 1952
HMEIERekE TaskManager BIIEE GC, XiER FEAITUABIE,

XF Flink 1.9 REAERRA, BT AR, FAIETLURYE floatingBuffer—
sUsage/exclusiveBuffersUsage LIRE LifF Task 89 outPoolUsage ki Ti#H—
LHID— Subtask FIE _EiFF Subtask RVEUIEEH .
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exclusiveBuffersUsage low exclusiveBuffersUsage high
floatingBuffersUsage
low + 3
all upstream © .
outPoolUsage low
floatingBuffersUsage
low + 0 3
any upstream (potential network bottieneck)
outPoolUsage high
floatingBuf fersUsage
high + 3 =
all upstream (backpressure eventually appears on only (backpressure eventually appears on most or
outPoolsage low some of the input channels) all of the input channels)
floatingBuffersUsage
i (%] (%)
any upstream (backpressure on only some of the input (backpressure on most or all of the input
outPoolUsage high channels) channeis)

this should not happen
4 Flink 1.9 RIESHE

BEXI, floatingBuffersUsage AEMIFRIBRIEIEREESZE EiFf, M exclusive—
BuffersUsage MZEPBT R ESEFEMF (floatingBuffersUsage & . exclusive-
BuffersUsage & &R, EALE channel 5T AEE9SHI Floating Buffer),

Elt, RNEEBURFENFREMRENRFESLNER I D=, B2EK
MIREREEIRBINERE. BINETFTRERIRE metrics FHABEEMZEIE AR Operator,
QEEENE Task. 5512 embarrassingly parallel (Z747) H#IVEL (FREHI Opera—
tor 2AMAN—" Task, ELRE—1MHR), RIE metrics WikA LA,

ST ERIRE R E

ENEIRETRE, DMERRRINENZFA D T— 1S BIEFRIEREMmIAY
NERTOEMUR, JREREBERE—R, RAKMNENENEERE Task Thread.

TEikd, REERTHRESHFHIEMASHKE, XSRFHNITLUEE Web
Ul &1 SubTask A9 Records Sent #1 Record Received E#aik, S5 Check—
point detail 27<[E SubTask fJ State size B2 — MO HEIRIMEHIE BIEIR.
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tboh, mERAIDRATEER AP ABAIRTRERE (SRR WA ERE R
). =ERINEREX TaskManager #1717 CPU profile, MHFHAIT USRI
Task Thread &% —1 CPU t%: MRZANEZ DT CPU EETLEEIPLLRE]
EmE, tEnEHNEFAEPHBERIBEFE Regex AR (ReDoS); MIRAFE
AOEEE Task Thread EEREME, TJREERAFRHASELELINEA, T2
checkpoint 3i#& GC ER A FNSHNENRE L=

/

SR, MENPTHNERCITRELERER, RERFURBNZEREMSHNT
RIE, XBRERGREFFITE. BEIER, EARKIMA Flink S2ERE
WebUI £2{f JVM 3 CPU XI&E [5], XAFFAXEILIEREMIEID T

B4 TaskManager BIAELLR GC @@t g SBKRIE, ©IE Task-
Manager JVM EXHWEAEGESHAME Full GC ERKEK, EEFILIEDS
TaskManager [BF G1 [ik[EIUZES R GC, Fin L —XX:+PrintGCDetails 3k
FTED GC HERATRIYLE GC AIa)E.

S

1M

REE Flink AIE#EHENNEM, ERNXERELERMA DT SEFILAY
e, BMRETLIM Web Ul BYRESZERF Task Metric mEANF, &
EREEBREDN, FEEEERANEZE. EUIIRETRERNTLUEITEHIES .
CPU Profile #1 GC #EirHEEFERH—LDITRIEES BHNEKRREFFEITHIM
RO o

SE

Flink [RIZSSCH . aNfaIabIE R & o)

—XHIERHRIE Flink M8 mE S RIENH

Flink B2 550 ABS SLIRIE

Flink Network Stack Vol. 2: Monitoring, Metrics, and that Backpressure Thing

o 0=

Support for CPU FlameGraphs in new web Ul



http://wuchong.me/blog/2016/04/26/flink-internals-how-to-handle-backpressure/
https://mp.weixin.qq.com/s?__biz=MzIxMTE0ODU5NQ==&mid=2650238461&idx=1&sn=32bdc421594c1aad6512c02138db5bb7&chksm=8f5a07a1b82d8eb7f8a8764ee571618c2bf65e99c88368ba251c3593bcda86970c57d264b60e&scene=27#wechat_redirect
http://www.whitewood.me/2018/05/13/Flink-%E8%BD%BB%E9%87%8F%E7%BA%A7%E5%BC%82%E6%AD%A5%E5%BF%AB%E7%85%A7-ABS-%E5%AE%9E%E7%8E%B0%E5%8E%9F%E7%90%86/
https://flink.apache.org/2019/07/23/flink-network-stack-2.html
https://issues.apache.org/jira/browse/FLINK-13550

Flink on YARN ( L):
—iKERINEREEMZERE SRRz

B&: % | WEEERAER

Flink 32%F Standalone 3#37#BZF0 YARN. Kubernetes. Mesos FEEHIE
&=, Hh YARN SEEFHERAEREANINAAMES 2, Flink £ XISH#EE Flink
on YARN NAFZRFINE, phtE. THE. AXETF FLIP-6 EWE/EIREE
EREVENAE Flink on YARN NMABMERE, FHITFRSERET. TRER
BEHXXEERER, BEEFIH Flink Cluster WELEM, SZEXEIMAVHIE
2K,

Flink on YARN i#iZE

Flink on YARN £E#2E &5 & YARN 1 Flink BBATFRIESR, MARBHR
BIOREADTRAE—IR, ATEFTARER, E—KE LELT Flink on YARN
BRI BEhERE, INXRARIIREHT T NBIRE, BNEHhREX
WD RE PIRIERE (REEREAEE). Flink Cluster Bah#1 Job 12XIE1T (72
MEABE) BINMESHER, HFOXIATAEZ, ANSREE—L, RINE
KHEmig (BT Flink FHR 1.9 IRAIRIBEELR ),
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1. $478< bin/flink run —d —m yarn—cluster ... 8¢ bin/yarn—session.sh
.. SKIEZZ per—job 1Iz1T1E I session IZ1TETCAIN A ;
2. BrSRSSHIMANGN, BIEEETIRIN, WRE per-job iz{TRIK
RIEAS1T2HIEER Job E£2E6J2 job graph;
o NRTLUINGFSITSH (—yid ) 2 YARN properties If8T344 (${java.io.tmp—
dir}/.yarn—properties—${user.name}) F XN B 1D, BIEEAINBIE3S

o BNEBSITEHHPEE —d (Fx detached #&#z{) #1 —m yarn—cluster (%

TIEE YARN £EHELX ), B per—job =178 ;

« BUEHBITSHIMABS —yq (RT-EH YARN SETHZR) &, Bl
session IZ171&E;

3. IREX YARN £EHE2. i ID HEhiETaies;

« i@ I YarnClient @ YARN ResourceManager( F X 48 5§ /3: YARN
RM, YARN Master ¥, REBRENEHFZENEEMNPE ) ERAE—
R (YARN RM W EI QU2 R FEREAERFTALA ID # container ERIBHY



58 > Flinkon YARN (L) —3KERMEREMSH 5B

#IRERREIRE), FEIREYARN Slave 7 RIRE (YARN RM iR [E]1 £ &6
slave HEH ID. A, rack. http ttht, 2FFE. SEARESEER);

o IBTRIGE. (1) FRIGIE YARN SEEHERIRIE; (2) &KX node WIRRERHE
flink JobManager/TaskManager vcores FRIRHIFFEXK; (3) I8E queue 2
BEE (AMFEBRZETE WARN EE, 5480 YARN 12EZEHR R EFR

H); (4) HBINHAN A ERIERY Container BiRS#BH YARN &EREI AT H £ &

BHIRE; (5) BN ARIBAERFBEN (HIa2FREBLE YARN EET

B2E. Container RIBRIRBE NM IARRERAES) RIE—Ls%

=
¢l Ex

i

o

4. ¥R AEE (fink—conf.yaml. logback.xml. log4j.properties) 148 % X
% (flink jars. ship files. user jars. job graph % ) EEED#HRFE (1)
0 HDFS) N AEFEHEZ (luser/${user.name}/ flink/);

5. &EMNAERZ ETX (ApplicationSubmissionContext, Si&EN BAHIZ
Mo KB AT, HREZEE B A Master #Y container NIRRT &
classpath. RIRA/NE ), FMEEERE KMAY shutdown hook (15 N
FEXIRAY HDFS BR), 2AEEIE YarnClient @ YARN RM 123X M A

6. BRFFEIMNAKESN RUNNING, SEFHIME:

o BARSEFRAIZRRMAIN (SUBMITTED). 2KiAEHE 200ms #id YarnClient
RELN IR S, MR ARERZ NEW F1 NEW_SAVING TIA BRI AL
INFFBHER, BENF 10 X8 HN BRESmEZEHE. "Application
submission is not finished, submitted application is still in ", 123ZpIHE
#HHHE. "Submitted application "

« BAERFMNAEREZT (RUNNING): 8% 250ms &1 YarnClient 3KEL
ks, SRENMESEERINNEIRESHTEZEHRE.: "Deploying cluster, cur—
rent state ", NMAAZSARIHIZE S RUNNING EB4#EH HE "YARN application
has been deployed successfully." FHERHER, WNREFRNRIEFTEPIKRE
9N FAILED/FINISHED/KILLED, ikt YARN R EIRNZETE S ("The



Flink on YARN (_b). —3kERMNEREMBESEHHE < 59

YARN application unexpectedly switched to state during deployment.

Diagnostics from YARN: ...") ZEHSEFELE.

Flink Cluster Bliiis

1.

YARN RM ##3 ClientRMService (A E@ERFEMEA RPC IRSE M,
RLERBEEFIRASMH RPCIEX, tHIIEE YARN £EER, EXR.
IEN RS ) S EIMN ARRIER, ERREEREREZE RMAppMan-
ager (YARN RM WEREIEN A4 an EHARVAE M );
RMAppManager tRiZ M A23Z L T AR CIZBIREIS NEW RIR
B, BNERESEFALE RMAIREFHRS (520 ZooKeeper £, RM
IREFHIRS ASRIFIERM £EB. HA tD#Rel & £ f5 8N AL E
BRE, BEREFNSREFHENABER), RARKTLERNEW_
SAVING;
MARKSEESKE, MAKESEHR SUBMITTED; RMAppManager
FF 45 @ ResourceScheduler (YARN RM T & iR R IAE 28, YARN B
= = A E 28 FifoScheduler/FairScheduler/CapacityScheduler, Hdh
CapacityScheduler x¥FIheemZE MR 12, FifoScheduler IhgEmEE
BEARTH, $EtXERMABULESTIF FairScheduler, EiXEBRAF
EZE CapacityScheduler) 122N, MRLEEFER (HIAIAFTIARZFRE.
REMFF. BFIEEA. BHIFIRANBHIREZE) Wi HIBEIZN
A, RFPIRZSSEZEN FINAL_SAVING fitk N R ESFE REHETREE
7 FAILED; SNSRI A, NMAREZN ACCEPTED;
Fria el 2 Rz TsEI (ApplicationAttempt, BB F—RIZiTEH T HEE
BY4E 14 2 ApplicationMaster, X &R AM, BRVRELERT Applica—
tionAttempt FY H IR, FrLA ApplicationAttempt SEFRtB X ER T AM),
WIS NEW;
MBI EIETEFISE, FE ApplicationMasterService (AM&RM 1
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10.

WEORS, SERE AMNEKR, T2EJIMAOB) T, NASE
REZH SUBMITTED:;

RMAppManager #4RR9M FISEFIF ¥R AM BRERISEEHERR
B8PRAFI, FAfEME ResourceScheduler 15 AM Container (Container 2
YARN FZEIH#Z, BETHE. CPUSSHERIR), NAZLHEE
79 ACCEPTED;

ResourceScheduler £RIEM 55 (BAFI / LB / BEREBNEEHEIN
FREE) MRAIIFREREH, SEEFRISFINESRESH TG K
AEEREAENEX, REEEEHREDHERRFEHOERR, AM
Container DBCARINE, NASLHPMAEZE ALLOCATED_SAVING, it
RN FASLBIASFERTE, FERIERALAPIREEA ALLOCATED;
RMAppManager #4Pr9 5 FASEFIFF 5@ ApplicationMasterLauncher
(AM & EEBERRS, fiFaEERE AM container) /B8 AM con-
tainer, ApplicationMasterLauncher 5 YARN NodeManager (F X &
#RYARN NM, 5 YARN RM ZEFBE, AREBEPI TS LSRR,
Container £apEHR. MiEIRSS S, WD REERINRM Container RiIRE
FA) #3BfEHEKE50 AM container;

ContainerManager (YARN NM #Z/0 @G, EIFTA Container 89445
[BHR) £ E AM container BaliER, YARN NM F 45425 Container
Token R&EIR M, GIEZNASLHIFD Container SEAIFFHEE A, 45
REFERNALHNRZZE SN LAUNCHED:;

ResourcelocalizationService (ZiFEAL{LARSS, Tags Container FTis

EEIA I, TELBIRIBEIAM HDFS £ R4 Container BBt ST &

HiF. CVEZLEEHR. M HDFS THIZTAIEMNSMEIRZE Container T
EB F (BB &5 : ${yarn.nodemanager.local-dirs}/usercache/${user}/

appcachel/ );
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11. ContainersLauncher (2 &= container W E K 2 F, BEBm;. &
B. WMEMEES) B#HE1T Container RENKIRETEMETHSER
Container T/EBR Y launch_container.sh BIAH, ARIETIZEA
[E&1 Container;

12. Container ##21N&#i=17 ClusterEntrypoint(Flink JobManager A
K, BMEESMERAMNAETREEBAENAISEIL, BT YARN &5
#BEEILT, per—job N ABIE{TRILIZEZ YarnJobClusterEntrypoint,
session MAETER LW E R YarnSessionClusterEntrypoint), BE5c#]
IRHIEKIZITING

o MEBRGMAREITHEREEFEE. BT 8IN. classpath HEE;

o [ TARRLEERFH SIGNAL B9 handler: iEREIBE

o iEM JVM XK ARIERY shutdown hook: &S JVM BRI E S shutdown
hook FEZE

« FTED YARN EITHRER: BFRE

« MizfTEZRH 0% flink conf

o PAUNHERS

s BIEHBEMSENILIRS (B1EF RpcService. HAService. BlobServer.

HeartbeatServices. MetricRegistry. ExecutionGraphStore )

« 5 RPC address # port 3%l flink conf Et&

13. Ig & ResourceManager (Flink ¥R & B #Z 0 H &, 83 YarnRe-
sourceManager %1 SlotManager B> FH 4, YarnResourceManager
REINIBRBEEE, 5YARN RMBIUZBEHRFOMH, BBHER
TaskManager &g, iFBMNAS%; SlotManager MR EAEBRRETE, 4
F2E8 Slot (FRAIRTE) RIEXRS, BIZFHL AMRMClient, FHiaiEM
AM, EMEINEERE—ERRTE) (O BkEIRECEIN: ${yarn.heartbeat.inter—
val}, BIA 5s) [ YARN RM RIEOBESRRIE R BEEMEKIESRELE
R, YARN RM A &8z Az FAFN A Az 17 LI AVIR S E ZE 79 RUNNING,
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> Flink on YARN (£): —SKEBMEREMRESENRE

14

15.

16.

17.

18.

19.

20.

F18%0 AMLivelinessMonitor IR 5z AM EFFEFIRTE, HOBEBIT—
ERTIE] (Z0A 10 %) ik AM failover iRAE;

.}2ah Dispatcher (RBREWAFREAEL, FERRAXDHIEZA

{EMRIRE— N3 HY JobManager) RHEX MRS (B3F REST endpoint &),
£ per—job iz 17 =L, Dispatcher & B # M Container T/EE £ 0
JobGraph 3 14; 7£ session 1Iz17H T, Dispatcher Bt ILE FiniE
ZZHY Job (_ 181 BlockServer U job graph X4 ) EB#1TRERE;
1R#E JobGraph Bzl JobManager (A =EWEE. EIE Job 1 Task
H4as[EHR), 1382 ExecutionGraph (JobGraph BVHITILARA, AEER
ZORIEIELEE );

JobManager Fia#4T ExecutionGraph, @ ResourceManager Bi5
&R

ResourceManager & RERIMAZFFHERAG, FiELOBE YARN
RM EiE#AY Container RIERB5N TaskManager #18; ELEERENRS
[/ Slot |/IE, SlotManager EHE S Bt EFEKNFIFILAANIERK, &
FAEiEIT 18. YarnResourceManager Bi&#HI TaskManager;

YARN ApplicationMasterService &K EIEFERE, FFHFFER
ERFEFNABKRES;

YARN ResourceScheduler Bl AiZzNASEZREERNAER,
ApplicationMasterService #UZ% Flink JobManager A9 — X0 Bk TR
EHFHPERRES;

Flink ResourceManager # ¥ 2l #15 EfY Container BRigfE, HE&1F
TaskManager /3 51 £~ X (ContainerLauncherContext, 4 % Task—
Manager Bc&H LEEDMIFME, REEMEKMMTIREES), AE0H
YARN NM EiE/Z5] TaskManager ##2, YARN NM ZEzh Container #Y
miz5 AM Container EahitiEEAREM, XAMETFTNAELHIENM LEF
AEFH AR RUNNING RIS BN R AL HID RS, XEAHEEIR;
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21. TaskManager i# #2 Il # 3 iz 17 YarnTaskExecutorRunner (Flink
TaskManager AO2%), #BRIETREEs TaskExecutor (=T
Task HXIRIE);

22. TaskExecutor |3 &l [& & @ ResourceManager it fit, B EH @
SlotManager LR B 2#Y Slot &FE 5K Z; SlotManager #2412l Slot =
RNZFEEEME Slot DE, NEFERNIIFIEEHEENZFEXRE, @
TaskManager 153k1% Slot HIR

23. TaskManager K ZIiERFHEEZ Slot EEAIDE (FFEUREISEE

2). Job B2BETIEM (RBENLEMBESE Slot), LEEIER Slot HEE
¢5 JobManager;

24. JobManager #& & Slot D 2EEE, B0 Execution H{TERE
task 742, M@ TaskExecutor 123 task; TaskExecutor BalFAV&IZIZ T
Taske

Flink Release—1.9 SourceCode

Flink Release—1.9 Documents

[FLIP-6 - Flink Deployment and Process Model — Standalone, Yarn, Mesos,
Kubernetes, etc.]

YARN 3.2 SourceCode

YARN 3.2.0 Documents



https://cwiki.apache.org/confluence/pages/viewpage.action%3FpageId%3D65147077
https://cwiki.apache.org/confluence/pages/viewpage.action%3FpageId%3D65147077

| Flink on YARN (TF): ERjaf@SHERg

B 1% | WEEERAER

Flink 23F Standalone 137EB&F] YARN. Kubernetes. Mesos S5EfERE
&z, H YARN SEEFHERAEERAIN KR Z . Flink £XSH#EE Flink
on YARN MAMZERIINE, DAL, TRE. LRSZET7TETF FLIP-6 EMEN
BFBEERENEE Flink on YARN NMABHERE, ACBRIBHERARE R R, #
EEFimil Flink Cluster B9 WEE, SZEAEXIOMATHIE R,

EFinERIRESHIE R

MR EFHEREER: Could not build the program from JAR file.
XA EMAAR MR K, REHMEHIFEEEIT JAR X4 aRE, mEiEsd
BHRETERE, SEREAEREEH—CHE. RENREERBEKIAT Hadoop
JAR X4 IN%EI CLASSPATH, AZIKFRZE (5140 ClassNotFoundException:

org.apache.hadoop.yarn.exceptions.YarnException) S# & = A ix N O£

(FlinkYarnSessionCli) &,

Flink on YARN Rz Fi#2 32 B i4a L BX 236 7E YARN 82
Flink on YARN % P i i & £ it  HADOOP_CONF_DIR #1 HADOOP_
CLASSPATH AP IMMBEEZEXR1EE Fimee Nk 2] Hadoop FLEFNKER JAR 314,

=~ (BT ETE HADOOP_HOME 1§ Hadoop SEHR ).

export HADOOP CONF DIR=${HADOOP HOME}/etc/hadoop
export HADOOP CLASSPATH="${HADOOP HOME}/bin/hadoop classpath®
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EPiRESHEME, AEcE?

ERiEHEBER Flink SBEEH R log X4E T ${FLINK_HOME}/log/
flink—=${USER}-client-.log, {# HA log4j g &: ${FLINK_HOME}/conf/log4j-cli.

properties.

BNERIRHEIERES, UEMNBEMEMNEEN, JUEZUTHRER
SR EITF logd) B DEBUG BE, IRER logd) BV AFIFMINERIE: export
JVM_ARGS="-Dlog4j.debug=true”

EPinZEE RS S

SEFIRBEOEEREMET, TTLUEN logd) BeE XS HERAIE INFO 4
73 DEBUG BE#Hiz T, E=E&E DEBUG HEJLUABHER@A, WF—E2E
AT ATEERATENOHR, JEFEFREABREL, BURBEHRTEE R
AR RTED, EEER Java FHEIEANTE Byteman (FHEXIRPES® .
Byteman Document), {EFE1.

() WERILHA, GIaNFTED Flink SCRREEAR Client 28, UFHARRE
CliFrontend#getActiveCustomCommandLine HREGRH ITFTEIEIR[EIE;

RULE test

CLASS org.apache.flink.client.cli.CliFrontend

METHOD getActiveCustomCommandLine

AT EXIT

IF TRUE

DO traceln("------- >CliFrontend#getActiveCustomCommandLine return: "+$!);
ENDRULE

(2) gEWIETE, /A byteman javaagent:

export BYTEMAN HOME=/path/to/byte-home

export TRACE SCRIPT=/path/to/script

export JVM ARGS="-javaagent:${BYTEMAN HOME}/lib/byteman.jar=script:${TRACE
SCRIPT}"
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(3) BT as< bin/flink run —m yarn—cluster —p 1 ./examples/stream—
ing/WordCount.jar , #EH&BHERS.

------- >CliFrontend#getActiveCustomCommandLine return: org.apache.flink.yarn.cli.
FlinkYarnSessionCli@25ce9dc4

Flink Cluster ERnRESHERIR

FAP R FAFIHESR JAR ShRANIHSEE)R

Z B E St NoSuchMethodError/ClassNotFoundException/Incom—

patibleClassChangeError %%, EffRILZE(0)M.

1. BARERBEREEEMKBE, ARTLIEIEFHIT mvn depen—
dency:tree IR EQ R EMKERTE, BMNPERIPSRAVIKEE, B
LUIEIIZ#L —Dincludes 18 ZE =098, 18304 [groupld]:[artifactld]:[-
typel:[version], X#FILE, 2 BESSME, #1%0. mvn dependency:tree
—Dincludes=power,javaassist;

2. EfIMREEMEZFIMAHE, ERAVS5EEMA exclusion KHRIEE
MABARERIN B REBSRAYIKER, FIENNBRSHTELEMAETF, 1
BHERBARNRA, HEZEEA Maven Shade iEERBR, FIHEES*E
Maven Shade Plugin.

KIEBEZRA JAR S FIURERENEEEKE?

RENAIETT CLASSPATH Rz BEEIRFENZ MRE JAR 8, SHLR
ERINRAIRINEINFEX, AFERMINEEFEZMERTEAKR JAR, Flink 32
F4E JMITM #HZECE JVM 24, EItaTLUBE FTE=1 "t &IRITEDMNEE R E
kiR (i out BE), RIBEAFERIGEHE S Z—RTE.

env.java.opts=-verbose:class // BL& JobManager&TaskManager
env.java.opts.jobmanager=-verbose:class // B.& JobManager
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env.java.opts.taskmanager=-verbose:class // BL& TaskManager

Flink RAERIZEAFIAESR?

Flink RZFRizf 7 HI JM/TM BESILUE WebUl EEE, BE2E0)ETBEE
SEETEAERDFHE, BUHMEETH YARN fIREERENS, YARN £
Container HEFRFUERNIASEX.

—_

. MRRBAEZEELERE, Container HES—BHRBEEHEGEITHRENT R
£, BIfE Container EZIEITRANAT LAMEMRET R EBHR T HE
${yarn.nodemanager.log—dirs}//, T LA EH & M WebUI if [8); http:///
node/containerlogs//

2. MRNBEERHBEHBH T HEWE (yarn.log—aggregation—en—

able=true), WEBENAERE (CEERETUES EE)NMBESE

HEHELEEDHXERE (BE R HDOFS) FMIERAISE, FHAMTLIE

i yarn &< yarn logs —applicationld —appOwner & & N I £ 8 H

&, EOTLUE ISR —containerld —nodeAddress REEXE container

WAL BTLUERFEDHEXFEMEB R ${yarn.nodemanager.

remote—app—-log—dir}/${user}/${yarn.nodemanager.remote—app-log-

dir-suffix}/

Flink NAZIRS ERHE B

GNER Flink N FAAREEIEEEBAZI RUNNING K7, aTLURLL TS B ITHIS .

1. BEGNENAZSHIRE, RIELANWENREWNIRE, HiME
o &bF NEW_SAVING SRS EEHITNAGEERANL, NREELFA
REHNFERE RM REFHERS (1BER ZooKeeper £8F) EBLEE;
o WNRLF SUBMITTED K%, o882 RM AERRE—L hold IS #IAYE
FHRIESEEMER, FEIRIE YARN SEAEH—SEN;


https://developer.aliyun.com/article/719703?spm=a2c6h.12873581.0.0.6227463a8g0lpx&groupCode=sc
https://developer.aliyun.com/article/719703?spm=a2c6h.12873581.0.0.6227463a8g0lpx&groupCode=sc
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> Flinkon YARN (F). EIafSHERK

o WNRLTF ACCEPTED K&, FEEINE AM Z2BIEE, HIERIER 2;
- MNRELRE RUNNING R, ERRRRELMEESE JOB TELER

=17, BREEEIZR 3;

. E AM EEEE, JLUM YARN MARSRRE (hitp:/cluster/app/) 2%

YARN R REST API (http:///ws/v1/cluster/apps/) B& diagnostics 15
B, REXRFEEPHORRERSHRSR:

o Queue’s AM resource limit exceeded. FR 21X ZE] 7 BAT AM T HE
iR LEMR, BOBASIAY AM EERREIEF AM FERIBEIRZFME L 7 AFIAY
AM BB LR, aTLUEH ARSI AM JRAREES LR EIN: yarn.

scheduler.capacity..maximum—-am-resource—percent,

User’s AM resource limit exceeded. [RERIAZI T N BB FEIZIA
SR AM T REIRE LR, BINFRFrERFEIZFIR AM EfRZIR AM
FERIBERIRZIELE T NARERAFPEZNMFIE AM RIR LR, TGS
IBSRPO A AM RREAISREERIZD)E, BXEEIN. yarn.scheduler.

o]

capacity..user—limit—factor 5 yarn.scheduler.capacity..minimum-us—

er—limit—percent,

]

AM container is launched, waiting for AM container to Register with
RM. XHURRAZE AM EE5), BRBMDIBHARTM, T58E ZK EEBIE
o, BERREFEHE AM BE, RIEERDIERRR

Application is Activated, waiting for resources to be assigned for AM.
ZEBRTNA AM REESBY, ERSEFRERSE, WITHEHTAE
EREAENZERS, BSR4,

]

. HIANFTHBSER YARN ReE@HENEIRISRK: MNUABYIRIREEMNA

ID HANBRHE, Bt FAZIRNNALS ID #HANBXLFIRE, &
Total Outstanding Resource Requests F1&R+F2EE Pending RIR,
RigA\, i YARN ERESEE, BHIZWERE, ¥EX0E AM; R
B, RIPEERREETTAOE, HBIEEIELR 4;


https://developer.aliyun.com/article/719703?spm=a2c6h.12873581.0.0.6227463a8g0lpx&groupCode=sc
https://developer.aliyun.com/article/719703?spm=a2c6h.12873581.0.0.6227463a8g0lpx&groupCode=sc
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4. FEHRSEEEHEE, YARN-9050 X#F+E WebUl Eai@id REST APl B
HZWIRI ISR, $57E Hadoop3.3.0 &7h, ZBIRMRANMITEEHT ATHE.
EEEERfEL queue FiR, scheduler WEAIRPREIM FASIRAEE R RS
£.: Effective Max Resource. Used Resources: (1) io & &£2F & IRILFT
ENFIREFEXNIIZESECAT; (2) KRB FIIREERFEEE
EIRSIXE EIR;

o MBREBEFEERERR: (1) GEEEF Used BIRH Reserved RIREZM &
SUERIRAVEEG], HERRIRERLAFAT (120 90% LAL), TJaeFE &R
FHIER, NEMNSRERENSZIZNEE, BAKSBOVNRHLIRERE
T, NETRRBERESH reserve, reserved BIRIAZEI—EMEFTTEE
SHARBHNBRERUE, FEOBETERSTIE; (2) 198 NM JTHE
BEomIER, BMEEHRREREAS, BEUREENSHEERTREDHA
BiEpk, B0 172 TR ENARFERRELA®H CPU BFERAREZ, 121
=EM CPU BREREAHBAFRERRERS, BERRFE—HERRE
BLEII At aIsRIER T ERIBEIRIR;

o HERAESMNARNITENAMERSHIZAFRERNEE, XiPER

RIEMFERICTHEX— M ANERIBRM AR BN ;

HERAFHE Container BalkMHNIBzNBNBLHAER, TUEE

Container H& ( 83& localize HE. launch HEZ ). YARN NM HiEgk

YARN RM BE#HITHEE,

e}

e}

TaskManager BaiRE

org.apache.hadoop.yarn.exceptions.YarnException: Unauthorized

request to start container. This token is expired. current time is ... found ...

ZEEE Flink AM @ YARN NM B15/E50 token E#BATAY Container B
H, BEREZ Flink AM K YARN RM 22X/ Container RAZ 5 (8Bl T
Container B8], ZHA 10 988, % Container ELWEM) A EXBhE, #H—
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EEEZ Flink IERMEILE] YARN RM iR[EfY Container & BEE1T/E5.

HF BT Container HERZHS AN 4FM#HI HDFS taeRiE (B
8 F £ € TaskManager Bt &) B Container Bohis K& 5 #H 2 1E W =0,
FLINK=13184 XX MNal@tfs 7 iti, ——REBHAIEM T B eE, BR T
BEXMEE LERE, T 7 RL SRR ML, MRENRE.

Failover 8% 1:

java.util.concurrent. TimeoutException: Slot allocation request timed out

for ...

SERAZHIBM TaskManager RIFELEESDHES, TLUIZ Flink R IED
Fclo)diiEes BEAYLE R 4 HEE O,

Failover 8% 2:

java.util.concurrent. TimeoutException: Heartbeat of TaskManager with id

timed out.
BEBEERRAZE TaskManager ‘(DBLEBET, H—ERRETEES .

o HIZEBIRY, JREEEREEIR, HEZE YARN RM 3 NM Ei6SH1H)
g, FEFH—HIBE TaskManager BHEzL YARN RM/NM BHE;

o IHRMEIETT, SENEOBSEHKRE, ERBIISBETIREE, Job-
Manager EiZE® E /G4 Falover BITIE (EF B BRRHFBNFH
TaskManager);

o 12 GC HiaEiEk, URRRFtENFRFREFSIEIEN, HiRER
TELAEE— T EMNERRER.
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Failover % 3:

java.lang.Exception: Container released on a lost node

FERERZ Container iIZ17AIET =7 YARN SEEFHIEIRICH LOST, B =
EHIFRE Container #E# YARN RM EmBEMFFER AM, JobManager W2
WEERS Failover BITIRE (EFHRIBRIBFBoN#HI TaskManager), =AY
TaskManager 2o T#E fEBTIRB L .

Flink Cluster SEMiaRHIE B

BESEIRIE JobManager/TaskManager HE S B0, REHEBES %
“Flink R E=E2HEN@EE", NREIKXE DEBUG 58, Fi& JobMan-
ager/TaskManager fJ log4j Bt & (${FLINK_HOME}/conf/llog4j.properties) &
BIERIET, WTFNRE{TIARE, #EEER Java FHBIEATE Byteman 3k
—HmHEAITAE R, FHEIREBES%. How Do | Install The Agent Into A

Running Program?
sEEK

XHhEEFRBOIIENEE, FRSERMBIN T oiE.

Byteman Documents

Maven Shade Plugin

YARN-9050

FLINK-13184

How Do | Install The Agent Into A Running Program?

Flink on YARN _E. FHARXEXS Flink on YARN NABMEREHITHRIE, FHEF R
Flink Cluster BVERIaRURE THIE R, HARSE, HEAENALEPEEHEXT KRB,


https://byteman.jboss.org/docs.html
http://maven.apache.org/plugins/maven-shade-plugin/
https://issues.apache.org/jira/browse/YARN-9050
https://issues.apache.org/jira/browse/FLINK-13184
https://developer.jboss.org/wiki/ABytemanTutorial#how_do_i_run_a_program_using_byteman

| Apache Flink 5 Apache Hive R95ERk

& . 8. ERN
Z43 (KB ), Apache Hive PMC, MEEERAER
NI (FR), MEEESKRFATEM

$i%: §EE Flink TRVt BN B SEHAEFIRIT, MR Flink BEEETHE
HEWBNRZHRGIELF, HetR>BRERERS Flink IFRFI4EFIIAAN , FE
BEBF = Flink F94£EL. SQL ZEMITEFERERIITE, FFLLFlink $#HFHE
L SQL AEBEO . RIXDZEENAE Flink WL IEFNRITS Hive AU,

EFED A TEH=REF:

o RITER

- IR

o MERENIR

IR

BFEMARSZ=—T Flink #tARANRITERIG,
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ilr
gl

FLINK
FORWARD

fiFFinki L EED, REES

Enable Flink 1o qun batch jobs and snrich the Flink ecosysiem

SOLR KMES P EEMS T TR
50L 15 the mast o

st prevalent 1oal far hig data anabysis

FlinkSQLENF &2:

FlinkS0L iz iscomp lete and misses imporiant featwres:

BOREMTHEEIRS
Deesn't b

ave a metadata management mechanicm

S ooLpEE

Laek af DOL suppart

EERENMESBRE

Unable 10 integrate with external systéms convenisntly

Flink I2FHIt BRI ERRREN TR E VIR AMEFR AR, LKL ELF
ith5eE Flink IESHIR. XEH SQL Rt ELSP— 1M FEEENTE, Al
HAIFEL SQLFAMHERSPREERO. AN EENLT Flink SQL #9
Thee. Bl Flink SQL EEZBUTLRHERIML:

« HETERTAURERAG

o BRONT DDL( #UEEXIES DDL Ak BI2EUREFMSMHTR: xR HE.
K5l EINE. RESF ) RIS

« SHMBBREFHITHEAZRSE, LHE Hive. Hive EAHIEAE R R
FISQL 5%, AREMIFET iz, H—LSQLTEH, 2 Spark SQL.
Impala #2175 Hive X1RA9I08E, XFRPZREBIFISENAM Hive
TRk, PLLS Hive 3HEXT Flink SQL MEB+HEE.
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> Apache Flink 5 Apache Hive BI£E;,

Bix

FLINK ™
FORWARD®

f—McatalogED

Unified Catatog AP

h#i?ﬁﬁmﬂTﬁkﬂmumwim

ot in-memary and persistent catalog implemantations

iﬁﬁHweB’]’ﬁﬂfﬁ.

wperabllty with Hive:

ﬁﬁmwnﬁﬁ

5 ta Hive metadata

EBHveR

Kead/write Hive table

Eﬁ‘l’lmk\‘FﬁHlveBﬂﬂﬁ (B ER)

hdd Flin! angina (lang:term plan)

FRUAZRAIZ SR LA T B AR

o EXH—HRY Catalog O, X E Flink SQL BA @SBRI IERIRIIRS
. WRAXFKAE Flink B9 TableSouces F1 TableSink KX 1  BAI R 5
ML, SRUFAERBIEEFEREE yaml XA IRESA SQL £
BFREBLURE, HilFELK5E Hve WA ER Flink SQL FEEIEX
TableSouces 1 TableSink R0k 5 Hive #1732 8, HMILHEXIEMH T —
E#HI Catalog #EOL—M&EZIAES SQL FIAHS Hive #1732 H.

o RUETRENFAMNIN. EFTHEFR Flink BENAX, ARAEN
TOEUBHVE S AR RIRE Session (£1F) 48R, Session (£1F) &R /G
FRERTEIRDEIRE T . RAER Hive REFRUSERBRM—MEAL

f9 Catalog.
« 5 Hive WEIR{E. B T Catalog 2l # T LLIEIT Catalog if51d]
Hive BY7c#dE, 121t Data Connector iLFAFEEEIT Flink 125 Hive RYSLER

HIE, LW Flink 5 Hive B9 E.
« 2¥F Flink #£9 Hive B9it&5|28 (KEIBEHR), % Hive On Spark, Hive On

Tez,
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£#hi%iHHY Catalog API (FIIP-30)

FLINK ",
FORWARD

£#i%itaY Catalog API (FLIP-30)

M Catalsg AP (FLIP-30)

CatalogManager | Hive Metastore \

TableEnvironment

[ SQL Client ‘ |Generi:lnMemoryCatalog| HiveCatalog —-| Hiveshim |

* reference ~ inheritance

AFiEE SQL Client 2k#& Table API 1235153K, Flink £€l& TableEnviron—
ment, TableEnvironment Bl CatalogManager IN#EH A& Catalog £, F
H Catalog T35 & fht#EZ A table. database. function. view. partition £,

£ 1.9.0 BURAZH Catalog BN :

o« — PN E2ETFTWEM GenericinMemoryCatalog.
e 5 — 1 2 HiveCatalo. ,HiveCatalog i@ i HiveShim 5 Hive Metasotre
X B RIZE Hive 7THUIE, HiveShim BI/E A 242 Hive £ KA # Hive

Metastore FFREAIOIR

MWXFLIM BRI LA L, BRTLIEIEZ A Catalog, B LUAFEISZS D
Hive Metastore, KiXZ|E Catalog E1HHIRIE.



76 > Apache Flink 5 Apache Hive RI£E5S

iES Hive #iE

FLINK
FORWARD"

iE£5 Hive B

Foad Wit Hiva Tabiss

REHveH B

Compatibllity with Hive data struet

F!mkE’)\ﬂ"JﬁEH ve_lMEﬁiﬂ EEZWWS

Data written sy Flink e

’,E Hweﬁﬁ'&‘]lnputh}utpm Format, SerDed
sna

ative Input/Output Format and Serbe

i AT L

Reduse duplicsted code

BROfFRIREE

Provide best oo mpatibelity

EHive ® ! HiveTableSource, HiveTablelnputFormat
finad Hive tables: HivaTanlaSaurce. HivaT abletmputFarmat

EHive$ ! HiveTableSink, HiveTableOutputFarmat
Wekte Hive tables ink, Hive TablaCulp: "

BT TR EFHOTLISEI Flink SQL #Y Data Connector SREIEAJNES Hive
SLPREUE. Flink SQL SEANRVEIELIEFR S Hive RUEIERIL, HBELE Hive IJLL
IEEIZH Flink EAREIE, RISKBE—HFN., ATTIMX—SFENIKEEMA Hive
REBR Input/Output Format. SerDe & API, —2A 7T HLORBERE, —2RK0/88
MRERE M.

7 Data Connect #i5EEEY Hive REIBREASLINZEA . HiveTableSource. HiveT—
ablelnputFormat. 5 Hive &RHIEASLILZE 4 HiveTableSink. HiveTableOut—

putFormat,

ImB#HE

BIRARDZE—T Flink 1.9.0 AYIIAF 1.10.0 FRIFIEFIELARRF L] o
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Flink 1.9.0 RYERIX

Flink 1 9 0 q:mm:bt

WA in Flin

Ernnk 1. 9.0 P IREM

o In Flisk 1.0.0

E:I s awmfamma% .

1.9 D@MMER%&;

Lots of fimitatie 9.0:

ﬂ;*fﬁﬁ‘]ﬁﬂﬁﬂ

ed data

FRENTEESH

Incemplete support for partitionad table

FHHINSEAT OVERWRITE
INSERT OVERWRITE i nat supparted

k10

Flink SQL 1 1.9.0 hRAh2(F Mt BIIRE R RAY,
MIE:

FLINK
FORWARD"

EETERzE, BiRE

o XIFHEIREEEEAE, (1.9.0 PHESHMHIFEREER LHAT: W

DECIMAL,CHAR %)
o WD XRAFATE, REGE

PR, FEED

o AXHFEFRAY INSERT OVERWRITE,

X%
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Flink 1.10.0 shaYFisHE

FLINK
FORWARD"

Flink 1.10.0 B ET4E

Eﬁﬁﬁ%ﬂ‘lﬁﬁﬁﬁﬁi

Support bath and dynamie partitioning

iﬁiﬂmmﬁmﬁﬁummscm ovsawmr[
ahke

Support INSERT DYERWRITE a

iﬁ!ﬁmﬁﬂ&ﬂ WCHAR VARCHAR, DECIMAL, rlMESmMP#

iy pe epporied including CHAR, VARGHAR, DECIMAL, TIMESTAMP, o

Eﬁiiaﬂum
Mare DD ted

iﬁEmw¢ﬁﬁmme!EH

Lall Hive buill-

EH‘ESEHH veﬁ!ﬁ

upperted

Eﬁﬁuﬁ WPro;ectf?redlcate?ushdown ﬁitﬂﬁﬂo%ﬁlﬁ“

ncluding progectipee # pushdow ed readel for ORC table

Flink SQL 1£ 1.10.0 MR AR EEA M T LR ZHIE—LS TR, 5 Hive EERAITNRE

B,

o XRFESHSHXNHMEDXE.

o EREHIFID X5 &2 INSERT OVERWRITE,

o IFTESHIEEE, (R UNION REVEBHr)

o XIFFZM DDL, (CREATE TABLE/DATABASE)

o XHHE Flink S8 Hive BIRNERH . (Hive X2 200 Z1MHERH)

« XIFTESHI Hive A, (Hive #91.0.0~3.1.1)

. T RS MEEM LU, Project/Predicate Pushdown, E&RYIEEL ORC ¥
BE,
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Module #E0

FLINK
FORWARD"

Module 0

Thi Mindisds Intertsen

Flink J_.].CI.O‘:P §|A T Modulefg O

Mo dule intartace is intsoduced In Flink 1,10.0
ﬁiF’EIJ—A!J‘IModuILﬁEB‘JEA%HﬁHE‘HWﬂEH
With Module Eiy plag in bult- sternal systems

E F"Iiriiﬁi‘i?amP ;.mmscuaﬂﬁitaeﬁmmmmmn Madule

215 can dynamicall

ETAR B & £ Module, FinkERTERERN, SRBNEBFEES MModuleP EHRBBE Y

Multiple modules can co-exist in & session. During fungtien resalution, Flink leoks for the fanction definition agoording to the erder in which the modules
are loaded

BHIAR MModulefIZEH

Currently there're two implementations of the Module interface

CoreModule 28 T Flin kR E 8 A B &S

CoteMaodule prevides Flink's native built-in functisnn

HiveMedule 2 THiveBIPIE B3

HiveMadule provides Hive's Bullt-in functicns

FTEELLAFIEA Flink SQL AR Hive IR EREL, FAI7E Flink 1.10 &3]
AT —" Module #0, 1X Module 28T 1L S {ERIEIMEBRFHIN E R
HIENDRGF LT,

HEMAF Catalog 2146, AP TILUED Table API 2 Yaml X4k &
Module.

« Module STLARBT 0 Z 4, Flink @7 R EAIET&@IZ Module B NE IR
EZ1 Module FEHREHAIENT . BHEMRAD Module BEBFHERN
Function, 55AN3AI Module £321#t Function BIE X .

« B Al Module B % L8, CoreModule 2t 7 Flink R4 Y I & R 41,
HiveModule 127 Hive IR ER%],
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FEIIE
FLINK
FORWARD
KEIE

WEsaLCLIB A

Make SOL CLI pasier o use
FHAEHveR BEoDL

Support all DOLe that are commenly used in Hive

REHveli

Compatibility with Hivedl

THsOL LR

Gateway mode for SOL ELI

AR TAEZRESMBENIE, HPEE:

o View (USZRF (BTT6ETE 1.11 h58hk)

o B SQL CLIMZ A, IIEXIFHRERENER, BEFRNE
o FHF Hive B —e —f XFhIEcBERA

o X¥FFTEMI Hive A DDL, #a0 CREATE TABLE AS .

o A Hive BB, 1EERE Hive ERITZTE Flink BUIBANTRBIT K

o X5 SQL CLI HimfEiE=t, £ HiveServer2 B2 iEzEL .

o XEERIME A Hive #iE .

tEREN

TERZ Flink BRI 5 HiveMR SEEUIKAYUIRKIA S IZER o
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pUIERZ ST

FLINK
FORWARD

Wi IR IR

NPT RENEEE

Acloster of 21 nodes

TREHER

Hode specifications

Intel(R) Xeon[R) CPU ES-2682 v4 @ 2.50GH?
intel{P) Keon(R) GPU ES-2682 vd iy 2 B0GHZ

156GBM T

2SECEH RAM

MEWHORSE, EE20000Mb/s

NIG banding. Speed: 20D0OME/ S

1ZiHDDEEdR, SRS sTRER

12 HOD each with §.5TD capacity

BSEHMNIAARERT 21 N0 [EVYENEE, — Master T #0120 1
Slave TR, TRIOBEHEERE 32 %, 64 1M&i2, 256 W7, MBHMTinORES,
R 12 A HDD #&.

AWK TH

FLINK
FORWARD

W 5

BH TR hive

BEnchmark teol: hive-tasthench

WEMIBE: 1078 TPC-DS

10TE TPC-DE dataset

ML AR A

Software component versions

Hive 2.1.1
Hive 311

Flink masterf} 3

Flink master
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WiE TEFEAT Hortonworks B9 hive—testbench, 1 github F2—NFFREL
B, BMNEAXNMTEERT 10TB 8 TPC-DS A HUIEE, ABESHIIEIL Flink
SQL #1 Hive Xiz#E&E 1T TPC-DS VM. —AEEHAIXILL T Flink #1 Hive
AOMERE, B—AEEAIIIET Flink SQL BEBRIFAIAIG Hive BIBUE. MitAEI T
Hive A2 3.1.1, Flink FAZIAY2E Master 93283,

M4 R
A
FORWARD®
Mg R

~ 7
X

=

;JJHJ 1 LLI ‘.IJIJ_J_J_JIJ:{I_IJI._J;IIJIJ J_ILJ_J_J\I_JI{J:;_ :“J JJJl ol JJ L1l IJJ.JJJJ .I_il.' ‘Jl:_J.J_J JJ‘,._-_J_ “IJ‘U.

MR 25 R Flink SQL Tk Hive On MapReduce B8 T K4 7 {EHIMEREIR Tt
Xi5& T Flink SQL M —RFI0UK, LB REATL, DIRFITITRIAMT
&, BIARKIRANERBIIE Hive On MapReduce, %2 Flink SQL £BRAH
HEBE ERVIEF .



| Flink Batch SQL 1.10 3£

e . Z#H (Z45) | Apache Flink Committer, FIEEERAER

Flink fE AL — It EAESS, 1 1.10 5 7 K= batch FHXMERE S K
e 1.10 JLURZESE — A FRAIEF T BRY Flink Batch SQL irA, E—iHZH]
Dataset RY5ASS, MINBEFIMERE LEPERIBSLE, LITHRMERG ., IMBREEM. L
B = EHTIER .

22 )
Stack
Flink Query Processor Blink Query Processor
batch env. stream env. batch & stream

BE5ERET stack, TEFHHI Blink planner &, batch th 2288 7E Transforma-—
tion £AY, XFEKEFK(IF] Dataset TRIRBXET .

1. AT LURETBERYF streaming ERAEH, ERREE, BE—ETH.
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2. WRIEZE Table/SQL A9 toDataset 2t & fromDataset, B TEIRK T
RET8EANTE Table HIEESRAGIRIE

3. JEEEM)EMEE TS DataStream 4432 BoundedStream, %5 DataStream
THoRALALIRAVINGE .

LSRR

Batch mode(Default)

Batch Bl 2T REEREE, XMEXFIHMER Batch LB E—EHY, L
20 MapReduce/Spark/Tez,

Flink LABTRY M £Z & EL 5,953 79 Batch #0 Pipeline i, {E2 Batch Bx{E 2%
BFETERERIT, tHEREERETUABBRNHE L THEERENF L. BES
=N KSR E Failover ;R EXTHEF, 1.9/ 110 EXHEHEHT TEGH, T8

=AY Failover,
#2117t Batch BFTF .
jobmanager.execution.failover—strategy = region
NTERBERITFINE S JobMaster XL T, ILUEERERRES

restart—strategy.fixed—delay.delay = 30 s
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Batch &RzURVIFALE

. BElF, TUBERIKE
o BEY, FEZLRFEEHTLUET
o MBEE, TEHEFTEER, BUBENFEEYE

taskmanager.network.blocking—shuffle.compression.enabled = true

Batch #&= L8R, EEEH Batch (Rl KRk,

Pipeline mode

y .

Pipeline #83{ 2 Flink BU{ESFETL, B5=2F Streaming fFIFNER—EX
1S, HILtXE Impala # Presto B2 MAMEL, MEMLE, FELERE, &

EE, CEBMNHRRE:

e BiEE, ReEeFER
 AEE, REFIERBINER
o 8EEF, Pipeline 117, e2EH Stream, ERREREZEIE.

o
\|

BEHTILEETTE Pipeline 234,

AERE
Flink on Yarn S#5FmfiE=, Session Bz(F Per job &z, WECKETAE
BRSES—T,
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1. Session RIURBEKRNHERS], 25 Job FERIFEN, ©HaZX Yarn H#
BWMRIR, = Session BEHNAFIRNS, EM=4 Job EF, FILIEMIRE
1 Perdob @EA—1FAY,

2. B—HIARERR: Session BT LUBIELSRHE.

B9, MRIBESFHNERHE, TJLIEREIAK TaskManager AT FEHR .

resourcemanager.taskmanager—timeout = 900000

HiEEE

LRI R .

1. % Source *ki%. BBl Hive B9 table 2R1E InputSplit REZEE S D H A
89, ©2Zfa8E Chain 23k Operators BZA&BEF1 source HEHIFH & .

2. X FiE & & 11D f5 Y Operators(Tasks) 3kik: BT —EFEHFH

KB Task k%, H'E Task £ 2% — 7 &, H table.exec.resource.

default—parallelism Z&—¥=%l,

FA117E Blink EBLIL T ETRITERRIERTH & AITNRE, BRHESLLIEAIRE
EXRIBDIHEMBEAT

Manage AfE

/TaskManager \

-




Flink Batch SQL 1.10 % < 87

HEi—1 TaskManager EEmE&EZ Slot, £ Batch {Elld, —4 Slot EXR

BEiz{T—" Task ( %4 SlotShare).

FTAFERIE, B9 TM 238 Manage AFTIo AL Slot KiE, SAR 149 TM H

n 4> Slot, tFLE Task 882 1/n B9 manage A1F.

HNE 110 MM T ERE—1HFZE: Task F chain #&2kBIE 1 operators
RBRLLHIRMD ATE, LR ENSE FREFEE—NEAE, LREENEER
& Slot BIRFERND .

XM — T EEFLZ:

1. AELFI Slot BSLWTFE, (EIVEEES run Sk, XAKIES TR,
2. AE%aI Slot 5Z/VWTFE, Operators HSIEREFERDT%, FEFERE
HITTEE
LR, AT ITTHINER, HA]—MREINED Slot B9 manage AEMNIZ KT
500MB,

B—1NEE, £1.105F, HI1IEKRT OnHeap B9 manage WE, FRLLR A
off-heap B9 manage W%,

MR R FLEERK
Hive
s XWHETE Hive Catalog + Hive, X2 BaIIEEMAZAIZE ., £ 1.10 ,
TS LARIThAEMIRZE LIS, HeM T TLi4=.
1. SBHRASE, F Hive 1.X2.X 3.X
2. RETHXRINE, 8ESXE, 5/ BESKS, PRFIHEENSE.
=

3. &Rk Hive RERE, ILABILIT AT load:
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a)TableEnvironment.loadModule( “hiveModule” ,new HiveMod-
ule( “hiveVersion”))

4. LT ORC MIMtREE, ERMEEXANEEAR, BRBRIRHE Hive 2+
WA, BEXIIREESEE ., BixAHITIMNERR S BER.

374 Streaming Connectors

BETRitts—rI%e4a, BEIAYAR Connectors tBEETE batch LEMA, tban
HBase A Lookup #0 Sink. JDBC HJ Lookup #0 Sink. Elasticsearch 8 Sink,
#BEJ LUTE Batch FZ8&XTiEE Ak,

SQL-CLI

£1.10 5, SQL-CLI 7 K=K, LIt SQL-CLI 7 stateful, 2
HE#ET DDL, ®XFTAEHIDDL 75, %45 SQL-CLI 2E TR TableEn-
vironment F98E1, XIEBARPTUAERERS., B4, HIBEEXNE JDBC IZH
s, AP TUBRFTEINETE., B2 SQL-CLI sAEFeXn, thanBeifs
RHRZHF Session X, F32#F Per Job 183,

mizHIl

TableEnvironment tEnv = TableEnvironment.create (EnvironmentSettings
.newInstance ()
.useBlinkPlanner ()
.inBatchMode ()
.build());

ZH BatchTableEnv R A4BE T Dataset, MEX% Java #1 Scala, 24/F
EHNRITATC, FrLA Blink planner R32#53rAY TableEnv,

TableEnv ;¥ A9 source, sink, connector, functions, #B:& temporary AJ,

BREZERIRNT . IRFERFAMLA object, EEFEA HiveCatalog.
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tEnv.registerCatalog("hive", hiveCatalog) ;
tEnv.useCatalog ("hive") ;

S LAEIT tEnv.sglQuery #1717 DML, XTI LAKE— Table, FH{Ithi@EL
collect SRIX1S/NERVEIE:
Table table = tEnv.sglQuery ("SELECT COUNT (*) FROM MyTable");

List<Row> results = TableUtils.collectToList (table) ;
System.out.println(results) ;

S LAEIL tEnv.sglUpdate k117 DDL, B2 BEIFHASZIEFCIE hive AY table,
HAREEIZ Flink 228449 table .
tEnv.sqglUpdate (
"CREATE TABLE myResult (" +
" cnt BIGINT"

") WITH (" +
" 'connector.type'='jdbc',"

oy
T LLEIT tEnv.sqglUpdate k#1147 insert iIE4, Insert #IfT &R 8, & Catalog
=, tbalinsert 2 EmEEIEMIGET JDBC FH.

tEnv.sqglUpdate ("INSERT INTO myResult SELECT COUNT (*) FROM MyTable") ;
tEnv.execute ("MyJob") ;

L B R Hive BT, TLUER Overwrite i5i%, I LUEREZS Partition
ANEL, XFEEHTF Hive A S

tEnv.getConfig () .setSglDialect (SglDialect.HIVE) ;

i\
él:lﬁ:li

HAl Flink batch SQL iAEBEARS, BE 1.10 EZ2— 1 BRIRAE
T, e L. MR LEBERAMIEN, REEEREERTEN features, FF
RER—ILEIZHE .



YE& . IV& (£17) | Apache Flink PMC, [IEEESRITAESR

1508 PyFlink 27E Apache Flink 1.9 3189, BBATE Apache Flink
1.10 & Python UDF IEEIFMIRER TR HE BRI FHKE?

BRI, PyFlink Python UDF A9ThaEt B LAGN LB —HFEEB R A A&
BYARRS, AEBLCFIRT, BHREETE -

A EFR0EHE Beam on Flink B9%5, 2 Beam 3FZ# Runner, B2
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i Beam SDK %5/ Job oJLUZTTIE Flink 2 £, 801 FNEFf:

Beam Java

Beam Model: Pipeline Construction

Apache Cloud Apache
Flink Dataflow Spark

Beam Model: Fn Runners

Execution Execution Execution

THEIXEZ Beam Portability Framework HIZR1E], hiEHiAT Beam a01a]
SIS, WAZEZE Runner, B3Ri% Apache Flink BIRHMEERAIFI ST LURZ
Beam on Flink, BBAEARERE Flink on Beam 18?
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Flink on Beam

Apache Flink Apache Beam

£ Apache Flink 1.10 5FA(1PM%AY Flink on Beam BAEHAIRZE PyFlink on
Beam Portability Framework, F{1&E— N&E82ZQIE], 0T,

PyFlink on Beam Portability Framework

‘ Clunter TaskManager ;

I . . S— —— =
i| | Provision | | Control Data | 3 :
! ' i
!'| state | |Logging || Metrics | = i

]

Beam Portability Framework @ — A BIZIES STIFIER, ERSEMSR
TESZEBEENY (QRPC), X T H#IERERIE (Protobuf), FERIEEA
MITBERMAFEZNEMS, MRDEMIRSS, Ll DataService, StateService,
MetricsService %, EXHF—PRARIERT, PyFlink JLIRENEEZE S
B9 Python &%, EIFTER Apache Beam Portability Framework 58 SDK
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harness B4, oJLAZEZH Python i=17#&30, #0. Process, Docker, etc., X
18 PyFlink X1 Python UDF MIXFEEIEES S, £ Apache Flink 1.10 #aYIZA
BEBIEERIRENTE, BBAAKEIRE Apache Flink #1 Apache Beam #H@E1TiE
e, 2RFIFHEMER Apache Beam Portability Framework HIMESRBIFER S
RY=S[E], FRLAFRTE Beam fIXH(TTILITIE, FFEAE Beam fHTXBSEIAT 20+
A T o

BIETHE T Apache Flink 1.10 & Python UDF B2 fE, EAIEZTIANN
KEEr, EENEATFEFMER Python UDF,

WMITENX Python UDF

£ Apache Flink 1.10 3418 2o i#1T UDF RIEX, EEal.

« Extend ScalarFunction, e.qg.:

class HashCodeMean (ScalarFunction) :
def eval (self, i, j):
return (hash(i) + hash(j)) / 2

e Lambda Functio

lambda i, j: (hash(i) + hash(j)) / 2

« Named Function

def hash code mean(i, j):
return (hash(i) + hash(3j)) / 2

« Callable Function
class CallableHashCodeMean (object) :

def call_ (self, i, j):
return (hash(i) + hash(j)) / 2

BNAD TEENXREETE—N B ScalaFunction 8952 PyFlink 58
89, EfhALER Python IBEABMIFN, B2, & Apache Flink 1.10 &
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PyFlink s8¥FLUES Python iIESFIsIFRIBRENX UDF,

W{al{EA Python UDF

AT N5 UDF HAINIZERERR? Apache Flink 1.10 FI2{t T 2 #h
Decorators, #0F;

« Decorators — udf(), e.g. :

udf (lambda i, j: (hash(i) + hash(j)) / 2,
[for input types], [for result typesl)

Decorators - @udf, e.g. :
@udf (input_types=..., result_type=...)
def hash code mean(:):
return -

PARTEERZ R TR, T
st_env.register function("hash code", hash_code mean)

ETRFOILATE Table API/SQL Hi#{TERT, T

my table.select ("hash code mean(a, b)").insert into("Results")

HRILE, FHIIEZ5%A T Python UDF FENX, FERFLEM T . £ FEFKA)

FRE—EHOTHIE: )
ESHE G

RIRFRATERITHZAE T @AEN 11 BESHHAHEHNENHESTD T
T%E;RO

o R

B-2IRR—=F&H, FRAESHR, Hl:
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ItemName, OrderCount, Price, City

iPhone 11, 30, 5499, Beijing\n
iPhone 11 Pro,20,8699,Guangzhou\n

ey iy
IRIBROINERMSIBEEDN, RIBENFLETH RETEMURET, A

TE—NR 7 SOIRAY UDF(split) Fl—PEEBISE ISR REFRY DUF(get) .
ENEAFERRERHHTOES T .

2y SEER

UDF X

» Split UDF

@udf (input_types=[DataTypes.STRING()],
result type=DataTypes.ARRAY (DataTypes.STRING()))
def split(line):
return line.split(",")

o Get UDF

@udf (input_types=[DataTypes.ARRAY (DataTypes.STRING()), DataTypes.INT()],
result type=DataTypes.STRING())
def get (array, index):

return array [index]

At UDF
« ;XA Split UDF

t_env.register function("split", split)

o i IAf Get UDF

t_env.register function("get", get)
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O EIIZE

MTABBAIAIIZOLIEBEIFEER, REENEIRH TR SUERTT

518!

t_env.from table source (SocketTableSource (port=9999))\ .alias("line")\
.select ("split (line) as str_array")\ .select ("get (str_array, 3)
as city, " "get (str_array, 1).cast(LONG) as count, "
"get (str_array, 2).cast(LONG) as unit price")\ .select ("city,

count, count * unit price as total price")\
.group by ("city")\ .select ("city, sum(count) as sales volume,
sum(total price)
as sales")\
.insert_into("sink")
t_env.execute ("Sales Statistic")

FEREERIMBIREZ— Socket B9 Source, Sink 22— Chart Sink, 3B
LRI THERE, T

B2 NEEEHREN A HEAMAREILLIEE HIENEE ChINE EIEfTiesk
s, FEFEE, FRLUETRFNEERBREN TERE, SRR
EthiziTiEx? )

S

R A EBT PyFlink X885 83Z%) PyPl EM@, £ Apache Flink 1.10 2
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81, HNFBEIEE Flink A9 master o RERMEEIZITEA] Python UDF #9

PyFlink K7,
IR RIE

EHEHTRECE 2R, BNEEREEZET JDKS Fl Maven3x,

o NHBRE

tar -xvf apache-maven-3.6.1-bin.tar.gz
mv -rf apache-maven-3.6.1 /usr/local/

o IEXIEL S (~/.bashrc)

MAVEN HOME=/usr/local/apache-maven-3.6.1
export MAVEN HOME
export PATH=${PATH}:${MAVEN HOME}/bin

Bx7 JDK #1 MAVEN FEEHIIMBRERELT «

o JDK 1.8+ (1.8.0_211)
« Maven 3.x (3.2.5)

« Scala 2.11+ (2.12.0)
e Python 3.6+ (3.7.3)

o Git 2.20+ (2.20.1)

e Pip3 19+ (19.1.1)

HNEIEMARLZELRES, BRXERAT—PEMEERT . MNRKKE
AR E B EES .

o T Flink JEAS:

git clone https://github.com/apache/flink.git
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o JRIE

cd flink
mvn clean install -DskipTests

INFO] Total time: 18:34 min
INFO] Finished at: 2019-12-04T23:03:25+08:00

o 1352 PyFlink &8

cd flink-python; python3 setup.py sdist bdist wheel

adding 'apache flink-1.10.dev0.dist-info/WHEEL'

adding 'apache flink-1.10.dev0.dist-info/top level.txt'
adding 'apache flink-1.10.dev0.dist-info/RECORD'
removing build/bdist.macosx-10.14-x86 64/wheel

o &% PyFlink(PyFlink 1.10 &2 Python3.6+)

pip3 install dist/*.tar.gz

Successfully installed apache-beam-2.15.0 apache-flink-1.10.dev0 avro-
python3-1.9.1

cloudpickle-1.2.2 crcmod-1.7 dill-0.2.9 docopt-0.6.2 fastavro-0.21.24
future-0.18.2 grpcio-1.25.0

hdfs-2.5.8 httplib2-0.12.0 mock-2.0.0 numpy-1.17.4 cauth2client-3.0.0 pbr-
5.4.4 protobuf-3.11.1

pyarrow-0.14.1 pyasnl-0.4.8 pyasnl-modules-0.2.7 pydot-1.4.1 pymongo-3.9.0
pyyaml-3.13 rsa-4.0

WBAIUEE—TF, EiIZOHEE apache—beam # apache—flink, i1 TF&< .

jincheng:flink-python jincheng.sunjc$ pip3 list
Package Version

alabaster 0.7.12
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apache-beam 2.15.0
apache-flink 1.10.dev0
atomicwrites 1.3.0

a0 LS RIERRRFAIPRFRRY Python IMIEEIREE T, ETREIIKEES
AT S FRFE

PyFlinlk 89 Job 413

Apache Flink Query
[ e o e e e e e e
i Transformation Operators -
External Input : Source Opgrator = Sink Operator : External OUtPUt

» o™

Kafka | EEn

Source

—N5BEHY PyFlink B9 Job SEBIMEBHUIRBRMNEN, BUSZENE N
BARITEERHEITE . B2 Source connector, Transformations, Sink

connector, ETFREARIBX N =2 HITNBRTHBAIINE K.

Source Connector

HNMFELI— Socket Connector, B5EELI— StreamTableSource,
MRS 2L getDataStream, RN
@Override
public DataStream<Row> getDataStream (StreamExecutionEnvironment env) {
return env.socketTextStream(hostname, port, lineDelimiter, MAX RETRY)

.flatMap (new Spliter (fieldNames.length, fieldDelimiter, appendProctime))
.returns (getReturnType () ) ;

FEAREF BT StreamExecutionEnvironment LA socketTextStream
FEEEEE, RERBEST BEEREED— FlatMapFunction, FlatMapFunction
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FELIEEIREBEEN Row, FEARBEER Spliter,

BT, BAIEFEE Python H%— SocketTableSource, iFB&EIR sock—

et_table_source.py.

Sink Connector

HINMEZEIN— IR BB BERMEHTER R, BRNREREE
HBSE— AR, RARES— HTML RHE, FEESENEMERUG,
FRTRER. IUKNEREZEEX— Sink KEMIZINEE, HIINFERITELS
ELRENEFRN, BEEPRE Retraction (MRARFEFIXMER, TTLIER
EKLUAINEE), B Flink EEEREBMIAIF Retract B9 Sink, FILARKINFE
HEN—" RetractSink, ELanE( 1S —T CsvRetractTableSink,

CsvRetractTableSink Bz 0B iEEE MTEER, BXEmHT—Re=s (X

274 demo, FEERTFEFE) 34 . RBER CsvRetractTableSink,

BINEAIEFEEFIA Python #17E%, 1¥I0 chart_table_sink.py.

£ chart_table_sink.py FIE2ET —" hitp server, XEEFKATSTLATEXI 28
hERBEAINFITESR.

k55258
SEREENE Source 1 Sink ZEHAIERFIUMTUSBENFRT, HX

BNIEEEX Source # Sink Z&MMAY, Uit EEBUFEEHENZS.

« iR E Python A (REE)
WRARAUIAE python GSIRASZ 2.x, BBAEEXS Python RAFITIRE,
LN

t_env.get config().set python executable ("python3")
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PyFlink 1.10 Zf§3%#F Python 3.6+ kA,

o EEEIER
PyFlink iIZEEERIFEESR, T

t_env.from table_source (SocketTableSource (port=9999)) .alias("line")

FEX—TRBEX 7 B0 9999 MNHIER, BITEML Table RE—
£ line H9%1,

o BRITIRIEIE

HMNHBEX LEFHTOH, 77T ES Python UDF, (% SocketTa-
bleSource FFHIRBXEIEHITINNIE, PRLAFIFA LE UDF EX —THENXH
UDF, RMRIEIEHITILIE.

.select ("split (line) as str_array")
.select ("get (str_array, 3) as city, " "get(str array, 1).cast(LONG) as count,

" "get (str array, 2).cast (LONG)
as unit price")
.select ("city, count, count * unit price as total price")

o Bt
OGITHEERRIE city ¥HTHA, AEXN HEHENHEE ST,

T

.group_by ("city")
.select ("city, sum(count) as sales volume, sum(total price)

as sales")\

« ITBERES
HEERSAZFKANBEEXH Sink 1, 21T
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.insert_into("sink")

o TEIAES (blog_demo.py)

from pyflink.datastream import StreamExecutionEnvironment

from pyflink.demo import ChartConnector, SocketTableSource

from pyflink.table import StreamTableEnvironment, EnvironmentSettings,
DataTypes

from pyflink.table.descriptors import Schema

from pyflink.table.udf import udf

env = StreamExecutionEnvironment.get execution environment ()
t_env = StreamTableEnvironment.create (
env,
environment settings=EnvironmentSettings.new instance() .use_blink
planner () .build())
t_env.connect (ChartConnector () )\
.with schema (Schema ()
.field("city", DataTypes.STRING())
.field("sales volume", DataTypes.BIGINT())
.field("sales", DataTypes.BIGINT()))\
.register_ table_sink("sink")

@udf (input types=[DataTypes.STRING()],

result type=DataTypes.ARRAY (DataTypes.STRING()))
def split(line):

return line.split(",")

@udf (input types=[DataTypes.ARRAY (DataTypes.STRING()), DataTypes.INT()],
result type=DataTypes.STRING())

def get (array, index):
return array [index]

t_env.get config().set python executable ("python3")

t_env.register function("split", split)
t_env.register function("get", get)
t_env.from table source (SocketTableSource (port=6666))\
.alias("line")\
.select ("split (line) as str array")\
.select ("get (str_array, 3) as city, "
"get (str_array, 1).cast(LONG) as count, "
"get (str_array, 2).cast(LONG) as unit price")\
.select ("city, count, count * unit price as total price")\
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.group_by ("city")\
.select ("city, "
"sum(count) as sales_volume, "
"sum(total price) as sales")\
.insert_into("sink")

t_env.execute ("Sales Statistic")

FTEREFARS KA —PEENE D, 2 from pyflink.demo import
ChartConnector, SocketTableSource. E pyflink.demo ZBERHINE? EHLH;
2887 EERININE BENX Source/Sink (Java&Python). FTEZERAIEN B
AN AN pyflink.demo &R,

#Z % pyflink.demo

RTARBERHIEEEN Source/Sink (Java&Python) BYRELBREEITXE |,
AR LA TN T RIE.

o TERND

git clone https://github.com/sunjinchengl2l/enjoyment.code.git
o WIFIRG

cd enjoyment.code/PyUDFDemoConnector/; mvn clean install
. WERHE

python3 setup.py sdist bdist wheel

adding 'pyflink demo connector-0.1.dist-info/WHEEL'

adding 'pyflink demo connector-0.1.dist-info/top level.txt'
adding 'pyflink demo connector-0.1.dist-info/RECORD'
removing build/bdist.macosx-10.14-x86 64/wheel
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A

o T4 Pyflink.demo

pip3 install dist/pyflink-demo-connector-0.1l.tar.gz

Successfully built pyflink-demo-connector
Installing collected packages: pyflink-demo-connector
Successfully installed pyflink-demo-connector-0.1

I EEERIEBEERE PyFlink.demo RIRAINGE . & FRBEAITLUSITE
MBI )

&7
THMABELETENERBEEEE8AT, hTHE, KT

PyCharm J#F enjoyment.code/myPyFlink, EHIE Terminal Ba—"Nix0:

nc -1 6666

[Ez/ blog_demo, WMR—IIIEF, BaizfE, EHESBEE—1 web ibil,
WRFR7R:

| N myPyFlink [=/blog/devienjoyment.codefmyPyFink] - .. Jenjoymantudijblog_demo. py [myPyFlink]
i myPyFiink | £ enjoyment © n ugt + & blog_demo.py | Jdost - WSS E Y

& Project = @ 5= @ 1= [ blagdemapy I pyflink-gataway-sarvarsh u‘» CuatemssficaSnrcaames py
i .field{"city”, DataTypes.STRING{})

wposE P

[T

1 commen Jfirld{ "salas_volume", DataTypes.BIGINT())
B conl 15 <fleld( "sales”, DataTypes.BIGINT()))Y
» B dataset 1h .register_tahle_sink{“sink“) |
* W datastream »
+ B demo B Budf [ input_types=IDataTypes.STRING(}], g
b Ik b1 result_type=DataTypes. ARRAY (DataTypes.STRING())) g
daf split(line): L

i fn_execution
= ib
v BEiog :
# empty.txt o
# flink-finchang.sunje-py 27
# Hlink-fincheng sunjc-py .
# flink-jincheng.sunfc-py t_env.get_contigl) . set_pythan_sxecutablel “python3"}
B opt 11 t_env.register_function( "split=, split)

= pluging 37 t_env.register_function(“get”, get}
3 t_enw. from_table_source{SocketTableSource!port=66661)%

return Line,split{”, ")

Budf [input_types=|Datalypes. ARRAY | DataTypes. STRING( )], DataTypes.INT()],
result_type=DataTypes.STRING( )}
def getlarray, index):
return arraylindex]

petese 1 .aliasT"Line 1\
B util E P U P 1 TR S —
& init nw
Run: st B4

a t Susr/local/bin/pythond, 7 JUsers/]Lncheng. sunjc/blog/dev/ enjoyment, code/myPyFLLnksen jeymentudf /b log_demo, py
Listening for transport di_socket at address:

[} The chart URL is: BUtp://lOcathest 64505/ Smmm

n

[

8
L
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BT XAImE, Fad—1

08 @ saiesstatstic *
« C (@ localhost:54595
Bales

D=0V T ErvEdE, —%,

iPhone 11,30,5499,Beijing
iPhone 11 Pro,20,8699,Guangzhou
MacBook Pro,10,9999,Beijing
AirPods Pro,50,1999,Beijing
MacBook Pro,10,11499,Shanghai
iPhone 11,30,5999, Shanghai
iPhone 11 Pro,20,9999, Shenzhen
MacBook Pro,10,13899,Hangzhou
iPhone 11,10,6799,Beijing
MacBook Pro,10,18999,Beijing
iPhone 11 Pro,10,11799,Shenzhen
MacBook Pro,10,22199,Shanghai
AirPods Pro, 40,1999, Shanghai

HENBE—KITE iPhone 11,30,5499,Beijing, 25, TEZAIT.

ZFHIE, T

Sabes wolume

— R KIELS Source Connector;

<

105
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; : meT spuiyLane;s 1
n_Axec utian return Line.solatl”."]
i
Mo o ® 08 O saesstatistic L
® empty.txt . -
“ O @ localhostB458 9
# fink-jincheng. sunjc-py e = i
# flink-finchena, sunjc-py
= {fink-fincheng. sunjc-py 0y
opt e ates rerams
pligins Ey “
tabile
Terminal oy

4 jincheng:myPyFLink jincheng.sunjcs nc -1 6666
iPhone 11,30, 5499, Beijing

a
\ —

racure

B 1T BEGREAIARBTIAN, FITERETEL . — P 5CEAY GIF ERIT:

I

REMARBE UDF #HOEN, BEIEMANSA, BARNETE Apache
Flink 1.10 &fr2fa, sMalFIA PyFlink #7W S %, Eh BRBEENX Source
M Sink BotEREZ:, XBEBEAITKFEEZHTHUHAVERD (Java/Scala). HIEA]
OBIEE D EHSLLERB R, AT RFIRBARHITSNIRIFA LR, LTS
T BENX Source/Sink FIEIFLERD » BINR ARG LHIRISEIL BT LT
Kafka ¥E79 Source #1 Sink, X#FHMEILIEEXBEXIED, ekt ER—L,



| Flink 1.10 Native Kubernetes [RI253CH

£E . FER (£4) |MEEERAER

FIFRBRIALSR, £ Kubernetes WIKINFEMIS K, Flink #XEZF1E 1.10 bR
AT Kubernetes BIE4HF, BELE Native Kubernetes Integration. A~
AR Z Beta A, FUHEE 1.11 iRAEEIREZENSIF.

HAMME, £ Flink 1.9 IR ZBEIRMRAEE, WNREE Kubernetes LIE1T
Flink (3 2 EEELIETTFEER TaskManager(TM) BIME LK CPU F1RE
A, XHENERE: RSMBERT, FEESBHRRALEBRINTEX MEST
22040 TM, IREENTM £27T, 2SHERRE; NREEN TM HHLD T,
SEMASEERER. ARREZE Kubernetes Hizf7HI Flink (ES5HIREERE
[ Kubernetes SREFEBRIERIE

Flink 7 1.10 A58 T Active Kubernetes Integration HYEE—MNER,
F5 7T session clusters. [FERYE MRS ETEAISF, STHF per—job £
FiEx, URETFERE Kubernetes APl BT, XIFEZH Kubernetes 2440
toleration, label #1 node selector %, Active Kubernetes Integration #
fY Active EEE Flink AY ResourceManager (KubernetesResourceManager)
o] LB 0 Kubernetes 818, 1Z&HERIFHAY Pod, ZE{ULTF Flink #%F Yarn
Mesos HYEERLFIAYBEEE. EZHEF RS, AP YLIFA Kubernetes 2@EAY
namespace B RIREBHAEHI Flink £8f, XK, Kubernetes EEFFRIFEF
SIS FHZIEREF T,


https://flink.apache.org/news/2020/02/11/release-1.10.0.html#native-kubernetes-integration-beta
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[RIE

KE8s Master
—32 ConfigM;
/ Api Server, Controller, Scheduler

: s

2 N
[N
Kis Dep]oymcn\

Flink Client K85 Service Flink Master

3 —=|| Selector: -3 ——l-{ Dispatcher KSsR:sMngr[
KB8s Client 4

~App
- component
K8s Pod
1 Flink TaskManager

—

‘ Docker Registry

K8s Pod

Flink TaskManager

k]
I
=

TERIBANT (ERENFSXIN E R EKPARAIES ).

1. Flink ZRIKESLER Kubernetes API Server, 183 Flink SE2FHIEIRIER
X4, B3E configmap, job manager service, job manager deployment
0 Owner Reference,

2. Kubernetes Master Bl tRIEIX LSRR 4K BIZEXI AT Kubernetes
oK, LUEAI&wZ/OHT job manager deployment 1, Kubernetes £
BEPMNENT RWENSKE, Kubelet HIZE2MNFPREETE Flink B,
HEFFIEEEL volume, AEMITHRIwS . X flink master 89 pod BzbfE,
Dispacher 1 KubernetesResourceManager (282517 .

BIEME MG, 2 Flink session cluster BLEmHIF T, TLUSSIER(ES

BKRT .

1. APTILUBIE Flink &2 478D flink client X4 session cluster I232{F
£, AT job graph £7 flink client I8&ERL, SAEHIAF jar 8—iRiEid
RestClinet £1&,


https://kubernetes.io/docs/concepts/workloads/controllers/garbage-collection/
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2. —B job B3I, JobSubmitHandler R E K £1232 job 44 Dis—
patcher, EEHESEM— job master,

3. JobMaster [@ KubernetesResourceManager i53K slots,

4. KubernetesResourceManager M Kubernetes ££2$53Bic TaskManager,
B> TaskManager #8.2 EB lE— % ~H Pod. KubernetesResource—
Manager = /9 TaskManager £ — 0 FEVBCE X4, EE A Flink
Master 89 service name {EAMtEE, X#FTE Flink Master failover Zf5,
TaskManager 32A LAEFNE £

5. Kubernetes £ B—NAY Pod f5, £ L@EEED TaskManager,

6. TaskManager BzifEiEA1Zl SlotManager.

7. SlotManager [@ TaskManager 153K slots.

8. TaskManager 121}t slots %5 JobMaster, AEESHESBE D EE XN
slots FizfT,

Flink B9 15 EXanalERELEMNtERIFM T, AERIFRSSEREI—Ei,
WNEXT Kubernetes Az, TJag==M1E,

(1) BH&EEN Kubernetes 58f, 2B ~/.kube/config X, =T

kubectl get nodes E FEEEEBIEE .
MRRBIXA ~/ . kube/config X, =HiE:

2020-02-17 22:27:17,253 WARN io.fabric8.kubernetes.client.Config
- Error reading service

account token from: [/var/run/secrets/kubernetes.io/serviceaccount/token] .
Ignoring.

2020-02-17 22:27:17,437 ERROR org.apache.flink.kubernetes.cli.
KubernetesSessionCli - Error while
running the Flink session.
io.fabric8.kubernetes.client.KubernetesClientException: Operation: [get] for
kind: [Service] with
name: [flink-cluster-81832d75-662e-40fd-8564-cd5a902b243c] in namespace:


https://ci.apache.org/projects/flink/flink-docs-release-1.10/ops/deployment/native_kubernetes.html
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[default] failed.

at io.fabric8.kubernetes.client.KubernetesClientException.
launderThrowable (KubernetesClientException.java:64)

at io.fabric8.kubernetes.client.KubernetesClientException.
launderThrowable (KubernetesClientException.java:72)

at io.fabric8.kubernetes.client.dsl.base.BaseOperation.
getMandatory (BaseOperation.java:231)

at io.fabric8.kubernetes.client.dsl.base.BaseOperation.get (BaseOperation.
java:164)

at org.apache.flink.kubernetes.kubeclient.Fabric8FlinkKubeClient.
getService (Fabric8FlinkKubeClient.java:334)

at org.apache.flink.kubernetes.kubeclient.Fabric8FlinkKubeClient.
getInternalService (Fabric8FlinkKubeClient.java:246)

at org.apache.flink.kubernetes.cli.KubernetesSessionCli.
run (KubernetesSessionCli.java:104)

at org.apache.flink.kubernetes.cli.KubernetesSessionCli.
lambda$mains$0 (KubernetesSessionCli.java:185)

at org.apache.flink.runtime.security.NoOpSecurityContext.
runSecured (NoOpSecurityContext.java:30)

at org.apache.flink.kubernetes.cli.KubernetesSessionCli.
main (KubernetesSessionCli.java:185)
Caused by: java.net.UnknownHostException: kubernetes.default.svc: nodename
nor servname provided, or not known

(2) 1I=RRUEIZTF AFFII (RBAC)

kubectl create serviceaccount flink

kubectl create clusterrolebinding flink-role-binding-flink --clusterrole=edit
--serviceaccount=default:flink

wEEELEAR, ERRIANARERR, 2KEE:

Caused by: io.fabric8.kubernetes.client.KubernetesClientException: Failure
executing: GET at:
https://10.10.0.1/api/vl/namespaces/default/pods?labelSelector=app%3Dkaibo-
test%2Ccomponent

%$3Dtaskmanager%2Ctype%3Dflink-native-kubernetes.

Message: Forbidden!Configured service account doesn’t have access.

Service account may have been revoked. pods is forbidden:

User "system:serviceaccount:default:default" cannot list resource "pods" in
API group "" in the

namespace "default".

(3) X—E£ 2%, BIAERT , JobManager #1 TaskManager R£45 log
5ZI&H pod /9 /opt/flink/log . ANRIEET kubectl logs EEIHE, FER log
HEEHIE . B TER FLINK_HOME/conf HRETHI logdj.properties 4.


https://kubernetes.io/docs/reference/access-authn-authz/rbac/
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log4j.rootLogger=INFO, file, console

# Log all infos to the console

log4j .appender.console=org.apache.log4j.ConsoleAppender
log4j.appender.console.layout=org.apache.log4j.PatternLayout
log47j.appender.console.layout.ConversionPattern=%d{yyyy-MM-dd HH:mm:ss,SSS}

o

%-5p %-60c %x - %m%n

SREIBEN session cluster HasS1TEES FS%1:

-Dkubernetes.container-start-command-template="%java% %classpath% %jvmmem$
%jvmopts$ %logging% %class% %argss’

(4) ZFTILLFFIAEED session cluster . TS EB—1NE Task—
Manager & 4G W1F, 21 CPU, 4 /> slot B9 session cluster,

bin/kubernetes-session.sh -Dkubernetes.container-start-command-
template="%java% %classpath%

%jvmmem% %jvmopts% %logging% %class$ %args%”’ -Dkubernetes.cluster-id=kaibo-
test

-Dtaskmanager.memory.process.size=4096m -Dkubernetes.taskmanager.cpu=2
-Dtaskmanager.numberOfTaskSlots=4

BEZMSEEIHRY. hitps://ci.apache.org/projects/flink/flink—docs—

release—1.10/ops/config.html#kubernetes

5 kubectl logs kaibo-test-6f7dffcbcf-c2p7g -f FEEEZEIH
EILJ:\TO

MRHMAENIXFEE (BEBEI 2= @HI LoadBalance liveness #il

SH):

2020-02-17 14:58:56,323 WARN org.apache.flink.runtime.dispatcher.
DispatcherRestEndpoint -
Unhandled exception
java.io.IOException: Connection reset by peer
at sun.nio.ch.FileDispatcherImpl.read0 (Native Method)
at sun.nio.ch.SocketDispatcher.read (SocketDispatcher.java:39)
at sun.nio.ch.IOUtil.readIntoNativeBuffer (IOUtil.java:223)
at sun.nio.ch.IOUtil.read (IOUtil.java:192)


https://ci.apache.org/projects/flink/flink-docs-release-1.10/ops/config.html#kubernetes
https://ci.apache.org/projects/flink/flink-docs-release-1.10/ops/config.html#kubernetes
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at sun.nio.ch.SocketChannelImpl.read (SocketChannelImpl.java:377)
at org.apache.flink.shaded.netty4.io.netty.buffer.PooledByteBuf.
setBytes (PooledByteBuf.java:247)

TLUERITE log4j.properties EEAE L.

log4j.logger.org.apache.flink.runtime.dispatcher.
DispatcherRestEndpoint=ERROR, file

XPMEEKRZE2EH WebUl £3TF jobmanger log 28, RAXMEAKXT

AR AIEE o

WNERBIEE (1) #0056 (2) £i8EM, SEWEihEE, @Y kubectl logs FEER
HENERIRET

Session cluster BEIETTLUET kubect! get pods,sve REEEIEE.
Biim O A REE Web Ul

kubectl port-forward service/kaibo-test 8081

FTFF http://127.0.0.1:8001 #igeEZ Flink B WebUI 7,

./bin/flink run -d -e kubernetes-session -Dkubernetes.cluster-id=kaibo-test
examples/streaming/
TopSpeedWindowing.jar

FHAIM Flink WebUl TaE E5JLAEE, RIFFEE00T, Ul _EE7s Total/Available
Task Slots 730, Task Managers 2.2 0. BETSHIER, BES;EEM. T
BEltE, BERMSERE.,

FIEXMESS S, 81T kubect! get pods 88BEZ! Flink 8 TaskManager 7>
T Pod,


http://127.0.0.1:8001/
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wwp-services gi

(6) {=1E session cluster

echo 'stop' | ./bin/kubernetes-session.sh -Dkubernetes.cluster-id=kaibo-test
-Dexecution.
attached=true

B LUFITHIRRR:

kubectl delete service/<ClusterID>

aIUEZ, Flink 1.10 As3TF70 Kubernetes HIERI T RIFAIEIR . HIfFTX
[E42H9 1.11 RRABEXT per—job 12Ms2#F, LIRFN Kubernetes BNRESER, BINE
FIR4E Kubernetes APl 95T H. siidEBRAT .


https://issues.apache.org/jira/browse/FLINK-14460

€l

Alibaba Group

=2 o ]

A—ATHRER, XEHIE

SERH EATRETETRE Flink #RIMEARS
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