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Abstract: In order to alleviate thg performance drop caused by high load of current big data streaming computing

engines when processing dense wind is Paper proposes to analyze the performance bottleneck of the native window

mechanism. And the shortcomi ¢ existing optimization schemes are pointed out as well, including the need for
additional memory space to put data stream, and the inability to automatically clean the state cache. Then, an
optimization scheme bas -window mechanism is proposed, which can reduce the number of windows to be created
in streaming computation an®therefore reduces the system load. The effectiveness of this optimization is shown by a
comparative analysis with the native mechanism. This optimization scheme has the advantages of being compatible with
existing frameworks, requiring little modification of downstream systems, and enhancing both memory and I/O performance.
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Fig.1 Diagram of the native window mechasm

TE J5 22 AN W A B HE 3k B X
5, ARELIEH A AR . Ak,
WAMCHWEOHETILE, A
JEACHS Hrstreaming . runti
processElement 5 V£ H 5L,
22 BEHEITFER

B REIRART R H S, FERXAR PRI
EEIIVERY, TEMRIITAIN, AREkey ™ A R EEE B RAFE R
FEWER, BEXNTE—key, HEWE™ EMELEAR BFE]
BRERENES . MTHEFEHkey, N THRIESIER X
B, DR BN, R PR key ORI TR EIR,
SERGAEA A key AL E R & OR8N, TiX
BT O NIRRT ER A T FIRRES . AR,
Fhr BRERN, ERNFETIRIIRSE,

HYEZLE RS, ERER% T, WA EZ TR
SLRE I RIRETR AR, BIA0R T R s R G, KR AT e R
i1 W5 = O B B B e [ I 28 e 7 N W < R e
H T E RO e T — A XU AT A A 5 A B A B A T S 4
RWEERRE, RIRE DA A KZ10 min, ABATLieR

S B B
% 1, X7EFlink
indowOperatorZ&

RGO IAHAR L MR R4 B 28, EERELT, —
ARG S EAE L0 min/5 A MNE DGt a4
RHZEZ N, RETCERBINEI SR KL, BTG KA.,
Ht, BAEFLT, Z20R0NE 0P KRRERN, EREE D
HIE X, REAFkey TREAIEE OB M= D KE/
WHEK, MUE O KEREV N2 R, g2 ans
KESHEOHEER, WREBRASETHEE TR LEER
key, mhes R KRB T R ARt AR IE A T3

R, BEMZRE OTEIEMESRE T A2 S
CPU 5 &ML/ O #m, XA EM(ZRHIER)H O
WAMERARA S DL, FoRAE T —fw 0 e@e, E—#d
=R CPU 5 AL/ O] BEiR AR &k, SBARSR
PEREES 3 A,

3 MAMLEEAR ZE (Existing optimization and its
deficiencies)
3.1 ProcessFunctiomfipsv:

N2 B il % PR 45 (ProcessFunction) Z L 1£ 4
wWHRR—MERBL T E, BEARRERYH—RA
PR OR K, TR SN B 4 RO i ST A B AR
Proceggfinctiofft—vkey R — NS, H2% 5 {RAE#7 5]
PR QAR Wb ot 7 ) TE SR 2R 177538, DAFLink R,
l%Mapswteéé H TR FProcessFunction keSS, 2Z2J)5
A W A windowState . put() 75 ¥ ) £ 7R I FI BE BRI A
XHEIE AT DA ProcessFunction 4{E— 4 H, B IRIL kg
T w0 TUAR, (ERERTE RN IR IR A 4 ds, TR H
BT ALSCR ., A, R Flink EREGEE R AR,
ProcessFunctioni& 5 s & SIS R MM Z = 204, FEL/0
ERET 2 REHA,

3.2 RASE%REAIProcessFunctionff {¥,

A T B/ ProcessFunction i Ak 75 32 B AR 17 B 46 B
ZIHFEM N A (8], AT DATEATHE— E A B 09 1% 00 F R 434
W, TEREIREER TS RE. G, N—KER
10 minfy & 1, B4 o —A, XHEE O HFREF10 4
TR, BoMEH—MRENT, AR RERGEE.
F2f&R T R A4l R iy ProcessFunction A6 7 5 1 R R,

BERE (B momumons AR

-

Sl X BICYN L

______

2 548 R #& 8 ProcessFunctionft b = & B
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Fig.5 Key windows defined in the optimized mechanism
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