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Abstract: In order to solve the problem that the load of big data stream computing platform fluctuates drastically while
the cluster was suffering from the performance bottleneck due to the shortage of computing resources, the load prediction
based elastic resource scheduling strategy in Flink (LPERS-Flink) was proposed. Firstly, the load prediction model was
set up as the foundation to propose the load prediction algorithm and predict the variation tendency of the processing load.
Secondly, the resource judgment model was set up to identify the performance bottleneck and resource redundancy of the
cluster while the resource scheduling algorithm was proposed to draw up the resource rescheduling plan. Finally, the on-
line load migration algorithm was proposed to execute the resource rescheduling plan and migrate processing load among
nodes efficiently. The experimental results show that the strategy provides better performance promotion in the applica-
tion with drastically fluctuating processing load. The scale and resource configuration of the cluster responded to the var-
iation of processing load in time and the communication overhead of the load migration was reduced effectively.
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10)  goto 1;

11) end if
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13) (v, v).f= model.predict(v;, v)); /*il it
FOUMN —— INF 20 1) AR B3 HUARL, 4 0 8% A A kg S0
ES

14) end foreach

15) return G’
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iU NESZ SUMRIIE S ik A LSy =2 C s R
A (B 12)47 ~ 28 15)47).

FE R 82 A% B 7 1T, 3 N7 RN G IE A TR g i) &2
ARER R O(1), i€ A S 50 5 Bk [ LU
FEI NI T AL, BAEN O(pg), LTI M 25 1)
HAE N O(E). WULSE 1 (W 2% BN
T(n)=O(pg+|E|). ¥ p F g FHEARELE 10, T
P28 L H AL 500, DRIRAE 1 (A
ST,

42 HEHERAEEZE

ik U =AFS TRV TS Sk R N =R
ST g itk B T S b P i BURE YA AY
PRI, LE T 93 8 v sz 17 SR TR (1 8 R 20 5
/SN NI I VAT S ARS8

3.3 Tnf %N, AR BT E B AR R A T
DDA 28 eh iR B AN, B R R R 0 A2
f(X.Y)Zac(X,Y), HIuGaEES: BT, %
S BRI EOME,  FEE A s K
TIEATE o 2, 570N R 43 2
f(xY)<a(c(X.Y)=c(v)), HIHRERLT
ey, 2SRRI A, SR v IR
AN AT RE TR G BB VR O (IR

AR L3 e R, A4 B SR R AT
TR .

/(6 T

k2 BT SL

BN ERELINR T, BUFAF

Wi ST R S T R 2% G

1) G= buildFlowNetwork(7, latencyConstrain);
PRI SCRRI3S TR, Rt R 2%/

2) G' = predicLoad(F, G'); /&L 1 kI
T A 2%/

3) G' = maximizeFlow(G", £!); /*if FI SCHR[38]
) f KL EEANAL T o e/

4) foreach D in G’

5) O = D.operator;

6) if /'(X,Y)=Zac(X,Y) and f'<
Sl < Sl PFHE BRIEIRESUT S AN R/

7) v = pool.getNode();

8) 0. addInstance(v);

9) online_migration(O, pool);

PR 3 ATAEL BT/

10)  else if f/(X,Y)<a(c(X.Y)-c(v,))
and f'> £, > £, /e BEIE L RO 3h AR g
¥

11) v = D.operator.removelnstance(v;);

12) online_migration(O, pool); /*}i H
3 AT L BT R/

13) v.shutdown();

14) end if

15) end foreach

16) return G’
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HDFS
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K5 FELNBIBRE

YA A IAT I 2] 2 AN, AEREA
THEAT SRS g et X (buffer), T A7
bt A B . SE > Checkpoint J&, 151
PR S & A7 7E Hadoop 704 i S R 4
(HDFS, Hadoop distributed file system) 1, £ F—
X Checkpoint FFUGHT, FIE 15 s b A AL BRI Bt 2
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P AL 2D AREEACIEAR, S AT LA AT
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103 LU )5 s HDFS A O B R A5
P, I AP A PR b X P B, PATIRES 1
A, EARIHITFE SR, 5E T —IK Checkpoint
Jei s B R AR Ak R B I R T Y AR
R BT AT AR 55 01 )R e TE A4S
R N SESLH P e En 1i& W 80T ¥ . Rpkb
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BE3 (ELNBOTR AL

WINPT ERME YR B ST Operator; 17
RLBEYEE pool

W SR LS TN 4% G

1) G’.waitForCheckpoint(); /* #0417 % 1 X
Checkpoint*/

2) foreach O in Operator

3) v = pool.getNode();

4) master.remappingState(Zookeeper); /* H.
BT SRS B W OG FR e/

5) O.source.duplicateSend();/* [ 37 15 & 7]
W RIR 2 Ay AL EE A/

6) v.buffer(data);

7) v.getState(HDFS); /* )\ HDFS H3k BUx
N AR A A */

8) G’.waitForCheckpoint(); /*#UfT5 2 X

Checkpoint*/

9) O.source.singleSend();/* 5 135 &b BE L 4
RIL G i/

10) end foreach

11) return G’
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