MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2022,31(4):253-259 [doi: 10.15888/j.cnki.csa.008420] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

Spark WA A E R & FHITRIERERY
K—z&, TRE, T ik, L

(TR KA BAE#BE, T3 475004)

BAEEE: TR, E-mail: jyyu@henu.edu.cn

8 Z: EPX) Spark £ AR A AR B TR EEAHE IS AT SE S R AR IS HE, W] RE 3O AR R A AR
FE P22 1 R, AR SO WA RS AT WL, BB S th B R 2 R 2, M S RIS B VS AT P2, 42
T P G2 A RO RS SRR R ey 8 R G A AN P A7 RE R DL TC B2, ) FH 50 e DL P DU, et o R A T R B 7175 2
IR B, BT RO A S AF AT IE B (PCC) SRR, ST P AR BT I 230 2 TR 2 SN
HDFS B ZI88 10 P47 7 5. 5B s S, 76 0 T A P BE 1 2 MRV BAATRR BE T, B R 75 A B, R AR ALFE
PUATREEAE 2, (8 PCC MRS, FERFFRATI G . B R, GC W) 3 AR AR L5 K2 BIAEREIR 10.1%. 9.5%.
19.5% , A RUBETE 2K B pUs B e AT 200,

KR eA7TE B Spark; ORI DR 7 5 JRATIE B K

Bl R85, TR EE AR, 40T Spark 250 B A A 7 i 2B A7 AT T B SR IS H ML R S8R ,2022,31(4):253-259. http://www.c-s-
a.org.cn/1003-3254/8420.html

Parallel Cleaning Strategy of Checkpoint Cache Based on Spark Utility Aware

SONG Yi-Xin, YU Jun-Yang, HE Xin, WANG Jin-Jiang
(Institute of Software, Henan University, Kaifeng 475004, China)

Abstract: In view of the fact that the cache data cleaning of Spark checkpoint needs to be cleaned by the programmer
after the job is completed, which may lead to memory accumulation of the failure data. This study ailalﬁes the execution
mechanism of checkpoint, deduces that the checkpoint cache cleaning method i not extensibl€ with the increase of the
number of check points. The matching degree between checkpoint cache and memeory slot is measured by using the utility
entropy model of checkpoint cache. The optimal checkpoint cacheAc“leaning time is derived by using the principle of best
utility matching. The PCC strategy based on utility entropy optimizes memory resources by making the checkpoint cache
clean-up time approximately equal to'the time when the checkpoint is written to HDFS. The experimental results show
that in the multi-job execution qnvirohmént based on fair scheduling, with the increase of the number of checkpoints, the
execution efficiency ofithe uhoptimized program becomes worse. After using PCC strategy, the program execution time,
power consumption and GC time can be reduced by 10.1%, 9.5% and 19.5%, respectively. Effectively improve the
efficiency of multi-checkpoint program execution.
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4. QUEUE.append(CheckPointRDD);

5. END WHILE

MRy Ae:

6. WHILE TRUE

7. FOR gs IN QUEUE

8. IF gs.checkpointed() THEN

9. qs.unpersist(); /BB B B RURAE AT H]

10. QUEUE.pop(qs); /M 2.2 %82 (7] i) RDD 5| H
11. ENDIF

12. END FOR

13. IF QUEUE.size() == 0 THEN

14. break; '
15. ENDIF

16. END WHILE |
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. ‘CPU Intel(R) Xeon(R) Platinum 8160 CPU @ 2.10 GHz
RAM 80 GB
Hard Disk 200 GB
(N CentOS 7.0
Spark Cloudera Spark 2.4.0-cdh6.2.1
Hadoop Cloudera Hadoop 3.0
Scala Scala-2.11.12
JDK JDK 8.0
Yarn Yarn-3.0.0

Cloudera Manager CDH 6.2.1

Sk 1R R AR IR AT I B

fi\: #7521 RDD % 4 CheckPointRDD.

W54 QUEUE « new List<RDD>; // ¥4 X5 BB 51
ek 2 F2:

1. WHILE( CheckPointRDD NOT IN QUEUE)

2. CheckPointRDD.cache();

3. CheckPointRDD.checkpoint();
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