5L RG] ISSN 1003-3254, CODEN CSAOBN
Computer Systems & Applications,2019,28(6):189—197 [doi: 10.15888/j.cnki.csa.006985]
O E RGBT TR .

E-mail: csa@iscas.ac.cn
http://www.c-s-a.org.cn
Tel: +86-10-62661041

1B HI#ER Shuffle FIEHIB IR Y5 EC

REZ

(B AE SR R A, i 200120)
HRIEH: 2R 2, E-mail: kaneeasy@163.com
2 AE Spark THECF &, BB GURMEAE T BUE LT RUKSZ BRI P B A THE ), g ERFID CPUL
15 RESLRR AR T BRI f, Sem AN R T SR . A SCEIE 0 Spark Shuffle IV S B BT 5,
RN TR KRS 3 A0 IR BE T AR SR A AR S5 R B2 7 B ALk S Shuffle % B Wit 19 J73%, 4
WP T T RS B4y R R, 4 th 7 428 B B 28 40 W7 % 7455 1 B S5L. 3 Broadcast Join SEH0 A T 1%
TrAEYERE B AR IR T \ >

KBEIR): BARRL; 70 X NS, Yoo | iR AL

SURHE: B T SEHLEIE Y Shuffle IAEBRBUR 0 7 1%, THSEHL R SR, 2019,28(6):189-197. http:/www.c-s-a.org.cn/1003-3254/6985 html

Method Research to Solve Shuffle Data Skew Based on Broadcast

WU En-Ci
(Shanghai Qiyu Information Technology Co. Ltd., Shanghai 200120, China)

Abstract: In the Spark computing platform, data skew often causes some nodes to withstand greater network traffic and
computing pressure, which imposes a huge burden on the cluster’s CPU, memory, disk, and traffic, affecting the
computing performance of the entire cluster. Through the research on Spark Shuffle design and algorithm implementation,
and deep analyses on the essential reasons of data skew in large-scale distributed environment, this study proposes a
method to avoid data skew in shuffle process through the broadcast mechanism, analyzes the process of broadcast variable
distribution logic, and gives the algorithm implementation and performance advantage anafysis of the method. The
performance of the method is improved by the Broadcast Join experiment. :
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GG Time orms 7ms Tms 28 ms 28 ms
Input Size / 13.0MB ¢ 13.0MB 7 13.0MB S 13.0M87 133 MB/
FHecords 538503 538848 539685 539758 552244
Aggreg ics by

Executor Task Total Failad Succesded Input Size /
Da Address Time Tasks Taeks Tasks Records

0 a8 1ITAME /S

ABE3E04

river localhogt 31610 118 9

(b) Broadcast Join#:/E Task P RE St 11

K 7  Join #1E Task M:aEZHE

Stage Id ~ Description Submitted Duration Tasks: Succeaded/Total Input Output Shuffle Read Shuffle Write
2 count at JoinBroadeastAction.scala:118+details 20181214 17:25:22 35 i - a/9 ] 61.3 MB
1 mep at JoinBroadcastAction.scala:101 +details 2018/12/14 17:25:20 26 ms _‘h 3.0KB 3.8 KB
o map at JoinBroadcastAction.scala: 107 +detalls 2018/12/14 17:25:20 3s =& . 117.4MB 61.3 MB
(a) il JoinH T Stage AT 1E L
Completed Stages (1)
Stage Id ~ Description Submitted D ion Tasks: S led/Total Input Output Shuffle Read Shuffle Write

1 count at JainBroadcastAction. scala:B3 «details 2018/12/14 17:30:01 38

(b) Broadcast Join StagefHfT1# T

=&5=ﬂ 117.4 MB

4

¢
8 Join BT %A Stage #ATHIL Y =

W&l 9 Fir7R, Broadcast Joins 5 A7 7E A R |
i . B 9(a) &Il Join #EAEAT 55 204 2 BE AT
21 MF1 Shuffle Read Size 7T A H, T2
T AR}, g i el B 45K 0 Task 40451 )
W S5 70 T A A 5690 25 F 1, 904 5 A 0 4 900 1
e, HAL A TE TR R TSRS, I 9(b)
& Broadcast join 11T 55 045 43 Be A AT 155 10 BH 48,
MEFSEIT [A] Z1 AN Input Size F1& H, £ )L T2 3514
B, 8 AMESSHIRFEE A2 1 F2, 1 N2 0.9 b, 7800 K%
T BB AR, BT R S B IR A A ROR .

1’ 10 Fr7w, Broadeast Join B 178 & 3 & N H
500N PERE EAEERR E AR T, Wik 10(a) Piow, id
Join B MG i1, ik B T H 10 T IRSeir45 8,
Guit TP YIRREEET E] . AR R 1 L. B R E

\

SRR ) 248 G E 4 AR B T R R 7 7 B A A
K 10(b) fi7~, Broadcast join &7 KM 5 48 i1, L
AHTF B S8 1T T8 AR A7 AE B 2 DL 35, R BRI [R) e A vh
FFETE 4 A,
Bgk

AW T Spark Shuffle Wit MELZSZH, 24
T A AHEF P2 Shuffle HLI I SEHLIE RS, IR 4
7t Shuffle i 2 & A HEURL ) A BT S A 1E— 25 7 A
T Spark Ji it EAERE R, K AR WRNE Wk %5 5,
A3 BT BCHE AR 170 5 R IR R O AR G R, A T n) e
SR EEFG IR, SE 0 T T FR LG 8 e R e 3 5 T Y
EHRIURL 0] R, 25 W )RR AR A R B AN R S d
i Broadcast SZH Join H-F 1 SLLG, A T Bk
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20194F 55284 %5 631

Join 7, ##id DAG M. R4 FrEEm A, Shuffle 3
B HE B SRR EL BN M, BRAE T RE AL AE

Index a4 ID

Attempt Status

Locality Level

Executor ID f Host

e LA BORIETE, e ikt — 2B Bk 1 AR AR R

PO T TEfE

Launch Time

FarE IS

Duration GC Time Shuffle Read Size / Records Errors

a 11 0 SUCCESS PROCESS_LOCAL driver / localhost 2018M12M1417:25:22 2= 03s 7.5 MB /573708
1 12 0 SUCCESS PROCESS_LOCAL driver / localhost 20181214 17:25:22 2s 03s 6.6 MB / 528201
2 13 0 SUCCESS PROCESS_LOCAL driver / localhost 2018/12/1417:25:22 3s 03s 18.0 MB / 1552584
3 14 0 SUCCESS PROCESS LOCAL driver/ localhost 2018/12/1417:25:22 2.8s 03s 15.5 MB /1025128
4 15 0 SUCCESS PROCESS LOGCAL driver / localhost 2018/12/1417:25:24 0.7 s 70ms 6.6 MB / 528782
& 16 0 SUCCESS PROCESS_LOCAL driver / localhost 20181214 17:2524 03s 70ms 3.4 MB /121290
& 17 0 SUCCESS PROCESS_LOCAL driver / localhost 2018/12/1417:25:24 03s 70ms 25 MB /173713
7 18 0 SUCCESS PROCESS_LOCAL driver / localhost 2018/12M1417:25:24 06s 70 ms 6.6 MB / 531465
8 19 0 SUCCESS PROCESS_LOCAL driver / localhost 2018M12M1417:25:25 045 6.7 MB / 534732
(@ WillomS FHAE ARG
Index & ID Attempt Status Locality Level Executor ID / Host Launch Time Duration GC Time Input Size / Records  Errors
0 2 0 SUCCESS PROCESS_LOCAL  driver / localhost 2018/12/14 17:39:30 1s 25 ms 13.0 MB / 539664
1 3 0 SUCCESS PROCESS_LOCAL  driver / localhost 2018/12M1417:39:30 1s 25 ms 13.0 MB / 539648
2 4 0 SUCCESS PROCESS_LOCAL  driver / localhost 20181214 17:39:30 1s 25 ms 13.0 MB / 539507
3 5 0 SUCCESS PROCESS_LOCAL  driver / localhost 201811214 17:32:30 1s 25ms 13.0 MB / 539779
4 6 0 SUCCESS PROCESS LOCAL  driver/ localhost 2018M12/1417:38:32 1s 6 ms 13.3 MB / 552244
5 70 SUCCESS PROCESS LOCAL  driver/ localhost 2018M12/1417:38:32 1s 6 ms 13.0 MB / 539705
B 8 0 SUCCESS PROCESS_LOCAL  driver / localhost 2018/12/1417:39:32 1s & ms 13.0 MB / 539503
7 9 0 SUCCESS PROCESS_LOCAL  driver / localhost 20181214 17:38:32 1s G ms 13.0 MB / 539695
8 10 0 SUCCESS PROCESS_LOCAL  driver / localhost 2018/121417:39:33 09s 2ms 13.0 MB / 539759
(b) Broadcast JoinZ 4 73 FL AN T
K9 Join 57 Hd 7 BCAITEAT
P Distributed Systems, 2015, 26(9): 253@—;‘533. [doi: 10.1109/

Graphs to Display @ Data

0 ma

No of Samples 1000 Latest Sample B488 Average 7522
Deviation Throughput 371,087/ minute Median 7526
S . 3 S .
(a) Hi@EJoin & 1 E MG i 3
’ &
Graphs o Display Throughput

v Data v Average « Median |~ Deviation

4120 my | |-

0 ms
No of Samples 1000
581

Deviation

Latest Sample 4522
Throughput 671,945/ minute

(b) Broadcast join EM Zi it

Average 4007
Median 3999

K10 Join Sy Rl EE gt it

SE 30
1 Chen Q, Yao JY, Xiao Z. LIBRA: Lightweight data skew

mitigation in MapReduce. IEEE Transactions on Parallel and
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