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The performance of MapReduce programs heavily depend on their data I/O
workloads, namely; input data to Mappers, output data from Reducers, and
shuffled data between Mappers and Reducers. We evaluated SSS, a MapRe-
duce system we are developing, and compared it with Hadoop, the most widely
deployed MapReduce system, using a synthetic benchmark suite, which is pro-
posed in our previous work. The benchmark suite is designed to mimic three
extreme case of I/O worlkloads;n namely, read, write, and shuffle intensive
workloads. The result showed that; 1) SSS is faster than Hadoop in general, 2)
SSS’s combiner is quite effective for shuffle intensive tasks, 3) the benchmark
method has several points to be improved.
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% 1 Benchmarking Environment
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% 3 Benchmarking Environment
Number of nodes 17 (%)
CPU Intel(R) Xeon(R) W5590 3.33GHz
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Cisco Nexus 5010

F) 95 1 /—FEeAFF—A

FEFEL., E7 7 A RECOMBEZ N L 72, F 7R E LT Hadoop T F17
Bfiot, £, TV EHRHTAHMAELT7 9y 2 A L= (BUF SSD) & SAS
N—=FF4 A7 (LT HDD) %MWL 7,

DU, E9iMEBREIIC O WTHHL, RIZE7—7u—F L 0EBEEEZRT,

5.1 FF i IR &

FHMicid, SICRT LT, 1BDYAY—/ —FE16BDT—H—/—F (RbL—
Y/ —F & MapReduce Ef7/ — F%302) o2/ 72520, &%/ —
Fi3 10Gbit Ethernet TEfit 4, %7 —4 — / — Fid Fusion-io ioDrive Duo 320GB &
Fujitsu @ 147GB SAS HDD %#fifZ T\» 3%,

PR EEAM I A L 72 Hadoop D73 —3 a » &, Cloudera Distribution for Hadoop @
0.20.24+320 TH %, dfs.replication % 1 ICFXET 5 Z & THDFS DL 7Y A48z Hl L
T3, £, % Map ¥ 27, Reduce ¥ A7 M TE 3 & —7 DY A R 2GB 123
LTH 2,

5.2 FFffi #& R

DT, %07 —ra—FToORRERT, 77713 XEICEE S X —F Y il 3T
B2 H > T3, XEi Yl ISR EBoTw 3 Z LIRS N, £, S
FIA=F b T, AHNINET—FORBEIIFICETH S I EICHEBIDETH
3, $%bb, [JOUHZDSDDAIMRIUL, T X =212k o TETRMIZ—E IR S
23 TH B,

5.2.1 Read Intensive

412 Read Intensive 7 —7 0 — FO#EREZTR T, 7. Hadoop Tl InitialKeyCount
MR E L B BIc o, FETHRAREL 23 DIC LT SSS Tidtr L » @it 3 2 & »%H

Hadoop-SSD —_—
Hadoop-HDD - '
SSS-SSD
SSS-HDD
100 E
)
[9)
=
'_
©
(9]
a =,
S | T,
w 10 v, E
,,,,,,,, -
u- .............. gt .'M,gM’y.‘Jer'yfu',,’,,',,‘
1 . . .
10 100 1000 10000 100000

initialKeyCount

4 Read Intensive

%#51{, T, Hadoop 25FII$ 2 HDFS BLMD/NERT7 7 A V&I DIZH L T
ZuhroThs EEbNS,

SSS Tl InitialKeyCount 2V I WK TEW DI, BAMOHII F{ woTwini
DRLEZOGND, SSSENY VI T, ANT—F%2%& /) —FIZa#BlL, 20/ —FT
LG %, InitialKeyCount 2%/NE W &Ny ¥ a i THMZE T THFIT TSI N i
&, A OANIHEIFE L, K TIEL ) — FOKT 220> 2 Lick D {EE{tT %,

¥7. SSD & HDD Do kR IZAR oo,

5.2.2 Write Intensive

B 5 |2 Write Intensive 7 — 7 B — F O 27" 7T, mapoutUniqueKeyCount 2% 16 @
BAIZ, SSD & HDD TREARENH TV D, ZoMoEss ik, AREAEAZITR S N%
1, SSS TOEITIXLE L T35, Hadoop TlE. mapoutUniqueKeyCount 2% 4096 B4 L,
initialValueLength 2% AMiB MU N CHEREDR TSR 645, Z4ud Reduce ¥ 2 7 DAR &
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5.2.3 Shuffle Intensive

B 6 i Shuffle Intensive 7 — 7 v — FO#fiR%Z/R$, SSD & HDD TIXAE AR S
ne,

combiner (2B L TIE SSS TIXEIMICHRT 1 Hibh EoEREm L3R o s, JHiciL
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