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Abstract  While MapReduce is proposed as a typical distributed computing model, it caused a
huge repercussion and applied rapidly to big data processing. However, its energy consumption
still can be optimized, for the distributed parallel computing system, the parallelism of tasks is
the key to performance, the parallelism ensuring approach should consider not only time
consumption but also energy consumption. In order to improve the parallelism, the traditional
Map task distribution algorithm use the “fine granular task distribution strategy” to improve the
parallelism, but it wastes the energy; and Reduce task distribution algorithm cannot guarantee
the parallelism among the Reduce tasks. In this paper, we optimize MapReduce by adjusting the
size of Map tasks and Reduce tasks dynamically, which can save energy consumed by MapReduce
system. The algorithm proposed to this paper has been proved effective in reducing the energy

consumption through a series of experiments.
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Map {T: 55 43 & 535 Rl Reduce T 55 53 R B i 4E
PAT T AR AT 5 F D 5 N AF A8 E]. Map {E 55 4
R ) N B R BOHE T o R A A TR R — A
Map 1T 55 5 B , H 25 8] & 2% B O(pg). Reduce T
55 ¥4 oy Bk ) i N T O S BT A AT S5
H, Hzs i R O(w).

8 SIS iT(h

AR NS5 B 58 5 PR S8 5 5 Kds
WEFE LR RS A5 R 4 BT LR AR
SCER AT 55 o R A

(D S5 Hi

A S5 Y E 2 H 1Y & 7E MapReduce & 4t H1 44
IR 55 i CPU %5 48 8 3 5800 3 491 Fn 1/0
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(2) LRI

FATTR /N LB PC LA #F 26 55 Al Hadoop
MapReduce HEZE ¥4 i MapReduce & 4t . 3 H b %
T MR.M"R.MR" M"R" X 4 Fi{L: 45 43 Kk B %
HAESHfid ik 2 R,

% 2 MapReduce % AR g8 FE MR 75 %
It ik
1 4P 5 (JobTracker/NameNode, 0 5 #1) ,
12 88575 #5 (Task Tracker/DataNode, 1 ~12 5 #1) .

e 10 A~y TR A 1 3 A 8 J7 8 0 2900 35 AL,
CPU % Inter Core-i5-2300 2. 80 GHz,

LS SGB WAE. 1 TBfi#E, TIKMF;
T2 Ak iR E 7 # A C3001 3 E ML, Inter Core
Pentium(R) 4 3.00GHz,1GB .80 GB i #% . &
PISERS
PAERS  CentOS 6, Linux 2. 6. 32 N#%
J\;Ilig?;;;}_ce Hadoop 1. 0. 4
o N
MR JFi 1 Map {T: 55 #l Reduce {55 73 & B35
fE554y % MTRAUEAL Map 1T 55 58 & 515 5
5k MR AL Reduce 1T 55 43 K 5512 5

M*RT A4k Map 155 Fl Reduce {5543 & 5% 5

REFEIN G SRAISCRRL27IM0 5 ok . B 1 AD X SR b i AN

J5 ik BT CPU RS DA K 1/0 15 Bk 4
REER
wgrTa OOR

WA 12 A BOHE 1 SUBCE AR P ILAE A
P KA 5 & 2900 HHE PR 1 & C3001 315
B s HLAE P15 i A T JE S 3 L3 422 HLAR ) i A
JEACHAIL 3% 452 o DA SIS BT 132 A LR D S 7
B Y R 2 1.

(3) S50 ) 5 K s 1k %

SRy PR UE S D X 4R RE A% 10 3R M 2L ) MapReduce
YRl 7 52 56 % # Hadoop MapReduce $2 44 iy H 4]
WordCount® #1 Sort®, & 43> B4t 3 CPU 4 m
AR 1/O SAERGFE Y AN R T AR IE 52 50 B
AR AT F L FRATRE BIL AR LR & F A #RE O Word-
Count FI Sort fE Ml &b #H i) B0 48 42 3 op R 1 B o
(1,20 FEHLEL 5 9 5 — L 7E 26 4> 9& 305 ) bl
BLE . 7EZ 8 4T WordCount F1 Sort, B] LA
itk Reduce fiy A¥HE 19 Key Fi2RIE € KT Reduce
WA RRCE. RATIRE 3 A LI n B R & B2
3GB 7Y /.5 GB £:95 g F 10 GB &7 i, 3k 12 4

YN

Wiy m. A R R 10 AT 5 10 7

TR B i e K AR K 2 b B 12 2 55 BE L
A LA R AR T S 56 PR IR I R O

(4) REFESL I 55 45 R 40 bt

B, BATX LT MR, M" R, MR" fil M" R*
X4 BT 5540 A s I3 481 F) RERE L TIE W AR
SCHE B B 4y & v B Hadoop MapReduce 1T
%0y REILBA .

ML 4 Ha] LUE S Bk Map T 45 40 & B
M Reduce 1T 55 43 & 5 35 #6845 AS [A) 2 B2 b AR 1k
RERE. A 4 AT LAAG AN F 4538 O Xt F 3 FhdE
£, 4F WordCount F{fi| F,.M"R" & MR RE#E 4 4
WAL T 17.15% . 20.09% F1 24. 35% ; 7£ Sort JfI 4
T.M"R" % MR 66461046 T 17.0% . 22. 06 % i
28. 56 Y0 MR ALRR B2 5 @ N [R) F 9] 1) Rl AE P 1k %
SREARRL, {FL 224 500 1 4 i) s REAE O A 3 L U
BT 55 1 22, AR SCHR 8 19 B0 AT: 55 43 S0 I AL 4
FR A G : @ MR X REFE 19 AL AR HE M R B 47,
BLIA X Reduce 1T 45 43 & B Bt 48 Map 1145 70 & 1Y
2 HE REAE AR AL AR B 2 B MR R ARAT 554 &
B ] ot B Map 77 8 55 198 41 55 9 B[], 78 MR 5 %
H, Map 4T 45 19 I 47 1 38 2 “ R & 4 & /N IR 11
Map 1T 45 73X — 5 s 171 75 LA R B, fe R 00 Ol =
MG — BN UL Map A 55 (1 047 B 8] 7 5 1
Reduce i WAR A B8 AT 55 43 & AR 35 47, B0 E
55 BAT B ] 8% K L Reduce £ 45 $047 45 4 19 45
FRIZAT 55 MR S B fE. S 1 O G b E B REAE DL AR 1
JE PR FRATHE T AU SR F N AR AR 5
MU SEREIREE 7R I 5 h $T MapReduce fFlk ™
A 1 AE FE BEFE R U AT 55 1 R SR R T A
FAT 55 M4 3h 25 N7 3 1 AS 43 TR AT 45 S [ 2 1
WSS AS INT. TE ISR AU — AT S A
JIT LA AL B M BT T4 AE 1 BEREAN 5 Map T 55 1 73 &
BIEA K. 5 Reduce 1T 45 19 43 & Sk 626, A L
FERE S LB T MR A MR B REREXS E. B 5
5 T 3% ) A il R A 45 SR, NIRRT DLE
M" R REFEAS/NT MR B9 REFE AR AL L B4R I 4
B N R P 5 AR A b TE B 5 5 %5 Map T 45 1 28
VR A7 AE s S TR T Bt Map 4T 55 43 & B0k B AR
T RGRERE.

@® WordCount program. Available in Hadoop source distribu-
tion; src/examples/ org/apache/hadoop/ examples/ WordCount
Sort program. Available in Hadoop source distribution:
src/examples/org/apache/hadoop/examples/sort
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