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Abstract; The problem of high energy consumption producing from big data processing is an important
issue that needs to be solved, especially under the background of data explosion. Based on analyzing
problems of the existing data layout policy, the problems of the in adaptation of energy-saving mode based
on storage area division and heterogeneous HDFS cluster, the inflexibility of data block segmentation al-
gorithm, the randomness of storage node selection, proposing a data layout strategy orienting to energy
conservation are analyzed. Firstly, the new strategy divides the cluster into two different storage areas to

meet the needs of saving energy: Active-Zone and Sleep-Zone; secondly, the new strategy has made im-
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provements on traditional data block computing method, proposes a minimum number of jobs calculation

method to determine the number of data blocks; at last, the new strategy can increase the adaptability of

the heterogeneous cluster environment and can choose the appropriate storage nodes according to different

job types. Experimental results show that the new data layout strategy can adapt to the heterogeneous

cluster environment and reach the goal of reducing energy consumption for MapReduce jobs.
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Table 2 Description of experimental environment
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Table 3 The relationship between job completion time

with different task number s
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Table 4 The relationship between energy consumption with different task number kJ

5 1 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

%H—20 58.0 60.0 80.0 104.0 107.5 125.0 116.0 128.6 124.7 154.8 129.3 135.9 133.9 153.6 142.5 165.7
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Table 5 Description of MapReduce Jobs

2 ZHIE
WordCount B S 9 759. 6 MB, Map {F45%0 10, Reduce {£454%0 10
TeraSort B S E o 9 536.7 MB, Map {F45%0 10, Reduce {E45-445 10
NutchIndex Page &>/ 1 000 000, Map {£:55%4 80, Reduce {45544 10
K Cluster /7 5, Sample %ik 40 000 000, 454> Input 3L ) Sample £ 4 000 000, dimensions J/NA 20, Kk
— means

SAUHCH 1, Map HE55%500 10, Reduce f£ 55500 1

Bayes Page % H >4y 50 000, 4325%% H fy 100, Z%1 ngrams =3, Map {15540 10, Reduce {15550 1

Page % H >}y 3 000 000, BB E N 3, S50 Block 5 Block_width 43 5% 8 5 0 5 16, Map {£4%0M 10,

PageRank .
Reduce {55500 1
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7.59% . 10. 14% 1 17.17% ; 4% 35 £ 33.31.
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Table 6 Map and Reduce task’s average power consumption and computing capability
AR B AT
PEAr A2 75 Bt 55
Map Reduce Map Reduce
WordCount"’ N/A 1.31 82.4 0.248 14. 65
TeraSort"’ N/A 5.98 5.49 1.085 1.02
NutchIndex” N/A 436.9 253.5 78. 56 42.43
Cluster Iterator 5787.4 7 138 1045.5 1283
K-means”
Cluster Classification 7 645.0 N/A 1378.0 N/A
Stagel 3334 1687.5 605 305. 82
PageRank®’
Stage2 3335 7694.8 598. 6 1384.6
DocumentProcessor: DocumentTokeuizer 683.0 1131 122.7 201.5
CollocDriver. generateCollocations 12. 88 156. 8 2.3 28.6
CollocDriver. computeNGrams 438.6 834.5 78.3 150. 2
DictionaryVectorizer: MakeParitialVectors 1265.0 1121 225.0 200. 4
Baves? ParticalVectorMerger: MergePartial Vectors 4764.0 2 446 857.2 439.0
aes VectorTfld Document Frequency Count 4967.8 2473 894. 0 446.0
MakePratial Vectors 4 865.5 2 476 875.2 445.6
ParticalVectorMerger: MergePartial Vectors 4 886. 8 2 468 877.6 443. 8
TrainNaiveBayesJob IndexInstancesMapper-Reducer 4 951.5 2 018 891.5 362.7
TrainNaiveBayesJob WeightsMapper-Reducer 4 868. 8 2 584 874.5 461.5
1) By MB/s; 2) BAfi g page/s; 3) BAfify sample/s
FT AR A SR T ARl 5 B ] S RERE X LL
Table 7 The comparison of job completion time and energy consumption with different data layout strategy
i (a)/s AEAE/k)
(2= 2
FHERE O RHSRED  SHIREY MR RERED Rl
WordCount 578. 50 689. 25 664.78 844. 848 912. 436 879. 124
TeraSort 391.95 471.75 448. 16 614.537 663. 700 629. 286
NutchIndex 510.90 618.00 579. 56 755. 187 815. 600 773.310
K-means 282.75 338.25 312.57 401. 295 433. 400 399. 927
PageRank 352.95 467. 25 419. 87 530. 332 572.760 513. 060
Bayes 314. 60 418.50 346. 65 466.773 504. 120 427.977
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