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Abstract  The fixed point iterative algorithms widely exist in the area of data mining and
machine learning, which have been applied in many fields, such as social network analysis, high-
performance computing and recommended system. In cloud computing environment, we can
utilize the convenience brought by MapReduce to improve the efficiency of iterative algorithms on
big data through running the algorithm on larger PC-cluster. However, the entire iterative algorithm
has to be re-executed when new data is introduced, which cause large amount of computing
resource wastes and performance losses. In this paper, the original iterative results new data
based incremental iterative computing, which is named as DELTA (Delta data based incrEmental.
iTerAtive computing) , is well studied, and the corresponding DELTA model is proposed. We
prove the correctness of the model, and describe the application scope. Then, the application

cases of DELTA model applying on the iterative algorithms are enumerated, such like PageRank,
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K-means and Descendant Query. Finally, AHal.oop is implemented by extending Hal.oop to support

DELTA model. A series of test cases are designed to analyze the DELTA model on functionality and

performance. The results show that the model improves the iteration performance without any

loss of accuracy. The DELTA model proposed in this paper can adapt many iterative algorithms,

which promotes the application and optimization of iterative algorithms in cloud computing

environment.
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Hik 1 EHER%
BN« Cay B BAR X9UR B 1T 21 ALY 6 &R L Key-
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i Reduce, %y 45 5 (a, 8
Map, BBt .
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.U BE

1

2

3 /X TR —A a A B
4

5. original=true

6

7

8

9

/IR B G K

. Else If .4 //80 2R B3 1 ¥ dia
. new=true

. result.add(B)
.End If

/145 BImA g R A

10. If original and new

11. Return;

12. End If

13. End For

14. For each B in result
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17. End For
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(2) K-means &3
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P 1) SRR I

(1) File System. ¥ ] Hadoop M XX R4, X
VT SAE 200 20 A S0 &R G2 DL S A5 s R AR
ARG S #RAE.
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538 MapReduce 7E V. 9 6 £ F1 3 & 2% A 1 38 2 45
WA 7R L i 58 0 ik A S B G e
VE G5 M e 55 3 15 4 34 00 15 0 R J 0k AT 3% AR
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& 5 PageRank JiX #IEE
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Background

Big data era brings new challenges to data analysis. The
traditional data analysis technology is difficult to analyze
large data accurately and efficiently. In the cloud computing

distributed file and MapReduce

programming model is a new technology to deal with large

environment, system
data analysis. Search algorithm, PageRank algorithm, EM
(Expectation-Maximization) algorithm, K-means algorithm,
Collaborative Filtering algorithm and intelligent optimization
algorithm are iterative type analysis algorithm commonly
used in large data sets. These algorithms have been applied
to such as social network analysis, high performance
computing, recommendation system, search engine, pattern
recognition and other fields. So, the iterative calculation is
the focus research in the field of cloud computing and data
analyze.

At present, there have been some studies on the optimi-
zation for the iterative algorithm. Such as support for
distributed computing environment iterative model, computing
framework and task allocation and data layout optimization
method. Incremental iteration is a necessary means to optimize
iterative algorithm. Using previous iterative results and new

data obtained new iteration results in a shorter time and less
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resource consumption. Through the new incremental data set
and the known iterative results to complete the incremental
iterative calculation, it can greatly improve the efficiency of
iterative computation. This paper proposed an incremental
fixed point iteration model and framework; design the key
algorithm and application in PageRank algorithm; Extends
Hal.oop to support the incremental iterative function. Experi-
ment shows the correctness and efficiency. This research,
which has been proved to be efficient on the incremental
iteration, has certain theoretical and practical value.
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