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Input; matrix A and block distribution quantity

Output: block distribution information

1.Aavg[ group |«—A[n ][ group] ;

2.while A is not null and n>k

// Take any k rows data from matrix A

// and accumulate into one row into matrix A P

3.A,[i][group]«—A[n][group];

//Mark the % rows subscript composed of

//Ak [i][ group] from matrix A

4.Index[ i ][ k]«1---k;

5.d«—1A,[i][ group]—Aavg[ group] | ;

6.min «+—d,; // Search minimum value in d,

//Find k rows data from matrix A

7.A[Index[i][0] ][ group ]--*A[ Index[i][k]]
[ group | ;

// Delete the k rows data from matrix A

8.A[ n—k][ group ]«—A[n][ group];

9.n=n-k;

10.end while
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Data Balance Algorithm Based on Histogram in MapReduce

Zhou Weibo'*?* | Zhong Yong', Wang Yang'~
1.Chengdu Institute of Computer applications, Chinese Academy of Sciences, Chengdu 610041, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Chengdu ChongXin Big Data Services Co.,Ltd. Chengdu 611230, China

Abstract; MapReduce model is a typical distributed computing model, which is widely used in large-scale data
processing, and its performance depends largely on the data distribution status. As the data content is often unbal-
anced, coupled with the storage of randomness, so MapReduce model prone to data skew problem in the calculation
process. In order to solve this problem, this paper establishes a data histogram for the data block and the whole file
through the improved parallel histogram parallelization algorithm based on MapReduce. According to the data block
distribution, we can judge the data skew degree of each storage nodes and define the file equilibrium deviation val-
ue as the measure of data skew, and then the data balance algorithm is used to reduce the file equilibrium deviation
value. The improved MapReduce-based data histogram parallel construction algorithm can adapt to various types of
data application scenarios. In the process of building the histogram, the Map side only needs to transmit histogram
statistics to the Reduce side without transmitting the contents of the file. The data transfer can be almost negligible.
The data balance algorithm based on histogram employs greedy strategy, which can obtain a better approximate so-
lution of the optimal solution of equilibrium distribution. After several experiments, compared with the random block
distribution algorithm, the improved algorithm reduce about 40% of the file balance deviation value and achieves a

better data balance performance.

Keywords ; histogram; parallel algorithm; data skew; block; data balance; constrained optimization; design of ex-

periments



