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Abstract A huge number of large-scale intensive data have to be stored in distributed data centers. Nowadays, under
the cloud environment, large-scale data storage can be better supported. However,a challenging issue is that the trans-
mission of intensive data between cloud data centers may cause low efficiency of data access. Also, the bottleneck of ac-
cess on data center may be derived from the imbalanced capacity of data visit in unit interval, We first proposed a model
based on data flow between large-scale intensive data. Afterwards,a data allocation algorithm was presented to guaran-

tee the load balance of data centers while considering dependencies between intensive data., Extensive experiments con-

firm that our solution has better performances than conventional approaches particularly in load balance.
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Algerithm 1
Input: D:set of data

Initialization Algorithm

M: set of data centers
Qutput: set of data centers with initial data
set of data without initial data

1. ID=0//ID:set of initialized data
2. F=@Q//F:set of initializing foundation of data
3. RD= D—ID//RD:set of residual data
4, for d; in D,
5.  fi=compute_foundation{(d;)
6 f; =F U f;
7. sort ;in F
8. for m; in M.
9 for f; in F;
10. if size(d; of fi)<Csize(m;) .
11. allocate d; to m;
12. ID=1DU d;
13. RD=D—ID
14. D=RD
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Algorithm 2 Data Allocation Algorithm
Input:D:set of data without initial data
M: set of data centers with initial data
Output:set of data centers with allocated data
set of data with residual data
1. for diin D:
2 distance=compute_distance(M,di, a3, 7,8
3 sort m; by distance in M
4 for i=1,2,+, | M| :
5. if size(d; in m;+d;)<size(m;):
6 allocate d; to my
7 update_dependency(m;)
8 update_visit(m;)
9 delete di in D
10. return D
BRI E R O D] — M X M| log(|M|)),
Hep | DI AEER BB, | M| RO 8N Data
Allocation BRI B B 4 5r BUIF BB M BIEF MO8
Ho BAYREENT — MR End BP0 15 B85
BT B, compute_distance B ¥ (Algorithm 2 5 2 1) &
IR BB 5 B 17 B L BB T 58 .
Y #05 SEBHE A ALY 4 LT, 3% 4 BRUE( R End
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Algorithm 3 Compute Distance Algorithm
Input: M:set of data centers
di:data
s B> d: weighing for computing distance
Output: set of distance between M and d;
1. distance = @ //set of distance between M and d;
2. for m; in M;
3. distance;=0//distance; ; distance between m; and d;
V= compute_variance(m;,d;)
// V:the evaluation of variance
E=compute_expect(m;,d;)
// E:the evaluation of expect
EM=compute_dis_ EM(m;,d;)
// EM.: the evaluation of EM
10,  Dep=compute_dis_dep(m;,d;)

© X NN

11.  //Dep:the evaluation of dependency
12.  distance=a XV +B8XE + yXEM + 3XDep
13.  distance=distancel] distance;
14. return distance
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Algorithm 4 Adjust Algorithm

Input: \i : weighing for computing distance

if Eies: = Enew 1

’ lf Enew>Ebest

Qutput; end or AiyAnewl s Anew2
1. Init(dilate) //dilate:the parameter of computing
2. Init(shrink) //shrink;the parameter of computing
3. if X; is the last one in S :

4. Anew1 =min(}; X dilate, high)

5. else:

6 Anewl = (X +Ai+1)/shrink

7. if X is the first one in S, ;

8. Anewz —max()i/dilate, low)

9. else;

10 Apewz=(Ai—1 1) /shrink

110 i [ A= Anewt | <Te or |Anewz —&i|<le:

12.  return end

13. else:

14, return AisRnewl s Anewz
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