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A Replica Placement Strategy based on
Objective Weight TOPSIS in Edge Environment
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Abstract: In this paper, a new replica placement algorithm based on objective weight TOP-
SIS is proposed to solve the optimization problem of decision factors in the current edge en-
vironment. This method combines contrast strength and conflict to describe the correlation
between evaluation indicators, thereby assigning weights more accurately. In addition, the
TOPSIS method is used to determine the optimal placement of replicas by assessing the sim-
ilarity between candidate nodes and ideal nodes. Finally, we conduct experiments on a real
edge computing environment to evaluate the proposed algorithm and the experimental results
demonstrate that the proposed method can effectively improve node load balancing and reduces
user response time for accessing data.
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Algorithm 1 E:T2MACER] TOPSIS FIA & &%
Input: the candidate node set DN = {dny,dna,...,dn;}

Output: the optimal node to place the replica
1. fori=1totdo

CC; =

(21)

2. caleulate P cpu, P mem, Pi1/0, P disk, 0st; syn of node i
3: end for

4: construct the multi-attribute decision matrix A = [a; ],, -
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5: obtain the normalized multi - attribute decision matrix B = [b; ;],, -
by normalizing the matrix A
6: for attribute j =1 to 5 do

0= \/% i (b — 0;)?

8. for attribute h = 1; to 5 do

pny = B b Py )
’ \/22:1(hi,h—bh)2 St (bij—by)?

10: end for

1 Ry =Y, ,(1-pny)

O’R
12: W = =5 +—1—
J Zi:lah'Rh

13: end for

14: calculate the weighted normalized matrix Z = [2; ;],, . = B - w
15: calculate the PIS = {zf, 25, z;,zj,z;}

16: calculate the NIS = {27, 25, 25,2, 25 }

17. for candidate edge node i do

18:  calculate the distance to PIS d = \/Z?:1(Zi,j — z;f)2

19:  calculate the distance to NIS d; = \/Z?:1(zi,j —z;)?
d;
df +d;

20:  calculate the CC; =
21: end for

22: Sort (C'C;) in descending order

23: return CC;[0], which is the optimal node
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Node CPU Memory size(GB) Disk size(GB) Max BindWidth(Gbps)
NameNode Intel Xeon 8 250 0.6
DataNodel Intel Xeon Cascade Lake 2 50 0.08
DataNode2 Intel Xeon Cascade Lake 4 100 0.08
DataNode3 Intel Xeon Cascade Lake 2 100 0.32
DataNode4 Intel Xeon Cascade Lake 4 150 0.16
DataNodeb5  Intel Xeon Platinum 8269CY 8 50 0.2
DataNode6 Intel Xeon Platinum 8269CY 4 150 0.4
DataNode7 Intel Xeon Cascade Lake 2 150 0.32
DataNode8 Intel Xeon Cascade Lake 4 250 0.32
DataNode9 Intel Xeon 2 50 0.16
DataNodel0 Intel Xeon 8 150 0.4
DataNodell Intel Xeon Platinum 2 200 0.2
DataNodel2 Intel Xeon Platinum 4 150 0.32

2 L EicE
Node CPU Memory size(GB) Disk size(GB) Max BindWidth(Gbps)
Nodel Intel Xeon 16 500 1
Node2 Intel Xeon 16 500 1
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R AR — 2 BRI, 2 RN adg s, 2 i i s i Hbw,
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GAPS RPS-FNSG Proposed Algorithm GAPS RPS-FNSG Proposed Algorithm
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P2 1Y B A S SN AR B B RRT ) H GAPS fl RPS-FNSG 2 3:[#4% 11.35% fil 7.14%, +
BRI AR AR BRI, 28T RIALE S AR EZE AL, BT8R 5 A 25
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0O GAPS @ RPS-FNSG O Proposed Algorithm
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