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Heuristic Algorithm for Server Placement in Distributed Interactive Applications

ZHENG Jing-jing ZHANG Jing WU Ji-gang
(School of Computer Science & Software Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract Distributed interactive applications(DJAs) are networked systems that allow multiple participants at different
locations to interact with each other in real time. The interaction quality heavily depends on network latencies which can
be reduced by reasonable distribution of location where the servers of the DIAs are placed. Thus, the placement of ser-
vers is a key factor to the interactivity performance of DIAs, The simulated annealing algorithm and tabu search algo-
rithm were used to solve the server placement problem in this paper. Then these two algorithms were compared with ge-
netic algorithm. The experiment results show that the genetic algorithm is much faster in the speed of obtaining a better
solution, but simulated annealing algorithm and tabu search algorithm outperform genetic algorithm in the quality of the
solution and obtain average latency reduction of 15. 5% and 15. 2% respectively for the same number of server, which
effectively improve the quality of the interaction,
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Algorithm 1 Greedyinitial / * Finding an approximate solution * /

1. forit=1tondo

2. L{i]):=0;

3.for i*=0 to C do

4,  Nearest[i]=0;

5. for i*=0 to k do //{BEHF k ik kMU E

6, total_distance«—oo;

7. for all s€ SML{s]=0 do

8. distance=0;

9. for it=0to C do

10. if d(cyNearest[ c])>d(c,s) then
11, distancet+=d(c,s);

12. else

13. distance+=d(c, Nearest[c]);
14. if total_distance>>distance then

15. Total_distance=distance,s* =s;

16. Lls" 1=1;//0b8 ki & s

17.  foriz=010Cdo

18. if d(c,Nearest[ c])>>d(c,s* ) then

1. Nearestli]=s"; //EHEPNBEAFTHE AP IHESR
HERHIBS 2%
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Algorithm 2 SA /% Simulated annealing to refine the initial so-

lution * /
Input : Meridian Dataset
QOutput: Location state: L[ 1:n]

Assignments: S[1;k]

Total interaction time;D
1. Begin
2. fori*=0tomdo
3 SliJ:=0;
4. Greedyinitial(); //{# IR0 k-median B 5= =W IRF
5. bestmintime=assighment(L[1:n])
6. t:=TO0;//REBEVHKIEE
7. repeat
8 for m: =0 to N do //RIEHKE N
9 neighborhood () 5 //F= 4= 4B AT 174
10. difl=assignment(L{1:n]) —bestmintime;
1L if (difl <<O) //ifEh i e inmg, 3
12. premin=assignment(L{1:n]); //E# YuT BN HE

13. bestmintime= premin//5E 7 57 2 R AL A%

14. else

15. dif2=assignment(L[1:n]) — premin;

16, if (difz << 0) //Mef R iR BN AR, 5

17. premin=assignment(L[1:n]);

18. else //LA—E MIME R E R T2 A

19. if (exp((—dif2)/ ©) > p) //BZ WM. p X0, ZEH
BEHLEK

20. premin=assignment(L[1:n]);

21. else //IE4E MR

22, premin=premin;

23. end for;

24, t=txT;//FEiR

25.  untl(+<CTEF) 5 //AMEFRE 1L K44

26. D=Dbestmintime;

27. output L[1:n],S[1:k],D;

28. End
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