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ABSTRACT

Multi-client online games usually employ multi-serve architectures. For group play, if the
user response time deviation between the clients in a group is large, the fairness and
attractions of the game will be degraded. In this paper, given new clients, we propose a
method for assigning the clients to servers to minimize the deviation of client-server
distance which plays a major role in the user response time. This method also supports
client matching for group play and server load balancing. We formulate the client-server
assignment problem as an IP one, and present a GA(Genetic Algorithm)-based algorithm to
solve it. We experimented our méthod under various settings and analyzed its features. To
our survey, little research has been previously performed on client-server assignment under
consideration of client matching, distance deviation minimization and server load balancing.
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Find z;,'s and y;;'s, 1 <=a <NV, 1 <k <
N/ U, 1 <j <M such that
N N d ,
imize DV~ o
Minimize DV~ ”;1 b;ﬂ)ﬂ F(U=1)/2* N/ T
Subject to
NU NU

E yk‘Jl)l < H=xU
k=1

€ UA¥ gy, -
k=1
1 <v <M1 <w <M

NU

(2 E x;

)

=1, 1<i<N

U 1<k <N/U

E Tip =

i=1
M

Yy, =1 1=k =N/U
=1 "

(C5) x4 =1 Axy, =1 A gy =1 = dy =

d(pa,sj) - d(pb,sj)l, l<a< N, 1<b< N ,1 <k
<N/U 1<j<M
(C6) d,,=>0, 1<a<N, 1<b< N

(C7) ;=1 or 0, 1<i< N, 1=k<N/U
(C8) yy;=1 or 0, 1<k<=N/U, 1<j<M

[Fig. 1] Problem Modeling in IP Form
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Procedure PlayerAlloc

Input Parameters: P, S, U, H, CMR, PS,
LOOP_THR

Step 1) set SOL to a set of PS initial
chromosomes;

Step 2)

for LOOP =1 to LOOP_THR {
Step  2-1) choose the PS/2
chromosomes ch’s from SOL in terms of VE(ch),
and let NRE be a set of those

largest

chosen

chromosomes;
Step 2-2) set NR2 to an empty list;
for /=1 to (PS/2)xCMR/(1+CMR) do {
choose two arbitrary elements ch; and
ch, from NR;
chy = Cross_Over(chy, ch,);
add ch; to NRZ;
}
for =1 to (PS/2)/(1+CMR) do {
choose an arbitrary element ch, from
NR;
ch, = Mutation(ch,);
add ch, to NRZ;

Step 2-3) SOL = Concatenate(NR, NR2);
}
Step 3) CHR = arg maxg,c g9 VF(ch);

Step 4) output CHR

[Fig. 2] Procedure PlayerAlloc
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Function Cross_Over(c;, ¢,)
Step 1)

let ch be an initial temporary chromosome
where all z;,’s and y,;'s are 0;

e =0;

if VF(¢)) > VF(c,) {cl

= ¢ €8 = ¢y} else {q

= ¢y s = ¢}

Step 2) sort all the servers sj’s of ¢l in an
increasing order of DV_SVR(cl, s;), and let SL =
<Sra) - Spapn> be the sorted list of the

Servers.

Step 3)
for j = 1 to M/2
for each group g, allocated to s,(; in ¢ do
{ ety
y(,,ﬂ.(]) =11in Ch;

for each player p; € g, in ¢ do =z,

oL

o%

22
|

AR FeholdES] Anl %

= 11in ch;
}
Step 4)
forj=M/2+1to M
for each group g, allocated to S () in cs
NU

PIEDIENE

ecachp;cg, z=1

such that 0 in ch do {

et++,

Yer(j = 1 in ch
for each player p, € g, in cs do
;. = 1in ch
Step 5) let TP = {p, | p, has not yet been
allocated to a server in ch};
TS = s (p2+1)> - Sr(an)
TG = {g.41, w0 9yhs

ch = FinishAlloc(ch, TP, TG, TS);

Step 6) return ch/

[Fig. 3] Function Cross_Over

[Fig. 4] ®Wo] ¢A2Fe A& sl Mutation $F
FZ 7]&%t}h Step 19l = A cholld AH
5 T A A" "HAE /A= AWE Fe} ol&

s;2F FTh Step 2014 = AW 5,0 SEIAE )

RS Fa3s & Step 3914 FinishAlloc 3+
Z o]&3, o5 Fo|dEENA AMEE wHo]
dojym= gl

Function Mutation(ch)

Step 1) choose a server s,

; with maximum
VF_SVR(ch,

s;) from S in ch;
let TG = {g, | g, is a group allocated to sj};
let TP = {p;, | p

Step 2)
for each group g, in TG do {

y; = 0 in ok

is a player in TG};

i
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for each player p; belonging to g, do
z;, = 0in ch

}
Step 3) ch = FinishAlloc(ch, TP, TG, S);
Step 4) return ch/

[Fig. 4] Function Mutation
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