Journal of Korea Game Society 2017 Aug; 7(4): 137-148
http://dx.doi.org/10.7583/JKGS.2017.17.4.137

A 2w

I
A M Z2EfoAe] AHe] CPU #1E

FHaske 917 STt AE—AH wig W

AN

1444, o4
el srolu st Qubrhekel A3 E LA 25T

o
kimsa@hufs.ac.kr, liiil117@daum.net

A Method of Client-Server Assignment for Minimizing the CPU Power

Consumption of Servers in a Game Server Cluster

Sangchul Kim, Sunghae Lee

Comp. Sci. & Eng. Major, Graduate School, Hankuk University of Foreign Studies

o}
golg el A8 ARIF A3, 1 Fol HFEH AWM HE AR ¥Fo] =7 wFof,
H Ao Ay doks 93 A7 vhde kel A AaEa ok MY AFEY A4 K
HE FoA 53] CPUE T8 A8 A% Yot B =FodAs AY AW FH2H 74
A e CPUS AE ARE H23s7] 93 AlgF FEoldEES A wiAse WS Al
ergtth. &= FEoldE-AH wd TAE HHg TAZR Zdsta, AlEYoEE ojddy
I ez O slE et 89 WYY EAHE F shve CPUY & FIgE HSh
wel A"s] MeEsts AoRA A ReAdE v FusES AYs Ay ARE oA ¥
o 89 FAL wEW, 280 Al AHY A8 ARE 13 FEolAdE-AH A #
g ATE A fAUTH
Keywords : Z@lo]dE-AH w4, A= A% CPU B2 F34

ABSTRACT

Since the power consumption of data centers is large and computer serves take a large
portion of it, there have been much research on the power saving of servers in various
ways recently. Among the units of severs CPU is one of major power consuming units. In
this paper, a method of client-server assignment for minimizing the CPU power
consumption of servers in a game server cluster is proposed. We model the client-server
assignment problem as an optimization problem, and find a solution to the problem using a
simulated annealing-based technique. One of major features of our method is to select a
proper operating frequency according to the amount of load on a server. The selection of a
lower frequency in case of low load will result in reducing power consumption. To our
survey, little research on client-server assignment in consideration of power consumption
has been carried out.
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(CO) x;;=1 or 0, 1<i<M, 1<j<N

[Fig. 1] Problem Modeling in Nonlinear
Programming Form
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Procedure PowMin_Alloc
Input Parameters: L, ¢
Step 1) temp = tempinis
nv =<0, .. 0> ss={1, ., M}
av = DoGreeyAlloc(nv, ss, 0);
best_v = last_ v = av,
Step 2)
for LOOP =1 to LOOP_THR {
Step 2-1)
choose randomly a set of RN different
numbers among 1 through M, and let rs be
the set.
Step 2-1)
next_ v = Greey_ Alloc(last_v, rs 0);
Step 2-3)
if(CalPownext v, ©) < CalPowbest v,
)
best_ v = next_ v,
if ( e((;a/Po wilast_v,t)-CalPow(next_v,t))’ Temp >
random(0,1))
last_v = next_v,
Step 2-4) Temp = CF * Temp;
}

Step 3) output best v, £, .., Iy

[(Fig. 2] Procedure PowMin_Alloc
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Procedure Greey_Alloc
Input Parameters: AV, GS, ¢

Step 1)
for each 7 € GS {
undo the server allocation of group g; in
AV}
for j =1 to N {

get the number ¢ of the groups that are

still allocated to s;in AV,
W;=cx* U, }
Step 2)
for idx =1 to IGS {
Step 2-1) let 7 be the idx-th element of
GS;
Step 2-2)

increasing order of %ttf"'”’“”W’)(lj(t)+ ).

sort all the servers in an

let 0s = <So1) Sotz, .., Seornv)> be the sorted list
of the servers.

Step 2-3) find the smallest number j such
that C3 and C4 of Fig 1 are satisfied after
allocating group g; to Sygn

Step 2-4) set AVipyp = 1, set AVix = 0
for each k. 1<k<o(j), o(j)* 1<k<N,

Step 2-5) increment W; by U,

}

Step 3) output the final AV,

[Fig. 3] Procedure Greedy_Alloc

[Fig. 3191 Greey Alloc ZZA Aol M= FE}o]
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Procedure Powl dMin_Alloc

Input Parameters: L, ¢

Step 1) obtain a client-server allocation av
by using PowMin_Alloc first;
Step 2) improve av in terms of LD by
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using an SA-based algorithm;
Step 3) Output the final av;

[Fig. 4] Procedure PowldMin_Alloc
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