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Abstract This paper proposes CAC method that is more efficient for RRM using game theory
combined with Multiple Attribute Decision Making(MADM). Because users request services with
different Quality of Service(QoS), the network preference values to alternative networks for each service
are calculated by MADM methods such as Grey Relational Analysis(GRA), Simple Additive
Weighting(SAW) and Technique for Order Preference by Similarity to Ideal Solution(TOPSIS).
According to a utility function representing preference value, non—cooperative game is played, and then
network provider select the requested service that provide maximum payoff. The appropriate service
is selected through Nash Equilibrium that is the solution of game and the game is played repeated.
We analyze two overlaid networks among four Wireless LAN(WLAN) systems with different properties.
Simulation results show that proposed MADM techniques have same outcomes for every game round.
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Table 1 AHP matrix for streaming class

Streaming | Cost BW | Delay | PER | Jitter
Cost 1 1 3 7 1
BW 1 1 3 7 1
Delay 1/3 1/3 1 3 1/3
PER 1/7 1/7 1/3 1 1/7
Jitter 1 1 3 7 1

Table 2 The weights for each classes

Class| BW Delay | Jitter PER Cost
CO | 0.0435 | 0.3043 | 0.3043 | 0.0435 | 0.3043
ST | 0.2877 | 0.0959 | 0.2877 | 0.0411 | 0.2877
IN | 0.1117 | 0.1117 | 0.0336 | 0.4871 | 0.2559
BA | 0.1375 | 0.0393 | 0.0393 | 0.5137 | 0.2703

Table 3 Attribute values for access networks

BW | Delay | Jitter PER Cost

(Mbps) | (ms) | (ms) (price)
WLAN 1 5 100 11 0.008 0.1
WLAN 2 7 120 14 0.009 0.2
WLAN 3 9 140 17 0.0008 0.3
WLAN 4| 11 160 20 0.0009 0.4

Table 29} Table 35
2 TOPSIS WHES NEZ
Table 49 YEF AT}

o] §3to], GRA, SAW
AdE Az

Table 4 NE values for game

CO ST IN BA

Required Data
Rate(bps)
WLAN 1
WLAN 2
WLAN 3
WLAN 4
WLAN 1
SA | WLAN 2
W | WLAN 3
WLAN 4
WLAN 1
TOP | WLAN 2
SIS | WLAN 3
WLAN 4

Service
Requests

614K 5M 1M 1M

0.9245
0.7263
0.6161
0.5226
0.9370
0.6764
0.5948
0.5158
0.8686
0.6444
0.3556
0.1419

R, R,

0.7554
0.6865
0.6479
0.5982
0.8062
0.6366
0.6270
0.6143
0.6262
0.5651

0.6496
0.5899
0.7665
0.7107
0.5007
0.3618
0.7653
0.6969
0.3364
0.2232
0.4349 | 0.7768 | 0.7784
0.3754 | 0.6970 | 0.7001

RS ’ R6 R2 RS

0.6295
0.5808
0.7822
0.7379
0.4628
0.3319
0.7698
0.7079
0.3331
0.2216

GRC

Table 49+ ZF MADM 7| &< NE A<}
A, 4 e AuzE 35 96 28

AsE, 5 8755 AFERequires Data
Rate)? 83 ¥ = AMHIZ(R)E 7 FEAstL

lth. VoIP, Video, Web Browsing(W.B.)3}
FTPE 7 Aul&= FY 29 dxddd $&AH
22 7Hgstd e, 72t @A H = AulAe @A

st AMul2= AlEAfel] ofef MeEl"E 4 vhn
78t Yr. &, R, Conversational class®l] &
st 614kbps®] HEES Q3= VolP $8& A
HAS @sta gloem® $gls o]z ofx
AE] 2 Algate] ofs) dElE A& AA S

2 EwolAe oy FHe EA4S f8 49
YELNAE AASFAAT, AlEH|ALE ol F

_6_



Journal of the Korea Industrial Information Systems Research Vol. 20 No.4, Aug. 2015 :1-9

A838t7] fleiA, WLAN1#
WLAN2, & WLANLI:WLAN2 3 WLANI:
WLAN3, WLAN1I:-WLAN4 5 % 67}4] 7%
g vsA Y. SAWSF TOPSISE o] &3k W
He v7tA = Fasidn. dF 50 SAW#H
£ 7FAa WLAN29 WLAN4S] AldE& 3
3F7] Y3 do]E]7} Table 59 FEA|E o] glom
o] A& Table 49] dF-olt}. o] HolHE 71#|
Fhst= AYe 7 = (round)oll A A B~
AFAEL A (f)or HFE AMsta A 1
TE ATt Au2E ddsy. os gs
oM oln MulE AujAE AAEW, 87
AU 27F B oA wj7zbA] AlQlo] REEA
o % FHTt olxl FAHA, vteF sAdg H
Zb= A 2~7F Ao A B 2 A E A}
5 A ®(chronological priority)

_]
& Zoln9l

rr

Table 5 SAW values for a game

CO ST IN BA

Required DataRate | 614K 5M 1M 1M
SAW for WLAN2 | 0.6764 | 0.6366 | 0.3618 | 0.3319
SAW for WLAN4 | 0.5158 | 0.6143 | 0.6969 | 0.7079

Requested Service |2, | R, Ry| R, R

Fig. 32 WLAN2 : WLAN4 Al9e A WA

+= ZIE Holu Utk HEES ARt 2
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