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A multipath QoS routing algor ithm based on Ant Net

ZHU Shangming, GAO Da-qi
(School of Infomation Science and Engineering, East ChinaUniversity of Science and Technology, Shanghai 200237, China)

Absdtract: Thispaper exanines amathematical model and data structure for amultipath QoS routing algorithm based
on the AnNet algoritm. The proposed algorithm selects nodeswith a nev rule considering both bandwidth and
tme-delay QoS constraints Then it tranders data packets using the mproved updating rule for nodal infomation
and randam ly chooses neighboring nodes o trandfer data packets according to probabilities in the routing table Per-
fomance analysis and smulation results show that the multipath QoS routing algorithm based on AnfNet converges
faster and ismore robust than other algoritms It can automatically adgpt © dynanic variations in netvork status
while taking into account QoS constraints and load balancing
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Table1l Variousparameters n smulations

Name and smbol V alues
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1 3 AntNet
Dijkstra
(probability density function, FDF) , )
AnfNet
1 , p
) N
, N=50 p=02 N=25p=02 2
) , AntlNet
, Dijk-
stra . N=50 p=02 ,Dijkstra
AnfNet 3 60
5 27, N =25 p=0Q 2 ,Dijkstra AntfNet
302 341
2 , N

) p )
N=25p=01 N=25p=02 2

0.30r —Dijkstra(N=50)

0.25} —+=Dijkstra(N=25)

- AntNet (N=50)

& 0.20 - AntNet(N=25)
£ 0.15

0.10,
0.05F

0234567809 10i1121314
Hops

1 AnNet N =50,p=02 N =25p=0Q2
Fig 1 FDF of the hopoount of AniNet algoritm paths

forN =50,p=0Q 2 andN =25,p=0Q 2

0.30 )
-+ Dijkstra(p=0.1)
0.25 —~Dijkstra(p=0.2)
0.20 — AntNet(p=0.1)
o - -
E 015 AntNet (p=0.2)

0.10
0.05
O1 234567 891011121314
Hops
2 AniNet N=25p=01 N=25p=02

Fig 2 FDF of the hopoount of AniNet algoritm paths
forN =25,p=0Q 1 andN =25,p=0Q 2

0.25
0.20

—+Dijkstra
—+AntNet(3=3)

0.15 _._AntNet(ﬁ:l)
A -=- AntNet(8=100)
~0.10

0.05

072 3456 7891011121314
Hops

3 AnNet B=13 100

Fig 3 FDF of the hopoount of AniNet algoritm paths
for =1, 3 and 100

( ),
( ), 2
( ) N =25 p=01 ,Dijksra
AnNet 353 371,
N =25 p=Q 2 ,Dijkstra AntNet
302 341
3 , N



. 354

B :

B ,AntNet

Dijkstra ,
N=25p=0Q 2

AntNet B =13 100

35338 371 359

, Dijkstra

, . AniNet
QoS
) QoS

[1]DORIGO M. Optimization leaming and natural algorithm
[D]. Vatican: Politecnico diM ilano, 1992

[2]DORIGO M, MAN [EZZ0 V, COLORNI A. The ant ys
tam: optimization by a colony of cooperating A gents[ J].
IEEE Transactionson Systans, Man, and Cybernetics Part
B, 1996, 26(1): 29-41

[3] CARO G, DORIGO M. AnNet distributed stignergetic
control for communications netvorks[ J]. Joumal of A rtifi-
cial Intelligence Research, 1998(9): 317-365

[4] DHLLON S S MIEGHEM P V. Perfomance analysis of
the AntNet algorithm[J]. Camputer Netvorks, 2007 (51) :
2104-2125

[5]BARAN B. mproved AntNet routing[J]. AQV SIGCOMM
Camputer Canmunication Reviewv, 2001,31(2): 42-48

[6]BARAN B, SOA R A new gpmach for AnNet routing

[C]// Proceedings of Ninth International Conference on

Caomputer Cammunications and Netvorks LasVegas NV,
USA, 2000

, . [J].

, 2005, 26(1): 6-1Q

WANGLIi, QJO Qian Rationality-based AntNet slf-adap-

tive routing[ J]. Joumal on Communications, 2005, 26
(1): 6-10

[J]. (
1537-1540
LU Yong, ZHAO Guangzhou, SJ Fanjun A daptive dynam-
ic routing algorithm based on AntNet algoritm[J]. Joumal
of Zhejiang University ( Engineering Science) , 2005, 39
(10) : 1537-154Q

), 2005, 39(10):

[J]. , 2006, 28(12): 15-18

LU Zhengding, L U Huiming Research of rationally adap-
tive routing based on ant colony algoritms[J]. Camputer
Engineering & Science, 2006, 28(12): 15-18

[10] ) 2 AnilNet QoS

[J]. , 2006, 27 (7): 1169-
1174
PAN Daru, YUAN Yanba mproved QoS routing algoritm
based on the AnNet[J]. MiniMico Systeans 2006, 27
(7): 1169-1174

1969 , '

, 1957 , ,

100 , I EI
ISTP 60



