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In this project, we focused on the problem analysis and optimization in Next Generation
Network (NGN) by using Evolutionary Algorithms (EAs). We proposed a network modeling
technique for the problem modeling in NGA. (1) Based on the structure characteristics
analysis of the network model, we proposed several kinds of hybrid EA approaches with
combined Fuzzy Logic Control (FLC) etc. (2) We proposed effective EAs for solving the
capacitated minimum spanning tree problem in dynamic environment. The purpose is to
improve Quality of Service (QoS) and provide network reliability of Next Generation
Network (NGN) with considering the network provisioning capability and dynamic
environment. (3) We developed a Service-oriented Evolutionary Computation Architecture
(SOoECA), it defines a standard of Evolutionary Computations (ECs), and provides a
software tool for the optimization problems in NGN.

1,300,000 0 1,300,000
900,000 270,000 1,170,000
800,000 240,000 1,040,000

3,000,000 510,000 3,510,000




(NGN):
EA
IP
IP QoS EA
IP
IP
IP NGN
NGN : 2000
EA
° :
2008 1P NGN
. 2012 3
IP ( )
. : 2010
IP " (
. KDDI: 2008 IP )
NTT : 2008 "
IP 2010
IP
[ ]
. QoS (Quality of
Service)
]
NGN : NGN
QoS NGN
(Problem Solving Process)
1P
1P
NGN NGN EA NGN
NGN
1)
)
@)
NGN
(Evolutionary
Algorithm)
1:
EA




(Artificial Immune System)
Ant Colony optimization

3 NGN

o QoS (Quality of
Service)

(Connection Admission Control, CAC)

19 NGN
NGN
20 NGN

1
(Problem Formulation Process)

NGN
(1)

O]

(3) TCO(Total Cost of

Ownership)
2
(Problem Formulation Process)
NGN
Web
GA
21 NGN
Web 2001
2004 IT
Web
GA
@)
@)
®)
@)
)
GA
®)
(Decoupling)
10

[1] Lin Lin and M. Gen, “Auto-tuning strategy
for evolutionary algorithms: balancing
between exploration and exploitation”, Soft
Computing, vol.13, no.2, pp. 157-168, 2009.
(Impact Factor: 0.516)

[2] Lin Lin and M. Gen, “Node-based genetic
algorithm for communication spanning tree
problem”,  IEICE  Transactions  on



(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[1]

(2]

Communications, vol.E89-B, no.4,
pp.1091-1098, 2006. (Impact Factor: 0.29)
Lin Lin and M. Gen, “Priority-based genetic
algorithm for shortest path routing problem
in OSPF”, Studies in Computational
Intelligence, vol. 187, pp. 91-103, 2009.

Lin Lin and M. Gen, “Multiobjective
genetic algorithm for bicriteria network
design problems”, Studies in Computational
Intelligence, vol. 187, pp. 141-161, 20009.
Lin Lin and M. Gen, “An effective
evolutionary approach for bicriteria shortest
path routing problems”, IEEJ Transactions
on Electronics, Information and Systems,
vol.128c, no.3, pp.416-423, 2008.

M. Yoo and Lin Lin, “A new solution
method for joint replenishment problem”,
International Journal of Manufacturing
Technology and Management, vol. 16, nos.
1/2, pp.166-175, 20009.

M. Gen, Lin Lin and J.B. Jo, “Evolutionary
network design by multiobjective hybrid
genetic algorithm”, Studies in
Computational Intelligence, vol. 187, pp.
105-121, 20009.

Y. Tsujimura, Lin Lin and M. Gen,
“Applications of Evolutionary Technology
to Information and Communication
Systems: State-of-the Art Survey”, IEEJ
Transactions on Electronics, Information
and Systems, vol.128c, no.3, pp.340-345,
2008 (in Japanese).

[26] M. Gen and Lin Lin, “Multi-objective
hybrid genetic algorithm for bicriteria
network design problem”, Complexity
International, vol.11, pp.73-83, 2005.

M. Gen, Lin Lin and R. Cheng, “Bicriteria

network  optimization problem using
priority-based genetic algorithm”, IEEJ
Transactions on Electronics, Information

and Systems, vol.124, no.10, pp.1972-1978,
October 2004,

13
Lin Lin, X. Hao and Mitsuo Gen,
“Communication network design with
network reliability and QoS improvement
by hybrid evolutionary  algorithm®,
Artificial Neural Networks In Engineering,
vol. 18, pp. 353-358, ASME Press,
November 2008.
Lin Lin, N.L. Xu and M. Gen, “Network
topology design by evolutionary algorithm
in mobile ad-hoc networks”, Proc. of the
38th International ~ Conference  on
Computers & Industrial Engineering, pp.
2789-2794, Beijing, October 2008.

(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

Lin Lin and M. Gen, “Genetic
representations  for  network  design
optimizations by evolutionary algorithm”,
Proc. of 7th Inter. Conf. on Information and
Management  Sciences, pp. 512-523,
Urumchi, August 2008.

Lin Lin and M. Gen, “An evolutionary
algorithm for improvement of QoS of next
generation network in dynamic
environment”, Artificial Neural Networks In
Engineering, vol. 17, pp.55-60, ASME
Press, pp.201-206, November 2007.

Lin Lin and M. Gen, “A bicriteria shortest
path routing problems by hybrid genetic
algorithm in communication networks”,
Proc. of IEEE Congress on Evolutionary
Computation, Singapore, July 2007.

Lin Lin and M. Gen, “An effective analysis
of multiobjective EAs for bicriteria
communication spanning tree problem”,
Artificial Neural Networks In Engineering,
vol. 16, pp.55-60, ASME Press, November
2006.

Lin Lin and M. Gen, "A self-control genetic
algorithm for reliable communication
network design”, Proc. of IEEE Congress

on Evolutionary Computation,
pp.2655-2662, Vancouver, Canada, July
2006.

Lin Lin, M. Sasaki and M. Gen, “Priority
based genetic algorithm for increasing
network performance with OSPF routing”,
Proc. of the 34th International Conference
on Computers & Industrial Engineering, pp
647-652, San Francisco, USA, November
2004.

Lin Lin, M. Gen, F. Altiparmak and R.
Cheng, “Multiobjective genetic algorithm
for network design problems using
priority-based encoding”, Proc. of the 33th
International Conference on Computers &
Industrial Engineering, Jeju, Korea, March
2004.

Lin Lin, M. Gen and R. Cheng,
“Priorty-based  genetic  algorithm  for
shortest path routing problem in OSPF”,
Proc. of 3rd Inter. Conf. on Information and
Management  Sciences, pp. 411-418,
Dunhuang, June 2004.

J, Song, Lin Lin and M. Gen, “A RTP
packet’s sequence problem on VoIP using
hybrid genetic algorithm”, Artificial Neural
Networks In Engineering, vol. 18, pp.
373-380, ASME Press, November 2008.

M. Gen and Lin Lin, "A new approach for
shortest path routing problem by random
key-based GA", Proc. of Genetic and



[13]

[1]

(2]
[3]

[4]

Evolutionary  Computation  Conference,
pp.1411-1412, Seattle, USA, July 2006.

M. Gen and Lin Lin, “A weighted
sum-based genetic algorithm for bicriteria
network design problem”, Proc. of 3rd Inter.
Conf. on Information and Management
Sciences, pp. 419-425, Dunhuang, June
2004.

5
M. Gen, R. Cheng and Lin Lin, Network
Models and Optimization: Multiobjective
Genetic  Algorithm  Approach, Springer,
London, 710pp, August 2008.

GA 256pp 2008.2
Lin Lin (8th/9) et al., Handbook of
Evolutionary Technology: Computation and
Application, Kindaikagaku Sha, 2010.
M. Gen and Lin Lin, “Genetic Algorithms”,
B.W. Wah et al. eds., Encyclopedia of
Computer Science and Engineering, John

[5]

Wiley & Sons, 2008.

M. Gen and Lin Lin, “Evolutionary
Techniques for Automation”, Shimon Y. Nof
ed., Handbook of Automation, Springer,
2008.

http://www.evolsoft.org

€Y)

LIN LIN

90434331



