2530 (user)

(internet service provider, ISP)

PDA
(Network Traffic)
(Congestion and Delay)

1990
TL (1.544 Mbps)
T3 (45 Mhbps) IGP (Interior Gateway Protocol)
Packet
.. 1990 Overlay Network
TCP/IP ATM (Asynchronous Transfer Mode)

ATM TCP/IP



Virtual-Circuit Switching (Delay)
TCP/IP Packet Switching

Overlay Network

Virtu-
al Circuit
TCP/IP
OSPF (Open Shortest Path First)
ATM Virtual Circuit ATM
OSPF
ATM Switch
.. 1997 IETF (Internet Engineering Task Force)
ATM
ATM Overhead
ATM 0C-48 Overhead
498 Mbps 0C-192 Overhead 1.99 Ghps
MPLS (Multi Protocol Label Switching)
MPLS Overhead virtual Circuit TCPIIP
ATM
Virtual Circuit Switching ATM Switch 2
TCP/IP Packet Switching 3
MPLS
Virtual Circuit streamline
Connectionless
MPLS (QoS : Quality of

Service) Streamline



Real-Time

QoS
Tunnel VPN ISP ' VPN
Virtual Circuit ISP Tunnel VPN
Connectionless
TCP/IP MPLS ATM Frame Relay
Overlay
(link) (node)
(failure) (routing strategy)

(core network)
(backbone)

(load sharing)

(network reliability)
(stochastic network) [1]

(connectivity) [2], [3]

(capacity) [4], [5], [6]



[7] Michael G. H. Bell

(steady state)

2
(normal state) (fail state)
2 (cost) , (delay)

(network tester
network failer)

(The mixed strategy Nash equilibrium) [8], [9]

(optimal)

MSA (Method of Successive Average)
( teady
state)
MPLS [10]
2 (physical layer)
(logical layer)
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(Multi 0-D pair)

(Optimal Dynamic Routing)

MPLS (Multi Protocol Label Switching)

MATLAB
2

MPLS

(multiple 0-D pair )
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work)

MPLS

(Overlay Net-
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