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Abstract 

Computer networks such as the Internet have developed significantly, and today, a 

multitude of users across the globe are connected to the core-network with 

high-speed access technologies. However, traffic control in the core-network remains 

inefficient. Traffic congestion occurs under the best-effort policy, involving random 

delay or loss, and consequently degrades communication quality. Traffic Engi- 

neering (TE) is regarded as a promising technology to solve this problem and 

engineer a robust network. There are still some issues on the scalability of network 

control when applying TE to the Internet. This dissertation will deal with some of 

these challenges and aims to contribute to the next generation network with TE. 

Chapter 1 describes the characteristics and inherent problems of the Internet then 

identifies the necessity of TE. Chapter 2 analyzes current technologies and related 

works and defines the position of our research. Chapter 3 focuses on scalability of 

route optimization on IP network. This optimization involves huge computation 

when the network is large. To speed up the computation with multi-core processor 

effectively, our proposal removes the bottleneck caused by data dependency in 

parallel processing. This will speed up the computation time over the conventional 

parallelization scheme. Chapter 4 deals with the scalability issue on the network 

control with Generalized Multi-Protocol Label Switching (GMPLS), a promising tech- 

nology for the next generation network. GMPLS can setup a connection for TE with 

multiple metrics such as transmission delay and/or energy consumption. However, 

supporting diverse metrics involves a mass of update message exchanges over the 

network that induces network failure. In our proposal, rather than using this 

message exchange, we will consider deploying signaling messages which calculate 

total distances during connection setup along with flooding strategy. This will keep 

the number of update messages constant regardless of update frequency. Chapter 5 

focuses on another scalability issue related to lower-layer technologies. Wide-Area- 

Ethernet (WAE) is a promising network but imposes constraints with limited con- 

nection ID space which in turn causes frequent ID collisions. We introduce a con- 

cept of ID swap at the domain border and verify this function with prototype 

network. Chapter 6 deals with Point-to-Multipoint (P2MP) connection on the WAE. 

We demonstrate P2MP signaling of WAE with experimental network based on two 

signaling models. Finally, this dissertation concludes with a summary in Chapter 7. 


