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Topology design and capacity planning of wide-area
network based on delay constraint

XU Xiaoqing, TANG Hong, RUAN Ke, WU Juan, LIU Xiaojun
Research Institute of China Telecom Co., Ltd., Guangzhou 510630, China

Abstract: In order to optimize network performance and reduce construction cost, the topology design and dimen-
sioning problems in wide-area network planning were investigated based on delay constraint with the use of linear
programming (LP) and heuristic greedy-drop algorithm. Firstly, demands’ weights were considered and LP was ex-
ploited with given paths to solve the capacity expansion problems of minimum delay and minimum delay with mini-
mum cost. Secondly, greedy-drop algorithm was applied and candidate edges were removed from full mesh topology
according to the global normalized delay increments. Thus, new added edges to satisfy the delay constraint were de-
termined. Moreover, the combination of LP and greedy-drop algorithm was proposed to determine new added edges
and capacity expansion of the delay-constraint scenario with minimum cost. The results turn out that the proposed
algorithms are effective to solve the problems of topology design and capacity planning in wide-area network plan-
ning targeting delay optimization.
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