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Improving Efficiency of Network Bandwidth Estimation
Using Topology Information

SHO NAGANUMA,t KEI TAKAHASHI,* HIDEO SAITO,!
TAKESHI SHIBATA," KENJIRO TAURAt and TAKASHI CHIKAYAMA?

Data transfer is a bottleneck to excute data intensive applications in distributed environ-
ments. The bandwidth of each link there varies from place to place, however, it is necessary
to perform the data transfer efficiently and systematically. To do this, the Bandwidth Map
is required, which is information of the network topology combined with the values of band-
width. Some existing methods to measure bandwidth take a long time to be accomplished,
and what is more, we cannot know details such as the Bandwidth Map. In this paper, we pro-
pose an efficient and accurate method of measuring and building the Bandwidth Map taking

a network topology into account.
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Fig.1 A Bandwidth Map
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Fig.2 A Bandwidth Matrix
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Table 1 Bandwidth Map of Elemental Set

T Yy z
case 1 a a a
case2 | a a b
case3 | a b b
case4 | a b ¢

£ 2 Hr—RTHFENB Y NEHEE
Table 2 Expected Values of Bandwidth for each Case

A-B A-C B-C A-BC B-AC C-AB
case 1 a a a a a a
case 2| a a a a a min(2a, b)
case 3| a a b a b b
case 4| a a b a b min(a+b, c)
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Fig.7 A Real Network
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