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Reducing the Size of Routing Tables for Large-scale Network Simulation

AKIHITO HIROMORI,* HIROZUMI YAMAGUCHI,tt
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and KENICHI TANIGUCHIt

In simulating large-scale networks, due to the limitation of available resources on computers,
the size of the networks and the scale of simulation scenarios are often restricted. Especially,
routing tables, which indicate the directions to forward packets, are considered to consume
memory space. A general routing table requires O(N?) space where N is the number of nodes.
An algorithmic routing recently proposed by Heung et al. only requires O(N) space for rep-
resenting routing tables, however this can be applied in the case that all the routes between
two nodes are contained in a fixed spanning tree (i.e. very limited routing is allowed). In this
paper, we propose a new method to reduce a capacity of routing tables which is applicable to
any routing table. In our method, a (near-optimal) algorithmic routing based table is used
to represent a part of the given routing table. Our experimental results have shown that our
method could reduce about 90% of the routing table size compared with a general routing
table in hierarchical networks.
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ooooo oooog gooooo
1 2 2
1 3 2
1 4 5
1 n 2
2 1 1
n n—1 n—1

00000000 0000000000000000
ooooooo

000000000000 00000000DO0
0000000000000 0O000000D0O000
000000000000 0000000®~000
000000 100000000000000%00
200000000000000000000000
00 100000000000000000000
000000000000000000000000
0000000000000 0000000 O(logN)
000000000000000000000000
0O O(N)DODOOODOOOO0O0O 5000000
0000000000000 D00O000000000
000000000000000000000000
00D0000000000000000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
ooO

0000000000 0000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0000000000000000000 1Mo0
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 O0D000D00O00000
000000000000000000000000
000000000000000000000000
000000000000000000000000



1136 goooooooo

convert

L J

01 J0000OOo000oooDoooOoooooooooo
Fig.1 Concept of proposed method.
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Fig.2 Example spanning tree.

next_hop( A4, B )
begin

while ( B> 0)

B_parent = %

if ( B_parent == A)

return B

end

B = B_parent

end

return %

end

03 000000000000 b00000000o0o0ooooa
Fig.3 Algorithm for deciding neighbor node in
algorithmic routing approach.
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<2,5>:next(2,5)=7

t = te where e € I is a given edge
while ( the number of edges in t # N — 1)

foreach e in TE(t)

compute URE(t, e)

end

find e where [URE(t, €)| is minimum

let ¢ be a new tree ¢’ where e is added to ¢
end

04 0DOO0O0OOOOOODO

Fig.4 Spanning-tree constraction algorithm.
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<6,3>: next( 6,3)=5
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Fig. 5 Example uncoverable entry.
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Fig.6 Percentage of the entries covered by spanning-trees
in hierarchical topologies.
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Table 3 Experimental results in proposed method and original method.
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