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ABSTRACT

This paper proposes a newly designed Fault-Tolerant Dynamic Irregular MIN named as
New Irregular Augmented Shuffle Exchange Network (NIASN) and compares the multiple
paths from different sources to destinations of the proposed MIN with existing ASEN-2.The

various performance parameters have been evaluated.
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Structural Characteristics of NIASN

The proposed MIN is an altered IASN Sadawarti et al. (2007) with less number of SEs in the
intermediate stages and with changed connection patterns. The Network of size N*N has N
sources and N destinations. The proposed MIN consists of k-1 stages (k=log, N).The network
Comprises of two identical groups [4]of switching elements (SEs), named as G° and G*.There
are N/2 sources and N/2 destinations in each group. Both the groups are connected to the N
inputs and N outputs. The inputs are connected through N multiplexers of 4:1 size, and the
outputs are connected through the same number of demultiplexers of 1:2 size. The
multiplexers and demultiplexers have been numbered as 0, 1, ----, N/2. In this network the
switches are of size 2*2 in all the stages except the first stage where the switches are of size
3*3. The NIASN network of size N*N has (2*k) no. of switches of size 3*3 and [(2*k) +3]
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number of switches of size 2*2.Each source is connected to one switching element in each
group with the help of multiplexers. The multiplexers and demultiplexers have been given the
numbers as 0, 1, ---, N/2-1. The switches in the first stage have been assigned the numbers
from 0, 1, ---, N/2-1, connected to each other through links called as auxiliary links. The
auxiliary links are used when the SE in the next stage is busy or faulty. This makes the
network more Fault-Tolerant and reliable. The switches in the middle stage have been given
the number as N/2,-- N/2+2.Like wise the switches in the last stage are identified with the
numbers from N/2+3,----,N/2+10.
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Fig 1Design of NIASN of size 16 * 16
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Bandwidth Analysis

Active requests reached Gupta Rohit et al. (2006) from the source to destination have been
analyzed for the existing MIN ASEN-2. Table 1 compares the values of the parameters [2]

for 100% request generation, for 16 * 16 size of the compared networks.

Table 1 Comparative Bandwidth analysis of NIASN and ASEN-2

P req gen 0.1 0.3 05 0.7 0.9 1.0
B

A | NIASN| 2.8651 | 6.9918 | 9.6568 | 11.3971 | 12.5478 | 12.9704
N

D

W

|

o |ASEN-2| 0994 | 18122 | 25681 | 3876 | 47642 | 5.591
T

H

The values listed in Table 1 prove that the MIN NIASN has an improved Bandwidth as
compared to other network considered for comparison. It has also been observed that
proposed network has more Bandwidth per unit cost[1][3] as compared to ASEN-2.

Cost Analysis

The cost of similar type of existing network ASEN-2 has been calculated by considering the
hardware complexities[6] in the networks. Table 2 lists and compares the cost in units of the
proposed network with ASEN-2.

Table 2 Comparison of Cost in Units of varying size networks

Cost in units
NIASN ASEN-2
Size in logy(N)
4 212 240
6 1004 1176
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8 4748 4920

10 22028 24896

Conclusion

The proposed MIN NIASN has better bandwidth and is less costly at the same time as
compared to ASEN-2. The NIASN has better Bandwidth per unit cost.
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