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ABSTRACT

Symmetric rearrangeable networks (SRN) (Chakrabarty, Collier, & Mukhopadhyay, 2009) make efficient
use of hardware, but they have the disadvantage of momentarily disrupting the existing communications

during reconfiguration. Path continuity is a major issue in some application of rearrangeable networks.
Using repackable networks (Yanga, Su, & Pin, 2008) is a solution to the path continuity problem in SRN.
These networks provide functionality comparable to that of strict sense no blocking networks (SNB) but
with minimum increase in the hardware than SRN. This paper proposes an efficient implementation of
multistage symmetric repackable networks requiring optimum hardware cost than the method proposed
in the literature. Cost optimization is achieved through the use of minimum number of bypass link(s).
Investigated method works for networks built with more than three switching stages and shows promise

of scalability.

INTRODUCTION

Repackable networks allow the path continuity
even though it’s built on top of rearrangeable
network. Basic structure of these networks contain
bypass links, which route requests where paths

DOI: 10.4018/978-1-4666-2065-0.ch016

need to be rearranged of those requests, one at a
time or all together through those bypass links for
continuation of the ongoing communication. After
thenecessary rearrangements, requests through the
bypass links are put back into their new rearranged
routes hence the term repackable used for these
networks. Addition of bypass links increases the
hardware cost than a similar size rearrangeable
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network but this provides a performance close to
SNB networks (Busi & Pattavina, 1998). Today’s
high performance communication systems require
fast switching so that requested connecting paths
can be established quickly. In optical networks,
these switches typically require multistage imple-
mentation for capacities larger than 16x16. The
choice between blocking networks (Wu & Feng,
1980; Lawrie, 1975; Feng, 1974) and rearrange-
able (Hwang, Lin, & Lioubimov, 2006; Yeh &
Feng, 1992) or strict sense nonblocking (Busi
& Pattavina, 1998) networks involve a tradeoff
between the complexity of rearrangeable routing
and the cost of strict nonblocking networks. In a
blocked state, rearranging the connections is the
basic operation principle of a rearrangeable net-
work. These rearrangements disrupt the existing
communication through the candidate links. But it
is possible to imply some efficient method to make
rearrangeable network much more efficient, such
asmodifying the rearrangement process inablock-
ing state and make rearrangeable networks more
effective in high performance communications.
Use of repkable method can allow modification
in the rearrangement process of the rearrangeable
networks. We used most popular rearrangeable
network to design our proposed repack method,
which is Benes$ network. Benes network is an N
input-output network build with 2x2 switching
elements (SEs) (Benes, 1965).

RELATED WORK

Most proposals for repackable networks are based
on 3-stage Clos networks. Ackroyed (1979) first
introduced the concept of repacking for 3-stage
networks. He proposed using one of the middle
stage subnetworks for routing all the requests.
This is generally termed as packing. If this pack-
ing technique results in blocking, the other sub-
network is used to route the blocked request. At
alater time, thatrequest is rerouted via the packed
subnetwork. Jajszczyk and Jekel (1993) provided

the basic condition for a 3-stage Clos network to
be repackable. If n and m being the input and
output for the each input (output) stage switching
elements and » being the number of switching
elements in the input (output) stage} respec-
tively then repackable condition is,

m > 2n — [n / (7’ — 1)] Jajszczyk and Jekel

(1993) explained that using arepackable network,
itis always possible to establish connecting paths
between an input and output. His proposed
method routes requests from the less used sub-
network to the most used one before the arrival
of a new request.

Schehrer (1999, 2000, 2001, 2007) proposed
two method of reswitching in a repackable net-
work (1) sequential (2) simultaneous. The term
reswitching is different than rearrangement, as it
means putting requests through the bypass network
or paths, and put back to rearrangeable network
once paths have been rearranged and making
the bypass network or paths free for future use.
In sequential reswitching paths need to be rear-
ranged are selected sequentially and put through
the bypass paths. Once the paths are rearranged
in the rearrangeable network they are put back
to their new routes and then new set of paths are
selected for the reswitching. On the other hand,
simultaneous reswitching selects the smallest
number of paths needs to be rearranged and then
put them to the bypass links or network. Once the
pathsarerearranged in the rearrangeable network,
they are put back to their new routes together.

OUR CONTRIBUTION

As mentioned earlier that most of the repackable
works pro-posed in the literature are mainly for
3-stage Clos networks. In this paper we propose
repacking method for the Bene§ networks which
is a very popular symmetric rearrangeable net-
work. In this paper we proposed method that
utilizes the basic method of using bypass network

247



11 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/cost-efficient-implementation-multistage-
symmetric/69039

Related Content

Resource Management in Real Time Distributed System with Security Constraints: A Review
Sarsij Tripathi, Rama Shankar Yadav, Ranvijayand Rajib L. Jana (2011). International Journal of
Distributed Systems and Technologies (pp. 38-58).
www.irma-international.org/article/resource-management-real-time-distributed/53851

Fuzzy Allocation of Fine-Grained Compute Resources for Grid Data Streaming Applications
Wen Zhang, Junwei Cao, Yisheng Zhong, Lianchen Liuand Cheng Wu (2012). Evolving Developments in
Grid and Cloud Computing: Advancing Research (pp. 283-294).
www.irma-international.org/chapter/fuzzy-allocation-fine-grained-compute/61998

Mining Environmental Data in the ADMIRE Project Using New Advanced Methods and Tools
Ondrej Habala, Martin Seleng, Viet Tran, Branislav Simoand Ladislav Hluchy (2010). International Journal
of Distributed Systems and Technologies (pp. 1-13).
www.irma-international.org/article/mining-environmental-data-admire-project/47423

Analyzing the Robustness of HPC Applications Using a Fine-Grained Soft Error Fault Injection
Tool

Qiang Guan, Nathan DeBardeleben, Sean Blanchard, Song Fu, Claude H. Davis IVand William M. Jones
(2016). Innovative Research and Applications in Next-Generation High Performance Computing (pp. 277-
305).
www.irma-international.org/chapter/analyzing-the-robustness-of-hpc-applications-using-a-fine-grained-soft-error-fault-
injection-tool/159049

High Performance Temperature Detection System for Industrial Automation

Uei-Ren Chen, Chia-Yen Weiand Meng-Fen Ho (2015). International Journal of Grid and High Performance
Computing (pp. 54-64).
www.irma-international.org/article/high-performance-temperature-detection-system-for-industrial-automation/141300



http://www.igi-global.com/chapter/cost-efficient-implementation-multistage-symmetric/69039
http://www.igi-global.com/chapter/cost-efficient-implementation-multistage-symmetric/69039
http://www.irma-international.org/article/resource-management-real-time-distributed/53851
http://www.irma-international.org/chapter/fuzzy-allocation-fine-grained-compute/61998
http://www.irma-international.org/article/mining-environmental-data-admire-project/47423
http://www.irma-international.org/chapter/analyzing-the-robustness-of-hpc-applications-using-a-fine-grained-soft-error-fault-injection-tool/159049
http://www.irma-international.org/chapter/analyzing-the-robustness-of-hpc-applications-using-a-fine-grained-soft-error-fault-injection-tool/159049
http://www.irma-international.org/article/high-performance-temperature-detection-system-for-industrial-automation/141300

