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Abstract The transmission of data is done through routers

The current technology allows the integration on a single chip of
complex systems "SoC" which are composed of pre-designed
blocks "IPs" that can be interconnected by a network on chip
"NoCs. Generally, the IPs are validated by various techniques
"simulation, test, formal verification" and the main problem
remains the validation of communications infrastructure in order
to compare the performance - latency, throughput, power
consumption, area occupied.

Based on the work done in [1] that focuses on the formal
verification of networks on chip using an automatic proof tool,
this article presents a draft introduction to behavioral modeling
and simulation of a communication network on chip.

Keywords: communication network on chip, Multiprocessing,
on-chip, N-dsp, N-core system.

1. Introduction

This article provides an introduction to modeling and
behavioural simulation of a communication network on
chip "NoC - Network on Chip" [3].

The rapidly changing and increasingly complex systems
on a chip "SoC - System on Chip" to SoC multi-processor
"MPSoC - Multiprocessors SoC" interconnection
communication modules or cores constituting these
systems has undergoes a topological and structural change.

The latter meets the constraints of performance and cost
related to the complexity and the increasing modules or
interconnected cores. Currently this trend is moving
towards the integration of on-chip communication network,
implementing the transmission of packet data to the
interconnected network nodes and corresponding to the
"processor modules, memory controllers, connected
devices,... "
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constituting the network and implementing rules switching

and routing packets across the network [2].
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Fig. 1 Evolution in the interconnected SoC

2. Description environment of a NoC

2.1 Description NoC

Regarding technology, the term most commonly used is
that of network-on-chip " NoC abbreviated as" derived
from system-on-chip "SoC". While applications such as
network on silicon or on chip network are rarely used.

Research on network-on-chip integrates various fields of
development.
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Fig. 2 NoC: from research to industrial use (By [7]).

Currently, all aspects of NoC have not yet been addressed
and there is no industrial solution with a level of maturity
comparable to the bus. NoCs are still at the research Fig.2.
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One of the major advantages of on-chip networks is to

provide a reliable and efficient interconnection structure to |
rapidly develop new routes from reusable building blocks,
previously developed and validated, which provide a General Application Network on Chip
system for exchanging data between different processing
resources: processors, memory, DSP "Digital Signal

Processor" or cores...

1. Network "nodes,
links."

2. Communication
Protocol.

3. Network-interfag
architecture.

2.2 Topology network interconnection

There are a wide variety of network topologies [3],
whether direct or indirect, regular or irregular. Obviously,
the list of topologies that follows is not exhaustive but

represents those most often used in NoCs.
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Fig. 3 Topologies often used in Nocs: (a) crosshar (b) Buttery (c)Clos
(d)Benes (e) ring () chordal ring (g) torus (h) folded torus (i)
2D mesh (j) fat tree. [3]

Network interfaces and routers can be configured to
optimize communication paths of data flows exchanged Results |
through the NoC. There are several examples of network-
%]t-r?hlp:l STNoc , SPIN , Xpipes , Hermes, FAUST v’ Performance Evaluation of a NoC in a specific
erea application context.

v/ Summary results on the architecture of MPSoC

3. Diagram of Research /
network interface.

This part of research is the study and modeling of a
network on chip. architecture in the context of the
implementation.

v Performance evaluation of the control architecture
of N-DSP, board radar detection.

MODELING THE NOC, It models the behaviour of the
communication network of independent processing units

that will use this network. Several approaches are possible:
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3.1 Use modeling environment high-level

The goal is to quickly develop a working model without
the level of detail required for a physical implementation.
These environments provide a set of primitives to build a
system and simulate it. Include work done with Ptolemy
[10] as SSMKO1[12] and ZhMa02[13] or SDL [11]
"specification and description language" for [6] and [5].
Overall, these environments are less used because they are
not known in the middle of the design.

Most designs are planned and written in VHDL designed
to be implemented directly on a chip usually a CPLD or
FPGA.

3.2 Use a tool for modeling network

A solution to simulate a network on chip architecture is
to take standard tools. Several network simulators are
available and can be adapted to the problems of NoC. E.g.
ModelSim [8], OPNET [9].

3.3 Develop a specific model

The approach most often chosen to simulate the operation
of a network on chip is to develop a specific model of the
architecture is designed from description languages or
programming standards in order to have a model specific
cycle or even the bit level to create an interconnection
network onboard FPGA interconnects N-DSP of N-core in
a MPSoC platform.

4. Evaluating the performance of NoC

4.1 General methodology

We distinguish  four distinct phases: modeling
(representing the behaviour of the system), programming,
testing and interpretation of results (with shares).
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Fig. 4 Methodology adapted

- (a) Conceptual Model: The model is only an approximation of the
system; it is conditioned by the objective of the study.
(b) Experimentation: This build theories or assumptions that take
into account the observed behaviour.

4.2 Implementation and performance analysis

CASE STUDY: achieve an interconnection network
between four DSP chips Tms320c6474 three cores each
and as much memory [4] different testing capabilities
offered by this device to make. The platform has a CPLD
future location of a NOC. [4bis]

At the beginning the study is to carry forward two DSP
cores of two different but on the same map simulation, the
result is a transfer pack data 256 bytes, via "The C6474
Evaluation Module" software.

5. Conclusions

This study modeling, simulation and communication
network on chip architecture assessment to raise the
fundamental role on the performance of interconnected
systems expected in a MPSoC platform in its design.

The object is on the one hand the development and design
of microelectronic interconnects, constituting the key
performance of a multiprocessor platform, secondly, to
show the value of using modeling tools allowing the
simulation in order to test and validate an environmental
architecture in its operating environment.

Indeed, the development of systems that are becoming
more complex with the integration of both hardware and
software parts, the technical co design.

The idea to connect and communicate several processor
cores in a chip, which is a cross-disciplinary work
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"Networks, Nanotechnology, Embedded Systems and
Digital Communications " is:

e A reliable solution for modeling on-chip
communication networks.

e A prototyping methodology based reconfigurable
circuits (ie FPGA / CPLD) for rapid validation of
systems design.

e Build on the results across multiple applications.

References

[1] Behavioral modeling and C-VHDL co-simulation of
Network on Chip on FPGA for Education C. Killian, C.
Tanougast, M. Monteiro, C. Diou, A. Dandache LICM,
University Paul Verlaine of Metz Metz, France . May 17-
19, 2010, Karlsruhe, Germany

[2] THESE Amr HELMY le 30  April
2010 “Implementation techniques for the automatic
demonstration Formal verification of NoCs page 6

[3] G. De Micheli et L. Benini, « Networks on Chips,
Technology and tools », Morgan Kaufmann publishers,
2006.

[4] N.sefrioui, M.Eleuldj Studies multiprocessor platforms
at base DSP/Tms320c6474, Communication intercores,
JDSIR 2010 Mohammadia School of Engineers.

[4bis] N.sefrioui, M.Eleuldj Communication intercores
with network on chip Implemented FPGA device. JDSIR
'2012 Mohammadia School of Engineers.

[5] D. Andreasson et S. Kumar — « On improving best-
effort  throughput by  better  utilization  of
guaranteed  throughput channels in an on-chip
communication system » proc 22nd IEEE norchip conf
nov 2004, P 265-268

[6] R. Holsmark, M. Hogberg et S. Kumar — « Modeling
and evaluation of a network on chip architecture using sdl
», Proc. 11th SDL Forum, July 2003

[7] International Technology
Semiconductors.2005Edition.
http://www.itrs.net/Common/20051TRS/Home2005.htm

Roadmap for

[8] High Performance and Capacity Mixed HDL
Simulation — ModelSim http://model.com/

Copyright (c) 2013 International Journal of Computer Science Issues. All Rights Reserved.

[9] OPNET Network Performance Management solutions
OPNET http://www.opnet.com/

[10] The Ptolemy project studies modeling, simulation,
and design of concurrent, real-time, embedded systems.
http://ptolemy.eecs.berkeley.edu/

[11] The SDL Forum Society http://www.sdl-forum.org/

[12] M. Sgroi, M. Sheets, A. Mihal, K. Keutzer, S. Malik,
J. Rabaey et A. Sangiovanni-Vincentelli «
Addressing the system-on-a-chip interconnect woes
through communication based design »

[13] X. zhu et S. Malik — « A hierarchical modeling
framework for on-chip communication
architectures »

First Author. Engineer on Ministry of Higher Education.
Received the DESA 1.T.M in computer science, Telecom
and Multimedia from University Mohammed V Agdal ,
EMI RABAT Morocco. He is currently a researcher on
Mohammadia School of Engineers, EMI Rabat Morocco.
Her research focuses on interconnection networks on chip
and parallel computer architectures, design methodologies
for nanoscale systems on-chip, with a special interest on
network-on-chip communication architectures.

Second Author. Administrator on MEN. Received the
DESA in computer science from University Mohammed V
Agdal, EMI RABAT Morocco. He is currently a
researcher on Mohammadia School of Engineers, EMI
Rabat Morocco. His research interests are in the fields of
embedded systems and electronic design automation. In
particular, her research focuses on the co design, SW / HW.

Third Author. PES received the D.E.S in computer
science from the University Paris XI FRENCH in
1985.She is currently Professor of Mohammadia School of
Engineers, EMI RABAT Morocco. Her research interests
include communication architectures.

Fourth Author. Director ENSAO received the Ph.D.
degree in computer science from the University Montreal
CANADA in 1989. He is currently Professor and Director
of National School of Applied Sciences - Oujda, Morocco.
His current research focuses on the development of design
methodologies and software tools for the design of
systems on chip, the on chip communication.

1JCSI
www.lJCSl.org


http://www.itrs.net/Common/2005ITRS/Home2005.htm
http://model.com/
http://www.opnet.com/
http://ptolemy.eecs.berkeley.edu/
http://www.sdl-forum.org/Society/AboutUs.htm
http://www.sdl-forum.org/



