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Abstract—One of the most challengeable issues in ESL

(Electronic System Level) design is the lack ofemeyal modeling
scheme for on chip communication architecture.thia paper some
of the mostly used methodologies for modeling aptesentation of
on chip communication are investigated. Our goastiglying the
existing methods to extract the requirements of enecal
representation scheme for communication architectynthesis. The
next step, will be introducing a modeling and repregation method
for being used in automatically synthesis proce$soo chip
communication architecture.

Il. OCCA (ON CHIP COMMUNICATION ARCHITECTURB
MODELING

In every design process, modeling the target systeips
the designer to represent some of the design p&sesnand
extract some other information consequently. Fangxe in
the design flow of an aero dynamic system, befonal f
manufacturing the engineers generate a model of shistem
and use that model in their experiments. The sareaasio
exists in SoC design flow. When the designer hasdde

about the system components and wants to design the

Keywords—Communication architecture, System on  Chipcommunication platform of the entire system, a finedel of

Communication Modeling and Representation

|. INTRODUCTION

HE increasing complexity of digital systems opemsvn
discussions and introduces new challenges in thés.a

the communication architecture would be very uséut as a
matter of fact, any model of a system is an abstrexdel and
carries only a subset of system specification. @loge, that
engineer must choose an appropriate modeling schased
on his modeling requirements. Several communication
architecture modeling methodologies are presenyedolw at

One of such issues is OCCA (On Chip Communicatiosystem level. In the following subsections the ntegories

Architecture)[2].

Because of some application requirements, mosthef t

current systems are built on a single chip. In ¢h&oCs
(System on Chips), establishing the required caoimes
between system components, is one of the majoguiesi
problems.

Several parameters related to implementation tdobgo
and design constraints influence the on chip conication
architecture. Having a proper tradeoff between dactors is
a big problem for the designers. In order to overeahis
problem, some modeling methodologies are introdutedse
methodologies lead the designers in their way obsing the
appropriate  communication architecture with the pgro
tradeoffs between design parameters.

The rest of this paper is organized as followstHa next
section a short introduction to on chip communaati
architecture modeling is presented. In sectioralBurvey of
some approaches in communication modeling is pteden
Then paper will be concluded with the conclusiont ga
section 5.
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are pointed out.

A.Model of Performance Exploration

In some methodologies of OCCA modeling, the goal is
exploring communication architecture performanced an
timing[3]. Several source of delay can manipulat€Ca
timing. For example wires length, arbitration meukm,
transfer modes and synchronization are some delarces in
any communication architecture. Every performanocedeh
must be able to consider such delays.

Some of these performance models are static mddlels[
static models, the performance of the systems ftisridined
analytically. Another class of performance modslslynamic
models in which the results are obtained dynamjidhliough
some simulation phases. There are also some hyiwitkls
that take advantages of both static and dynamicetaod

B.Model of Thermal and Power Estimation

With the technology scale down, power consumptiomag
the communication architecture becomes an essential
bottleneck for the designer. Therefore thermal gudver
estimation of communication architecture is gettingre
important. There are several methodologies predefbe
power and thermal modeling[5, 6]. The most impadr&spects
of such models are the bus wire power model and the
communication logic power model. Such models héip t
designer in estimating the power consumption aretnthl
specification of the designed architecture.
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lll. REPRESENTATIONMETHODS specify, visualize, modify, construct and docuntéetartifacts
of an object-oriented software-intensive systetdML is a
A.Petri Nets powerful modeling language but the lack of concuryeand
Petri nets[7] were introduced in 1962 as the restilbr. parallelism aspects of it, bound it in the modeliog
Carl Adams Petri PHD thesis. They are graphical argbncurrent systems. For overcoming this limitatmdl on the
mathematical tool which are suitable for modelimpaurrent other hand for taking advantages of its facility, several
and distributed systems. There is no representafiime and researches UML and actor oriented modeling are used
timing in the classic form of Petri nets, but théel generation together[9-11]. SAVY[12] is a design pattern whights a
of Petri nets such as CPN, TPN, DSPN and SPN iesludUML model of a system and converts it to a modeD&CI
some timing information. Petri nets are appropria@s for TLM.1.
modeling concurrency, sequentially  conflict  and C. CSP
synchronization issue in parallel systems. In retiemes, the
application of deterministic and stochastic PettdN(DSPNSs)
for modeling on-chip communication has been praeebe an
striking method to evaluate and explore differen
communication aspects[1, 8].
The graphical presentation of a Petri net is artiteagraph
which includes two types of nodes: Places and Twans.

CSP(Communicating Sequential Processes)[13] is a
classical approach for describing the communication
parallel systems. CSP is a mathematical notatiantwis used
in some tools and methods for modeling communioatio
concurrency. Any system model based on CSP is a
combination of independent processes. These prxess

The Places usually model resources or partial siétehe INterconnection is synchronized with Message pgssin
system where the transitions model state transitom communication events. CSP is used in the kernedewkral

synchronization. In this bipartite graph, arcs directed and ESL tools such as FDR and FOSSY[14]. _
always connect nodes of different types. One of the important application of CSP was its fore

Fig. 1[1] shows a Petri net model which demonstrates tfPecification and verification of elements of theMOS
communication scenario in a Avalon-NIOS exampleoider T9000 Transputer[lS], a complex superscalar. p!pdhn
to extract required information from a Petri netdebthree Processor designed to support large-scale multising.
different approach could be used: Mathematical yaiml CSP Wwas employed in verifying the correctness o th
mathematical approximation and simulation. Becaofs¢he Processor pipeline, and also the Virtual Channeicéssor
important role of Petri nets in modeling methodéésgseveral which  managed  off-chip communications  for the
tools are implemented for simulation and also foalgsis of Processor(16].
them. D. Colif

Colif[17] is an object-based component interconioact
model which abstracts MPSoC (Multi Processor SoC)
architecture as a virtual architecture. In thistuat model,
hardware/software  components use and/or provide
communication services.

In Colif, based on the three main features, HW/SW
component Integration in a higher level of abstcacbecomes
possible. These three features are:1l) Flexible timapef
component communication,2)Separation between coemion
communication and behavior and 3) mixed abstraciwel
modeling. The colif primary virtual model, converts an
executable model after several refinement steps.

If you are usingWord, use either the Microsoft Equation
Editor or theMathTypeadd-on (http://mww.mathtype.com) for
equations in your paper (Insert | Object | CreawwN
Microsoft Equationor MathType Equation). “Float over text”
shouldnot be selected.

o E. KPN
Kahn Process Network[18] is another model of
Fig. 1 DSPN model of Avalon-NIOS[1] computation. A KPN is consisting of a group of coment
processes that are connected in a point to pdirnse.
B.UML In KPNs the concurrent processes are communicating

UML(Unified Modeling Language)[9] is a standardizedthrough unbounded FIFO channels. In such a model th
general-purpose modeling language, which consfsasset of Processes are executed independently and theiugency is
graphic notation techniques for creating visual eisdof @applied using some blocking read operations. Thetrob
object-oriented software-intensive systems. UMLuged to mechanism has a distributed form and no centratroier

D
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exists.In [19] KPN is used mapping of a specifiplagation
onto a system containing a FPGA and a microprocebsthis
research the KPN model is extracted automaticatiynfa
application specification described in MATLAB ariten the
resulted model is mapped on the hardware systeaigtic

IV. CONCLUSION

In the previous sections a survey of on chip comoation
modeling and the mathematical based
approaches are presented. The study shows thad Hrer
mathematical tools, that are good at representngesaspects
of the communication architecture but no one isdgenough
in illustrating all required features of communioat
architectures. Therefore for obtaining a better etiod
methodology we must manipulate and also combineesoim
the existing techniques.
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