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Specification Model e e cmseiim

» High-level, abstract model
s Pure system functionality;
» Algorithmic behavior;
» Nojimplementationjdetails
* No implicit: structurel/ architecture
» Behavierallhierarchy,
» Untimed
s Executesiin zero) (logical)time
s Causal erdering
= Eventsienly/for' synchrenization
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Specification Model
Example

« Simple; typical specification model

Specification model
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» Hierarchical parallel:serial composition
s Communication threughiperts and varables, events
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Architecture

Exploration :

Compoenent allocation /Selection
Behavier partitioning

Variable partitioning

Scheduling

EDP 2002: SpecC Methodology Copyright [J 2002 R. Démer

Architecture Model ‘€t mamngy ot

s Compoenent structure/architecture
» Top level afi behavierhierarchy,

* Behavieral/functionallcompoenent: View
» Behaviorsigreiped under; top:level
compoenent befaviers
s Sequentiallbehavierrexecution

o Timed
 Estimated execution delays
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Architecture Model
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Communication Model ‘St nemsingytpes cosortion

s Compoenent & bus structure/anchitecture
= Top level ofi hierarchy,

s Bus-functional component models
s Timing-accurate s, protecols
» Behavioral compoenent description

Communication model

s Timed
» Estimatedicomponent delays
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Communication Model
Example
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Backend c‘-f-t--n Apen Faesartivm

s Clock-accurateimplementation ofi PESs
» Hardware: synthesis

» Software development

* |nterface; synthesis
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Implementation Model syt mmng e omssrtin

» Cycle-accurate system description

» RIIL description efiardware
— Behavioral/structurallESMD)view:

* Ohbject code o Precessors
— [nstruction:set.co:simulation

s Clockedibusicommunication
— Businterface timing/based on PECIock:

Implementation model

EDP 2002: SpecC Methodology Copyright [J 2002 R. Démer

EDP 2002 in Monterey 8



SpecC Methodol ogy April 25, 2002

Implementation Model

Example -

Software precessaor: Custom hardware
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Summary
and Conclusions

s SpecC system-level design methedoelogy,
s Specification to) R

— System|synthesis
— Backend

s Eour levels effabstraction
— Specification moedelt untimed, functional
— Architecture moedeliestimated, structural
— Communication'moedelitimed, bus-functional
— Implementationimodel: cycle-accurate; RIIL/IS

» \Well-defined, formal models & transfermations
— Autematic, gradual refinement

— Executable moedels, testhenchire-use
— Simple verification

 Custemizable
— Easy/integration with existing design flow,
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Further Information (wmmm

o [Literature

o “SpecC;iSpecification language.andVethodology
by Gajski, Zhu, Domer, Gerstlauer; Zhao;
KluwerrAcademic Pullishers, 2000,

“System Design: A\Practical/Guide with SpecC’
by Gerstlauer; Domer; Penga, Gajski;
Kluwer; Academic:Publishers; 2001.

“System:-levellModelifigiand Design with the: SpecC Language’;
Ph.D; Thesis R. Domer;
University, ofi Dertmund, 2000}

o, Online

». SpecC weh pages at UCI
Rt t p: [/ W, CECS,. UCIH . edu//=SpECC/,

SpecC Open Technology Consartitm(STOEC)
it t pi [/ WMWY SPECC.. 6 G,
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Introduction € omeo mehnoingy tpen tnesortiom

s System-on-Chip (SOC) design
* Increase ofi design complexity,
s Moveto higher levelsioliabstraction

Level Number of components

System level
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Abstraction Levels C*--c--“u
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The SpecC Model ot eamsingy tpn comarion

* Traditional moedel

s Processesiand signals
o Mixture oficomputation and/ communication
o Automatic replacement impossible

EDP 2002: SpecC Methodology Copyright 0 2002 R. Démer

The SpecC Model ot meamsingy tpn comarion

* Traditionall medel

s Processesiand signals
o Mixture oficompuiation and/ communication
« Automatic replacement impossible

. o

» SpecC mode! ) B8 :
—a
[ ==

* Behaviors and channels
« Separation ofi computation and communication
s Plug-and:play;
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The SpecC Model:
Protocol Inlining

o Specification mode!
» Exploration mode! 4 ‘H' .

o Computation imhehaviors
o Communicatiofinchannels

=+ Tachnnimgy tpen Tresortivm
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The SpecC Model:
Protocol Inlining

s Specification mode!
o Exploration model 7 ‘H'

o Computation imhehaviors
o Communicatiofinchannels

Cvrer oennotngy ngen cossortivm

» Implementation mode!

s Channelldisappears
o Communication nlinedinte behaviors
s Wiresiexposed
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The SpecC Model:

C et mennningy tpen rassoctiom
Plug-and-Play OSSO S St

o Computation IPsWrapper moedel

Synthesizable IP in wrapper
behavior
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The SpecC Model:
Plug-and-Play

o Computation IPsWrapper moedel

Synthesizable Transducer IP in wrapper
behavior
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The SpecC Model:
Plug-and-Play

o Computation IPsWrapper moedel

Synthesizable Transducer
behavior

* Proetecol inlining with Wirapper,

before
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The SpecC Model:
Plug-and-Play

s Computation |P: Adapter

Synthesizable Transducer
behavior
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The SpecC Model:
Plug-and-Play

o Computation IPs Adapter mode!

Synthesizable
behavior

Transducer

» Proetecol inlining with) adapter,

before
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after
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* Communication| IP: Channel with wirapper

i
i
— i

Virtual channel
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The SpecC Model:
Plug-and-Play

=+ Tachnnimgy tpen Tresortivm

* Communication| IP: Channel with wirapper

|
=

Virtual channel IP protocol channel in wrapper

* Proetecol inlining with hieranchical channe!
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before after
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Summary o2 mennoinay tpen resortivn

» SpecC model
» PSM model of computation
« Separation oficommunication and computation
» Hierarchical netwarkiofilbehaviorsiand chiannels
s Plug-and:play;
» SpecClanguage
s Tirue superset oif ANSIEC
— ANSI-C plus extensionsifer HW-desian

s Support ofiallfconceptsineeded in system design
Structuralland behavioral hierarchy,
Concurrency,
State transitions
Communication
Synchroenization
Exception handling
Timing
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Conclusion ‘C‘--r-nn!uf-m-

s SpecC language
s Executable and synthiesizable
 Precise coverage. 6fisystem language: reguirements
» @rthogenallconstructsifororthogonal concepts
o [mpact
s Adoption of SpecEiinindustry and academia
s SpecC Open Technoelegy;Consartium, (SToC)
o Euture
s Standardization effort in pregress by STeeC
o Imprevement with your participation
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Conclusion C*--c--“uf--n-

» Using the SpecC language:and the
advanced architecture exploration
capabilitiesiolithe SpecC methodology,
architecture exploration| s guick and

easy to implement in the abstract level.

Reuse can be'denerfrom the
component levelitorthesystem level.

Productivity, gain frremwoerking at
higher levels off abstraction.
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