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Dvervie

“NYELIVALON
“ModellineNanguage:
“Wenrieauen offmoedel within test harness
" Verification that one model can be
" substituted for another

Conclusion




1possible to move signals
edi?within one clock cycle
a power-effective manner, or to
run control and dataflow processes at
the same clock rate, the likely result is a
shift to an asynchronous design style...”



1978:

- "ThisipapEsf suggests that input and output are
Dasic prHmitivVes of programming and that
allel con pc_)sifron of communicating

seguential processes is a fundamental
program structtring method. When combined
with a development of Dijkstra’s guarded
command, these concepts are surprisingly
versatile.”




rﬂ

INEGONEEPLS O)f ESP have been widely
Ir) 219 /m chieRoUS design flows
NEr196(0S
PAL, J\/Jartm S droup (_'Ca']:i-
T VERMEERKE!'S grouf (PJ;\inps Research)
enjat: CMU) and R.F. Sproull

Y 'LU) m O

Hoare madle the important point that
synchronization of cle with ¢?x should
have the same effect as x = e



Verfication of model
VJ RN test harness

INE=V/Erification| tool for concurrent

nalyzi d the logical
AEY of asynchronous systems

norn allyﬁapplled to distributed software
and communication protocols

uses CSP-based modelling language
PROMELA = PROcess MEta LAnguage



“‘New York, March@ 002 ... The Association for
ConpluRENVacINERNAWACIM) has recognized

DIMEE e Ol ANann| for his contribution to a widely
RUISEURSORVATEN: acﬁgg called SPIN that quickly
JELECLSIETECIS N NEtVorked computers, making

became; more powerful, this verification tool has
found applications in everything from Internet
protocol software and railway signaling systems to
distributed control software essential to nuclear
power plants and spacecraft. Dr. Holzmann will
receive the ACM Software System Award, which
carries a $10,000 prize.”
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run test()



PIsPIE Y pENSitagelinic. J) i
OVES
ofe) - : clartz =l | OO

oJe

E/Jﬁ e

G
py/te
do :: m=Ml -> datal[0]!m;

.« M==M -> Df&

data[N-1

SPIN can check this model of pipeline in
test harness is free from deadlock



dedlay-insensitive communication

token */

PrOCEYPE

- YTEE _
Jo R daisell= 1 | 72X assert( nfull(Cack[j-11) );
ack[j-1]!t;

assert( nfull(datal[jl) );
datal[j]!x;

ack[j]7t

od



PIFOCLYypPE L€

Ve ]
O RIRESTES et nffull(data[0]) );

s M==M"=> DIrec
0d’;
do :: data[N-

» rata[O]!m; ack[0]?t

SPIN can check this less abstract model is
free from deadlock, transmission
interference and diveraence



FDR2 from Formal Systems and the Edinburgh
Concurrency Workbench are tools worthwhile
investigating for this purpose



asymmrono' S cm*r 2 |ga. research
comml er\/
—modelsientennput te; silicon compiler that

Verification tools developed by the formal
methods research community may be
applicable

state-explosion is always going to be a problem



