Model Checking of Real-Time Properties
of Resource-Bound Process Algebra

Jungjae Lee
Theory and Formal Methods Lab.
Korea University

7/14/2009 1/7



ACSR 2~}

« Algebra of Communicating Shared Resources

— Of &t Al 2H(discrete time), A} & (resource), & =%

= A2 ZZ HlA CH==(Process Algebra)

« Robot Control System(RCS)2| ACSR 2 & 0| Al

Sem def O : Sem + (pend,0).rec X.(0 : X + (post,0).Sem)
def

def

. def

RCS = (P1||P2||Sem)\{pend, post)

Py = 0: Py + (pend, D.(Ls, D{(left_arm, 1)} : (Le, 1).(post, 1).P;
Py = 0: Py + (pend, 1).(Rs, 1) {(right_arm, 1)} : (Re, 1).(post, 1).Ps

(priority) 2+ 1024

« ACSR 220l tHet (Timed) Labeled Transition System

{} (pend.1) {3
O

{} (pend.1) (Ls.1)

{(left_arm.1)}
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ACSR =4 J| 8

» Bisimulation checking « HML , Model checking

Sem dﬁf O : Sem + (pend, 0).rec X.(0 : X + (post,0).Sem)

P p + (pend, 1) (Ls, 1).{(left_arm, 1)} : (Le, 1).(post, 1).P
P %01 Py + (pend, 1).(Rs, ).\(right_arm, 1)} : (Re, 1).(post, 1).P>
RCS e (P||P2||Sem)\{ pend, post}

1)
, def . J
Specy = Spec| + Spec

spec, & (1,2).(Rs, Di(right_arm, 1)} : (Re, 1).(r,2).Spec,
Sp e-:’l’ def (1.2).(Ls, D{(le ft_arm, 1)} : (Le, 1).(x, 2).Specy

. def .
Specy = Spech, + Spec’y

.S',u.s'-:"2 def (Rs, I{(right _arm, 1)} : (Re, 1).Spec,

specy € (@5, D{(lefrarm, D)} : (Te,1).Spec, Rs 2t Re ALO|0f| Ls JF &M aHAl & =Lk.

v
RCS ~; Spec
RCS =, Spec, ~(~((tt <Rs>tt N ( (tt <Ls> tt) <A™ ~(tt <Re> tt)))) <A™> tt)

7/14/2009 3/7



D|ZE 24 0180 2HIE

» Bisimulation checking

— ANAEIO 2FE SIS

NSt OF &
- MAE= BAMlol= 1
SN deds A

— AAE2el 3I(D

=
AEY Z2 2RIZ L0
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* HML, Model checking
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 Bounded ACTL* Model checking

VERSA CWB-NC

State-space

generation TLTS Abstraction

ACSR
Process

Model
Checker

ACTL*
FProperty

Translation

l Yes / No I
— VERSA , Concurrency Workbench of the New Century(CWB-NC) Al Z.

— Timed LTS= Abstracted Timed LTSS £ ¥ & + Bounded ACTL*S Al .
° G<d ®, GSd(P, |:<d<0’ FSng, sz ®, G >d¢’ FZd(D, |:>d¢, ¢1u~d(p2 Af%

— Emmanuel Letier, et al., “Fluent Temporal Logic for Discrete-Time Event-Based
Models”, ESEC/FSE 2005

— ALKl YAl I & (Temporal Specification Pattern)2 At Z.
« AG (Rs-> (~Ls U Re)) (Absence/Between Pattern)

— Sacha Knrad, et al., “Real-time Specification Patterns”, ICSE 2005

— Matthew B. Dwyer, et al., “Patterns in Property Specifications for Finite-State
Verification”, ICSE 1999
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scheduling period

i
=

A
r

total exec. time

SP 1P IP | SP

10 20 30

s

iR

TP is executed every scheduling
period (TPs action occurs between ,, Ag (TimeTick -> X(~ TimeTick W TPs))
two consecutive TimeTick actions).
TP finish its execution after at
most 2 time units from the
beginning of every scheduling > AG (TimeTick -> F<2TPe)
period (If TimeTick occurs, then

TPe occurs after at most 2 time

units).
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— Bounded ACTL*
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