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NICTA 
ourse modules build toward meeting the 
ourse requirement whi
h is part of PhD

expe
tations at 
ertain partner universities, and whi
h forms a part of a NICTA Enhan
ed PhD

program.

� Modules are designed for short intensive delivery, usually over a few days.

� A module may be 
oordinated by a member of a
ademi
 sta� from a university, by a

NICTA resear
her, or by a visiting resear
her to NICTA or an asso
iated university.

� Modules are designed so that 
oordinators do not have to 
ommit to regular le
ture times

spanning an entire session.

� A typi
al module requires a 
ommitment of 50 hours of work, 15-20 
onta
t hours, read-

ing, assignments and assessment. Su
h a module meets approximately one-third of the

requirements for a postgraduate masters (or higher) level 
ourse.

� With the approval of Heads of S
hool modules may a

umulate to satisfy 
oursework re-

quirements. Postgraduate Coordinators 
an advise on the pre
ise administrative pro
esses

by whi
h this is a
hieved.
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Modelling, Veri�
ation and Control of Real-Time Systems

Ba
kground

Real time systems form the basis on whi
h to build many embedded systems whi
h have

to intera
t with the external world. They also are employed for many engineering systems

in tele
ommuni
ations, signal pro
essing, 
ontrol, roboti
s, me
hatroni
s et
. Predi
iting

their behaviour is an essential part of their design.

Coordinator

Dr. Fran
k Cassez (http://www.ir

yn.fr/fran
k/)

Course Des
ription

In this short 
ourse I will des
ribe models (timed and hybrid automata), algorithms (model-


he
king) and tools (UPPAAL, UPPAAL-TiGA, PHAVer) for the veri�
ation and 
ontrol

of timed systems. The short 
ourse will 
over fundamental theoreti
al results about timed

and hybrid automata, re
ent advan
es in the �eld and also present state-of-the-art tools

for the analysis of timed systems. It will thus provide a solid basis for students who are

interested in theoreti
al aspe
ts and/or software engineering appli
ations of this area.

Brief Course Outline

1. Modeling and Veri�
ation of Real-Timed Systems

� Timed Automata (TA)

{ timed language and TA

{ semanti
s of TA

{ fundamental veri�
ation problems (language in
lusion, rea
hability)

{ Timed Temporal Logi
s

{ model-
he
king of TA against TCTL

� Extensions of Timed Automata

{ Re
tangular Automata, semanti
s and expressiveness

{ Hybrid Automata (HA), semanti
s and expressiveness

� Symboli
 Algorithms for Verifying Timed Systems

{ Data Stru
tures, DBM and Polyedra

{ Symboli
 Algorithms, for TA, for HA

2. Fault-Diagnosis and Control of Real-Time Systems

� Fault-Diagnosis of TA

� Control of Timed Automata, safety and rea
hability 
ontrol

� Control Under Partial Observation

3. Advan
ed Topi
s

� Cost Optimal Veri�
ation Problems, Rea
hability & Mean Cost

� Cost Optimal Control Problems

� EÆ
ient Algorithms for safety and rea
hability 
ontrol of TA implementation if

UPPAAL-TiGA
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� Implementability Problems for TA

4. Tools for the analysis of Real-Time Systems

� UPPAAL for veri�
ation TA

� UPPAAl-TiGA for Control of TA

� PHAVer for analysing HA

How to enrol Download a Registration Form from the Edu
ation web site

http://www.ni
ta.
om.au/edu
ation/advan
edi
t and return it to:

Chrisanthy.Theodosakis�ni
ta.
om.au

Please dis
uss your enrolment with your supervisor and postgraduate 
oordinator.

When

28 September - 1 O
tober, 2009, 9.00 am - 5.00 pm ea
h day

The 
ourse will be 
ondu
ted in Sydney. You will be advised of the lo
ation, whi
h will

also be displayed on the web site.
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