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Abstraction, Refinement and Proof for Probabilistic Systems 
Series: Monographs in Computer Science. 
Mclver, Annabelle, Morgan , Carral!. 
2005, XIX, 383 p. 63 illus. , Hardcover 
ISBN: 0-387-40115-6 

June 2005 

The book is a focused survey on probabilistic program semantics, conceived to 
tell a coherent story with a uniform notation. It is grouped into three themes: 
Part I is for 'use rs' of the techniques who wi ll be developing actual programs; 
Part II gives mathematical foundations intended for those studying exactly how 
it was done and how to build semantic structures/models in their own work; and 
Part III describes a very 'hot' research direction, temporal logic and model 
checking. 

Topics and features: 

• introduces readers to very up-to-date research in the mathematics of 
rigorous development of randomized (probabilistic) algorithms 

• illustrates by example the typical steps necessary in computer science to 
build a mathematical model of any programming paradigm 

• presents results of a large and integrated body of research in the area of 
'quantitative' program logics 

An advanced research survey monograph, integrating three major topic areas: 
random/probabilistic algorithms, assertion-based program reasoning, and 
refinement programming models. Essential foundation topic for modern 
sequential programming methodology. 

Written for: 

Computer scientists, researchers, professionals 

Keywords: 

• Data refinement 
• Program semantics 
• Random algorithms 
• Sequential programming 
• Temporallogic 

40 



FACS FACTS Issue 2005-2 June 2005 

Name 

Thesis Title 

Supervisor 

Institute 

Examiners 

Awarded 

Abstract 

Zhu Huibiao 

Linking the Semantics of a Multilhreaded Event Simulation 
Language 

Professor Jonathan Bowen 

London South Bank University, UK 

Professor Mark Josephs & Professor Hussein Zedan 

5 April 2005 

Verilog is a hardware description language (HDL) that has been standardized 
and widely used in industry. MDESL is a Verilog-like language, which is a 
multithreaded discrete event simulation language. The language contains 
interesting features such as event-driven computation and shared-variable 
concurrency. For ensuring correctness of hardware design, precise 
understanding of the language based on semantics is very important. There are 
several semantics for the language and the consistency of these semantics is 
challenging . This dissertation focuses on the semantics of MDESL and their 
linking theory. 

The denotational semantics of MDESL has been formalized under a discrete 
time model. In order to deal wi th the shared-variable feature, the behaviour of a 
process is described in terms of a trace of snapshots. The operational 
semantics has been formalized as a set of transition rules, which is expressed 
in the notation of SOS (Structural Operational Semantics). A prototype of the 
operational semantics has been developed using Prolog. The operational 
semantics is fully compositional, which can be linked with the denotational 
semantics. Algebraic properties have been studied, which can be used in 
support of program simplification and optimization. The program properties can 
be proved by two approaches: denotational semantics and operational 
semantics (via bisimulation). 

Two approaches have been proposed in order to formally link operational 
semantics with denotational semantics. The first approach is to derive 
denotational semantics from operational semantics. The second is the inverse 
approach, which is to derive operational semantics from denotational semantics. 
In order to represent the denotational view of a transition, the concept of 
transition condition and phase semantics has been defined for each type of 
transition and applied in both approaches. 

Regarding the operational semantics, two significant questions have been 
investigated: soundness and completeness. The understanding of these two 
aspects is based on the denotational semantics. The operational semantics has 
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been proved to be sound and complete. The aspect of non-redundancy for 
operational semantics has also been discussed. 

How the algebraic semantics relates with the operational semantics and 
denotational semantics has also been explored. The approach starts from the 
algebraic semantics. where every program is expressed as a healthy normal 
form of guarded choice. A transition system (i.e .• operational semantics) for 
MDESL has been derived and the equivalence between the derived transition 
system and the derivation strategy has been proved . The healthy normal form 
has also been derived back from the transition system. The denotational 
semantics for finite programs has also been derived from the healthy normal 
form. 

The results achieved here are not limited to MDESL. The approaches taken 
may also be applicab le to some other languages with different programming 
features. ~ 
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Paola Spoletini 

Verifi cation of Temporal Logic Specifications 
via Model Checking 

Professor Pierluig i San Pietro 

Dipartimento di Elettronica e Informazione Politecnico di 
Milano, Italy 

Professor Stefania Gnesi 

20 May 2005 

http://www.elet .polimi .it/upload/spol eti/Ph DT h esis PaolaS pal etin i. pdf 

Critica l systems, especially in case of real-time characteristics, require 
specification, design, and verification methods with high thoroughness, 
supported by proper tools. Recent progress in the automatic verification 
techniques find use in th is area, but still require fu rther research and design of 
applications in order to be exploited in common engineering tasks, in particular 
when time comes into play with its different granularities. 

The aim of this thesis is to extend the existing verifi cation techniques, 
typically built on traditional finite state automata, to treat complex critica l 
systems with time constraints. Such techniques must be based on appropriate 
formalisms, whose power must be accurately balanced between real systems 
description capability and possibility of efficient automatization of the verification 
process. 

The TRI O specification language [1], which is a typed first order logic that 
supports a linear notion of time wi th both past and future operators (TRIO-in 
the-small), and can be extended with the typical object oriented programming 
constructs [2], is an excellent specification language for such systems. But, in 
general , TRIO is undecidable; therefore, in order to obtain an enti rely automatic 
verification method, it is necessary to limit TRIO to a decidable subset, 
disallowing variables, considering the natural numbers as time domain and 
limiting all the other domains to finite domains. 

During this research work, we focused on a decidable subset of TRIO, 
and introduced a new model checking technique based on automata, which 
allows us to take advantage of TRIO modular aspects. 

The proposed approach allows the automatic verification of TRI O 
specification through the Spin model checker. Note that the problem we are 
dealing with slightly differs from the classical model-checking problem, seeing 
that, instead of considering an operational model , we use a purely descriptive 
specification; hence a technique for the verifi cation of models defined both in 
the past and in the future has been developed. 

Shortly, the proposed approach is based on an initial separation of the 
past and future components, always possible by the Gabbay separation 
theorem. The two components are then differently translated, considering that 
the past component refers to finite words, since we are considering the natural 
numbers as temporal domain, and the future component refers to infinite words. 
Therefore, we propose a translation of the past component to deterministic 
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BLichi automata [4], and of the future component to alternating automata [3], 
which allow non determinism and parallelism. Both the considered automata are 
enriched with a set of finite counters, in order to keep track of the quantitative 
aspect of time, which is part of TRIO. The two components are then merged 
through the composition of the two automata [4], and the resulting automaton is 
then translated to Promela, which is Spin input language. Let us notice that the 
automaton obtained with the composition of the past and future components is 
still an alternating automaton, while Spin uses BLichi automata. Anyway, an 
alternating automaton can always be transformed into a Buchi automaton with 
an exponential explosion in the number of the states; in order to avoid such 
explosion in the translation to Promela, the automaton obtained with the 
composition is directly simulated in Promela . 

The proposed techniques have been implemented in the TRI02Promela 
translator, a plug-in for Trident, a platform for the specification and verification of 
TRIO models, based on Eclipse. With the usage of the transla tor it has been 
possible to experimentally va lidate the proposed technique. 

References 

[1] C. Ghezzi, D. Mandrioli, and A. Morzenti. Trio: A logic language for 
executable specifications of real -ti me systems. The Journal of Systems and 
Software, 12(2):107- 123, May 1990. 

[2] A. Morzenti and P. San Pietro. Object-oriented logic specifi cations of time 
critical systems. ACM Transactions on Software Engineering and 
Methodologies, 3( 1 ):56-98, January 1994. 

[3] A. Morzenti , M. Pradella, P. San Pietro, and P. Spoletini. Model checking of 
trio specifications in Spin. Proc. 12th International FME Symposium, LNCS, 
volume 2805, Sep 2003. 

[4] M. Pradella, P. San Pietro, P. Spoletini, and A. Morzenti. Practical model 
checking of L TL with past. Proc. 1 st International workshi on Automated 
Technology for Verification and Analysis, December 2003. ' 
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The following are sponsored by BCS-FACS and/or considered of special 
interest to BCS-FACS members: 

July 2005 
CAV 2005 - 17th International Conference on Cornputer Aided Verification 
6-10 July 
Edinburgh, UK 
http://www.cav2005.inf.ed.ac.uk 

FATES2005 - 5th International Workshop on Formal Approaches to Testing 
of Software . 
11 July 
Edinburgh, UK 
http://research.microsoft.com/conferences/fates2005 

FM05 - Formal Methods 2005 
18-22 July 
Newcastle, UK 
http://www.csr.ncl.ac.uklfm05 

August 2005 
TPHOLS 2005 - 18th International Conference on Theorem Proving in Higher 
Order Logics 
22-25 August 
Oxford, UK 
http://web.comlab.ox.ac.ukloucl/conferencesfTPHOLs2005 

September 2005 
CALCO 2005 - 1st Conference on Algebra and Co-Algebra in Computer 
Science 
3-6 September 
Swansea, UK 
http://www.cs.swan.ac.uklcalco 

FMICS 05 - 10th International Workshop on Formal Methods for Industrial 
Critical Systems · 
5-6 Seph~mber · 

Lisbon, Portugal 
http://fmt.isti. cnr. it/FM I C S05 
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I CtA~~60J ± lni~fg~ti6rial C6UoqUiJm 6ATheciretical Aspects of Computing 
11'-21 October .. 
Hanoi, Vietnam 

. http://wwwjisl.unu.edu/ictacQ5 

November 2005 
ICFEM 2005 - yth International Conference on Formal Engineering Methods 
1-4No\te.mi;Jerl005 / 
Manc~esler, UK };.i . .....••.... . 

. http://wWw:cs:maii:ac.uklicfem05 

;~E:FM200S " 2~g $ou:R-EastEuropeanIA'Ork~hop on Formal MeJhods 2005 18':::19 November " . ... . i ......... .... .... . 

()~rip,f 0rrner '(lJgosl~yRepublic.of M <icedo.nia 
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March 2006 
MBT 2006 - 2nd Workshop on Model Base.d Testing 
25-26 March 
Vienna, Austria 
http://react.cs.uni-sb.deimbt2006 

Apri l 2006 
BCTCS 2006 - 22nd British Colloquium for Theoretical Computer Science 
4-7.April. 
Swansea, UK 
Ilttp:l/WWW.cs.5wan.ac.uklBCTCS2006 

For further conference announcements, please visit the Formal Methods 
Europe website [http://www.fmeurope.orgl. the EATCS website 

[http://www.eatcs.org] and the Virtual Library Formal Methods website 
[h tip ://vl. fm net. i nfo/m ee ti ngs]. 

Joining Other Societies and Groups 

London Mathematical Society 
http://www.lms.ac.uklcontactimemhership.html 

Formal Methods Europe· 
http://www.fmeurope.orgffme/member.htm 

European Association for Theoretical Computer Science 
http://www.eatcs.orglhowtojoin .html . 

Association for Computing Machinery 
https:llcampus.aem.org/PubliclOuickJoin/interim.elm 

I EEE Computer Society 
http://www.computer.orgljoinl 
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University of Leic.~ster 

Department of COJ)1puter Science 
(www.cs.le.ac.uk) 

. Lecturer AiB in Computer Science (2 posts) 

..- .. . 

' iAvai labl~ fr6in ~~Ptember 2005) .... . 

£23,643 to £35,883 per annum 

Ret A2044 

June 2005 

The Un iversity seeks to appoint two Lecturers in Computer Science who 
can contribute tci 'existing research in the foundations and applications of 
algebraic structures and methods in general, and the emerging area of 
service·oriented computing in particular. Preference will be given to 
candidates with an interest in one or more of (co)algebraic structures and 
methods; categorical structures; hybrid, probabilistic, and timed systems; 
inductive and coinductive methods; modal logics; calculi and models of 
concurrent, distributed, mobile, and context·aware computing; model 

. transformation techniques. However, candidates in related areas are also 
encouraged to apply. 

Downloadable application forms and further particulars are available from 
www.le.ac.ukJpersonnelljobs or from Personnel Services, telephone: +44 11 6 
252 2758, fax: +44 116 252 5140, email: jobs@le.ac.uk. Please note that 
CV's will only be accepted in support of a fully completed application form. 

·.·. Informal enquiries are welcome and should be emailed to Professor Rajeev 
Raman (the Head of Department) at r.raman@mcs.le.ac.uk, Dr. Alexander 
Kurz [ak155@mcs.le.ac.ukl, Or. Reiko Heckel [reiko@mcs.le.ac.ukl, or 
Professor Jose Fiadeiro [jwf4@mcs.le.ac.ukl. 

Promoting equality of opportunity throughout the University 
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Across 

3 borrowed philosophical term 
5 new bird from W3C 
6 famous Vulcan 
8 mobile phone operating system 
11 increasingly popular browser 
13 Cambridge security expert (surname) 
14 1815 - 1864 very logical (surname) 

Down 

1 Lindisfarne's forecast for FM05? (four words) 
2 dodgy software can land you in th is 
4 new home games console 
7 Bluetooth worm 
9 1815 - 1864 very logical (first narne) 
10 Austrian city 
12 Cambridge security expert (fi rst narne) 

If you would like to set a puzzle for FACS FACTS, please contact Judith 
Carlton, the Puzzles Columnist, on jcarlton@www.eschertech.com 

Please rernember to include the solu tion to your puzzle Q! 
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BCS 

6 FACS 
FACS membership application/renewal (2005) 

Title (Prof/Dr/Mr/Ms) __ First name ______ Last name ____ _ 

Email address (requiredforoptions' below), _____________ _ 

BCS membership No. (or sister society name + membership number) 

Address 

Postcode _____ _ Country ___________ _ 

I would like to take out membership to FACS at the following rate : 

o £15 (Previous member of BCS-FACS now retired, unwaged or a student) 

o £15 (Member of BCS or sister society with web/email access)' 
o £30 (Non-member or member of BCS or sister society without web/email access) 

In addition I would like to subscribe to Volume 17 of the FAC journal at the following rate : 

o £46 

For electronic on ly journal subscription', please tick here O . No further discount given. 

The total amount payable to BCS-FACS in pounds sterling is £ 15 / 30 / 61 f 76 
(delete as appropriate). I am paying by: 

o Cheque made payable to BCS-FACS (in pounds sterling) 

o Credit card via PayPal (instructions can be found on the BCS-FACS website) 

o Direct transfer (in pounds sterling) to : 

Bank: Lloyds TSB Bank, Langham Place, London 
Sort Code: 30-94-87 
Account Number: 00173977 
Title of Account: BCS-FACS 

If a receipt is required, please tick here 0 and enclose a stamped self-addressed 
envelope. 

Please send completed forms to: 

Or Paul P Baca 
PO BOX 32173 
LONDON N4 4YP 
UK Dmt:. 

;'(. : k::~ed 0'.1 Sr::':nq:~i D:..q:=--: biL;~!S 

................. ....................................... .................................. . ....... ~ 
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BCS-FACS Evening Seminar 

Domain Engineering 

Professor Dines Bj0rner (DTU, Denmark) 

25 July Z005 

5.45pm 

BCS Landan Offices 
First Flaor 

The Davidson Building 
5 Southampton Street 

London WC2E 7HA 

June 2005 

Before software can be designed we must know its requirements. Before requirements can 
be expressed we must understand the domain. So it follows, from our dogma, that we must 
first establish precise descriptions of the domain, then from such, "derive" at least the 
domain requ irements, and from those and other requirements (interface and machine) 
design the software, or, more generally, the computing system. 

In th is talk we will outline what goes into a domain description, not so much how we acquire 
what goes in. That is: Before we can acquire domain "knowledge" we must know what are 
suitable structures of domain descriptions. This we shall outline ideas of Modelling the 
Intrinsics (or a domain), the Business Processes (of ... ), the Support Technologies (of ... ), 
the Management & Organisation (of ... ), the Rules & Regulations (and Scripts) (of ... ), and 
the Human Behaviours (of a domain). 

The examples of the talk will mostly be. taken from ongoing research in to "A Domain 
Theory for Railways". 

Refreshments will be served fram 5.15pm 

The seminar is free of charge and open to everyone. If you wauld like to attend, 
please email PauIBoca fpaul.boca@virgin.net] your name by 21 July 2005. Pre­
registration is required, as security althe BCS Offices is quite tight. ,,,., ....... ... '" 

Seminars webpage: http://www.bcs-facs.arg/events/EveningSeminars/ 
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Solution to crossword on page 49: 
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Guess the caption competition 

After the recent FACS evening seminar, Professor Jonathan Bowen, FACS 
Chair, and Or Sue Black, BCSWomen Chair, continue discussions in a local 
hostelry. Why was Or Black so shocked? Answers by email to the Ed itor 
(editor@facsfacts. info 1. 
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Jonathan Bowen 
FACS Chair 
ZUG Liaison 

Roger Carstey 
Minutes 

Secretary 

John Fitzgeratd 
FME Liaison 
SCSC Liaison 

Judith Carlton 
Industriat Liaison 

Rob Hierons 
Chair, FM and 

Testing Subgroup 

Jawed Siddiqi 
Treasurer 

John Cooke 
FAC Journat 

Liaison 

Margaret West 
BCS Liaison 

Kevin Lano 
UML Liaison 
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FACS is always interested to hear from its members and keen to recru it 
additional Committee members. Presently we have vacancies for officers to 
handle publicity and help with fund raising, and to liaise with other specialist 
groups such as the Requirements Engineering group and the European 
Association for Theoretica l Computer Science (EATCS) . If you are interested in 
helping the Committee, please contact the FACS Chair, Professor Jonathan 
Bowen, at the contact points below: 

·.···~~~r~.~~~:thaD .. ~9~~.~. ~6h:i~; ·'····· 
Lond()n Sbut~.Bal1kUniy.ersity ..• 
FacultyfofBCIM ' ......................... . 

Borough ~()ad .. 
London SE1 OM 

;tJnited ~ingdorT\ ..... . 

; ·ti :~~;~i20 7815 ;d~2 
F +44 (0)20 7815 779.3 
Einfci@bcs-facs.orq.uk 
.W Ww'llbcs-facs.org . 

You can also con tact the other Committee members via this email address. 

Please feel free to discuss any ideas you have for FACS or voice any opinions 
openly on the FACS mailing list [FACS@jiscmail.ac.uk]. You can also use this 
list to pose questions and to make contact with other members working in your 
area. Note: only FACS members can post to the list; archives are accessible to 
everyone at http ://www.jiscmail.ac.ukllists/facs. html . 

. . .. . 

AnnounCemenlfromEscher TechnologiesLtd 

fh~ \ Edj2~li8na r'~~iti 6ri oi theformal "m~thodS s6ftware IcJev~lopiherit tool 
knowQ. commercially? as Pcli.;.,C( .DeihJtopor is to be made fREELY 

>~~~~~~~~~~nr~ir61~~:~ef'i&{A~u:d~~,t\r~~r~~'f~~:!~~Y~a~s~ciboirii~~2~i~; 
.·as·Well "' ·· ••••.• ···.·.·.: ... •·· .... ........... '. 

":-: '-:'·:::+:,:;;:-:::::~\t.>: 
......... " 

PeJ~clDevelop~r V~f;;i6ri3 ",,~s r~l ea~ediri 6ecemb~r 2094. ThE!re ""ili be 
atutorial cin Perfi3ctpeveloper at FM05; q 9 July. 

FbF moreinforfTlafioHb;; P~riea D~veI6p~f; pl~a~~ s~~ Escher's\;veb§ite 
[http ://www.eschertecfi~com]andalsothearticle . in l s.sue 2004-3' of FA CS •. 
FACTS. 
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