


This quarterly issue of FACS FACTS contains information on some 
formal methods tools. It includes overviews of the Genesis' 
System and the Genesis Z tool. In addition there is a 
demonstration of how predicate calculus proofs can be simplified 
u~ing a high order logic proof tool. 

If you want to add a little sparkle to your life you might want 
to try Petri Nets 1992, this year being held at Sheffield. The 
conference programme and the workshop announcement on Partial 
Orders are enclosed in your newsletter. 

We are hoping to carry further information about formal methods 
tools, so contributions would be very welcome. 
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BCS-FACS Christmas Meeting on Domain Theory 
, ' ,. 

": 'I", C!ty Uruversity, 19-20 Dec~mber 1991 

" . 

1 Introduction 

Last year, the BCS-FAC5 annual Christmas meeting covered the topic of 
Domain Theory. The two day format included introductory and 
intermediate level tutorials, and more advanced lectures; there was 
something for everybody. Below, I attempt to give a flavour of the 
presentations, from my own point of view as an attendee. This 
summary is necessarily incomplete: it is impossible to compress two days 
of dense mathematics into a few pages. So at the end there is a list of 
'further reading', where more on the various topics can be found. 

2 Introduction to Denotational Semantics and Domain Theory - Samson 
Abramsky (Imperial College) 

This introductory tutorial motivated gIVIng formal mathematlcal 
meanings to programs, introduced denotational semantics as one such 
approach, and gave an justification for why domains are a necessary 
component of the process. ' 

A meaning can be given to a program by interpreting it as a 
mathematical object. With denotational semantics, the mathematical 
structure used is an algebra, and each language construct is given an 
interpretation as an operator in the algebra. The programming language 
construct 'denotes' the mathematical object. 

For a simple imperative language, the algebra can be one of sets and 
functions. For example, expressions can be interpreted as denoting 
numbers (the appropriate value of the expression) and commands as 
denoting state transitions functions. The first problem with this simple 
approach occurs with the 'while' command, which has a recursive 
definition with the possibility of non-termination. A partial function 
approach can be used to solve this problem: 'before states' corresponding 
to non-terminating loops are not in the domain of the partial state 
transition function. But eventually, as the language being defined gets 
more complicated (for example, procedures as parameters to procedures) 
a richer mathematical model is needed to represent it: domain theory. 

Consideration of the desirable properties of a denotational specification 
language (such as existence of fixed points, and handling of non­
termination) leads to an axiomatic definition of the properties required 
of domains. For example, non-termination is denoted by partial objects, 
with 'more defined' being formalized by partial ordering, and 'fully 
defined' by the limit. So, domains are complete partial orders (partial 
orders that have a least upper bound). Using set theory allows 'too 
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many' functions to be represented: we want only the computable 
functions between domains, those that preserve the structure of the 
domains. 'Monotonic' functions preserve the order (which implies the 
Halting Problem cannot be solved), and 'continuous' functions preserve 
limits (which implies only a finite amount of information about the 
input data can be used in the computation). 

3 Information Systems - Steve Vickers (Imperial College) 

This tutorial presented Scott Information Systems as one approach to 
solving domain equations (another approach uses category theory). 

A Scott Information System (SIS) is a domain presented from an 
informational point of view. It comprises a set of 'tokens' (units of 
information), a consistency predicate (to say whether tokens have been 
combined consistently) and an entailment rule (that says whether one 
piece of information automatically entails another). These components 
must satisfy various properties. 

The set of all 'ideals' of a SIS form a domain. Although not all domains 
can be constructed this way, enough 'useful' ones can; the advantage is 
that when sets of simultaneous equations involving domains are 
translated into SIS terms, they can be solved more easily. 

4 Examples of Domain Equations - Samson Abramsky (Imperial College) 

This tutorial presented a number of domain equations for natural 
numbers, lists, and functions, and discussed their solutions. 

Similar data structures can come with a variety of evaluation strategies. 
For example, lists can be 'strict cons' (eager, finite lists), 'lazy cons' (finite 
and infinite lists), and 'head-strict tail-lazy cons' (infinite lists). These 
different computational models are captured by different domain 
equations. 

More complex domains occur when considering 'self-application' in the 
A-calculus: terms of the form x x. Considering the types, x must have a 
type D and also type D -+ D. The structure of non-trivial domains that 
satisfy this requirement is rather complex. 

5 The Monadic Approach to Denotational Semantics - Andy Pitts 
(University of Cambridge) 

This lecture presented recent approaches for formalizing the language 
used to define the denotational semantics of another language (the 
metalanguage) and for improving the structuring of the definition. 

Given a domain, a new domain modelling a new kind of computation 
can be constructed from it. For example, domains supporting side-effects, 
exceptions and non-determinism can be constructed from a simpler 
domain in a systematic manner. It has been noted that all these 
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constructions have the same form, that of a' strong monad on the 
category of semantic domains. 

This resear.ch is continuing, with the aim of providing a structured way 
of adding new language features. 

6 An Introduction to Concurrency - Steve Schneider (University of 
Oxford) 

This tutorial presented the denotational semantics of the parallel 
language CSP (Communicating Sequential Processes). 

The denotation of programs in CSP is the set of all possible observations. 
In the simplest model, the 'traces' model, the observations are the 
communications between processes. However, this model is not rich 
enough to distinguish some undesirable programs from desirable ones: it 
does not handle deadlock properly. A more sophisticated model, the 
'failures-divergences' model has to be used, where the communications 
processes refuse to engage in are also considered. 

7 Fixed Points without Completeness - Geoff Barrett (Inmos) 

This lecture presented the problem with an infinite traces model of esp 
(as opposed to the standard, finite, traces mode!), and its resolution. 

The failures-divergences model of esp cannot model 'fairness' 
properties. An infinite traces model, dealing with infinitely non­
deterministic processes, in needed. Unfortunately, this model does not 
have a complete partial order: it does not have upper bounds required by 
the domain axioms. A more sophisticated treatment is needed. 

8 Introduction to Powerdomains - Edmund Robinson (University of 
Sussex) 

This tutorial presented powerdomains, used in the denotation of 
concurrent languages (except for esp, which has its own, hand-crafted 
domains). 

Powerdomains model (finite) non-determinism. Informally, a non­
deterministic command can be considered as a mapping from the before 
state to a set of after states: 5 --+ P(5). Powerdomains are the domain­
theoretic analogues of the sets of finite subsets of a set. 

When reasoning about liveness, non-determinism is 'good': a larger set 
of possible outcomes means more good things might happen. When 
reasoning about safety, non-determinism is 'bad': a larger set of possible 
outcomes means less control over the process. Hence there are various 
different order relations necessary on powerdomains. 

Recent work on powerdomains has been in the area of databases. A 
database can be considered as a set of records. When different records 
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with identical fields are allowed, 'bag domains' can be used, but these are 
outside conventional domain theory. 

9 Powerdomains and Predicate Transformers: a Topological Approach­
Mike Smyth (Imperial College) 

This lecture presented the connection between denotational semantics 
using power domains, and axiomatic semantics using Dijkstra's weakest 
preconditions, ~hen viewed from a topological perspective. 

10 Further Reading 

The numbers before the references refer to the presentations where they 
were mentioned. 
(2) S. Abramsky. The lazy A-calculus. In D. Turner, editor, Research 

Topics in Functional Programming. Addison Wesley, 1990. 

(8) M. Hennesy and G. D. Plo.tkin. Full abstraction for a simple 
parallel programming language. In J. Becvar, editor, Proc. 
Mathematical Foundations of Computer Science, volume 74 of 
Lecture Notes in Computer Science, pages 108-120. Springer­
Verlag, 1979. 

(5) E. Moggi. A Modular Approach to Denotational Semantics. 
preprint. 1990. 

(5) E. Moggi. Inf & Comp. 93:55-92, 1991. 

(4) L. C. Paul son. Logic and Computation: Interactive Proof with 
Cambridge LCF, volume 2 of Cambridge Tracts in Theoretical 
Computer Science. Cambridge University Press, 1987. 

(9) M. B. Smyth. Power domains and predicate transformers: a 
topological view. In P. Diaz, editor, Proc. 10th International 
Colloquim on Automata, Languages and Programming, volume 
154 of Lecture Notes in Computer Science, pages 662-675. 
Springer-Verlag, 1983. 

R. D. Tennent. Semantics of Programming Languages. Prentice 
Hall, 1991. 

(8) S. Vickers. Topology via Logic. Cambridge University Press. 

Susan Stepney 
Logica Cambridge 



. The Genesis Systenl - An Overview . . . 

I . 

What are ForInal Methods? 

. , " 

Formal methods are techniques based on the application of mathematical alld logical concepts to 
computing. Most commonly the term is applied to system specification methods and notations 
such as Z (developed by the Programming Research Group at Oxford University) and VDM 
(the Vienna Development Method, developed at the IBM Vienna Laboratories). 

The varying emphases and needs of different organisations have lead to the development of a 
number of methods and nota.tions. Recognising this, 1ST has developed 'Genesis', a widely 
applicable, generic tool capable of supporting most formal methods. Genesis has already been 
successfully used by 1ST t.o creat.e t.ools to support Z and VD~-ll and can be tailored to support 
other approaches. 

Why use Formal Specification? 

Formal specifications, unlike those using English language descriptions and diagrams are pre­
cise and unambignons. Formal specifica.tions use the precision, conciseness and universality of 
Illathematics to produce specificatiolls which are demonstrably correct. 

Users of formal methods prod uce rigorously checkable specifications, unlike those depending on 
(often ambiguous) English language descriptions or vaguely defined diagrammatic notations. 
The greater confidence ill the correctness of designs that this produces ha.s lead to an increasing 
interest in such methods, especially in the areas of Safety Critical and High Reliability Systems. 
The new MoD standard 00-.5.5 on Safety Critical Systems specifically identifies formal methods 
as an essential part of the design of such software. 

An extra benefit of formal methods is the increased visibility of the design. Incompleteness or 
inconsistency in user requireni.ents can be identified earlier and dealt with then, rather than 
leaving unexamined areas to later stages of development where they can be much more costly 
to fix. 

How do Formal Methods fit into the Development Life-Cycle? 

Formal methods do not replace other methods, but they do provide a technique which builds 
upon the results of the initial stages of specification to give greater clarity to the design at an 
earlier stage. 

This early clarity and preciseness helps to avoid the design errors which, if undetected, can have 
Cl. ca.lamitous impact: on later development sta.ges. 



Support for FOrInal Methods 

TO'llIake the iJesl Ihe or fol' III al teclilliqllcs, there is <I cit'ari.v idelltified uct'd for appropriate 
tools. The rigollr delll,\.IIc!ed h.\" these 111etho<ls requires cOllljluting support if users are to realise 
their maximu11l potelltial. 

Tools can provide aids to the creation, modification and maintenance of formal specifications; 
they should also provide support for verificatioll of the correctness of designs (theorem proving). 

What does Genesis do? 

Gt'uesis is a tool which can bt' configured to provide a support en vironment for most formal 
Illethods. Gellesis has a.lready beell tailored to sllpport VDM and Z (these two environments 
are available from 1ST as separate products). 

Once configured for a particular method, the Genesis tools can be used to create, edit and browse 
through specifica.tions using syntax directed editors appropriate to the method in question. The 
use of such an editor ensures that all input is syntactically correct as it is entered. 

If a concrete syntax is defined for the method (ie an ASCII representation of the symbols it 
emplo.vs alld rules for their IIse) then a parseI' can be produced which allows text files contain­
illg specifications to 1)(' illlport.ed aud sYlltax checked. Once imported, specifications can be 
manipulated using tIle language editor. 

To enable specifications to be displayed and printed in a clea.r and consistent style, Genesis 
a.llows the required layout of specifications to be defined. The editor automatically maintains 
the required format as specifications are entered and modified. 

The development process in vol ves demonstrating that the specification is: 

correct - it correctly ca.ptures what was intended, 

complete - it includes a.ll the required functions, a.nd 

consistent - its parts do not contradict each other. 

\Vith a formal method, this process is aided by the existence of logic (inference) rules for proving 
theorems about the specification. Once configured, Genesis provides a proof editor which can 
be used interactively to prove theorems using the inference rules of the method. The user can 
'help' the proof editor by suggesting possible classes of inference rules to apply. Theorems can 
be recorded and used to simplify la.ter proofs. 



The Components of Genesis 

Genesis comprises three main cOlllpOnellts:' 

KENSHO'a. lallguage for' defining the llser iuterface. Kellsho takesicle,ls from LISP and 
J9,TEX(the powcrfllllayolll and t.vpesetting lallgllage) to pro\'icle a SllllView-based window 
interface. 

JADE a logic programming language for proving theorems. JADE is usecl to implement rules 
describing how statements about the system can be manipulated. This allows assertions 
about systems behavior to be proved correct. 

An LL(1) parser generator for creating parsers for the languages supported by the tools. 

:\ developer configurillg Genesis for a particular method (referred to as a 'Meta. User') uses 
these components to il1lplell1ell t tools to sllpport the method. Such tools provide the complete 
environment for tite ordinary llser of the method (the 'Application User'). At this level the 
details needed for I\ENSHO alld JADE are invisible to the application user who comh1Uuicates 
via the normal SUllView lllOllse alld keyboard interface. 

Support for Genesis 

A Genesis Meta User (a cre,ttor of a new support environment) needs a knowledge of several 
areas of computing. Naturally they will need an in depth knowledge of the method being 
implemented, but to lllake the best use of Genesis they will also need to know something of 
language definition (to lllake the best use of the parseI' generator) and proof theory and logic 
programming (to llse JADE e(['ectively). 

1ST's Formal Methods Group provide consultancy and support for Genesis users. Our expertise 
ill Genesis (as its original developers and from using it to create support environments for Z 
and VD M) enable us to advise on its application and assist in the creation of new tools. 

Our consultants have, between them, over 40 years of formal methods experience in industry 
covering a wide range of software engineering projects. YVe have a high level of expertise in 
methods, such as VD:M, Z and esp, as well as considerable experience in applying them to such 
areas as secure and high integrity systems. 

From using formal methods Oil a variety of projects, we are aware of the need for care in their 
introduction and use. vVe can advise on migration to formal methods, their applicability to 
client's needs and project management for formal methods development. 

YVe also provide training in formal methods, from the level of management overviews, through 
courses for project leaders and line managers, to in-depth technical courses on specific methods. 



The Genesis Z Tool - An Overview 

What IS the Genesis Z Tool? 

Ccnesis Z is a tool \Vii iell facilitat('s the crcation a1l(1 verificatioll of forlllal specifica.tions using 
the Z notatioll. (;t'llcsic; Z has iJeell bllilt 011 tlie fOlllldatiolls uf C(,lIesis whicli was designed to 
provide generic lllecliallic;llls for tools to support formal methods. 

The Genesis Z Tool Components 

The Specification Editor 

The Genesis Z Tool Specificatioll t:ditor allows users to crea.te alld modify Z specifications which 
are stored intel'llall.v as .\ bstrClct S ylI t.ax Trees (AST's). 

Specifications ma.y be input. in olle of two \vays: 

• by using the syntax-directed editor 

• by writin~ the specification in ASCII and parsing it into the editor 

The syntax-directe(h~ditor is operated from menus. Users select meta-variables from the speci­
fication and ex pall cl eac Ii olle 1111 ti I ollly terllli Hals re III ai H. Eac h choice for expansion appears in 
a. menu and correspoHch to a prodllction rule ill the gra.mmar for the Z la.nguage. Because users 
call only choose Cl va.lid productioll. the sYlltactic correctness of the specification is assured. 

ASCII text can be t.yped into a separate Text Window. A corresponding syntactic category is 
then selected and the ASCII text is parsed to produced the AST which is subsequently displayed 
Oll the Specification Canvas. A facility is also provided to unparse an AST back to its ASCII 
equivalent. 

These methods are complementary and users may freely switch between them. Each specifica­
tion may be stored as a file for subsequent examination and/OI' modification. 

Because Z provides no lllechauisl11 for structuring text, a specification writtell in the Z language 
can often be difficult to assimilate. To overcome this deficiency, the Genesis Z Tool allows users 
to structure their specificatio'ns into Chapters. 

Associated with each chapter is a list of names of the chapters it references; the specification 
editor has facilities to maintain and view these references. A chapter referenced within another 
chapter is considered to be part of that chapter and can be referred to within it. \Nhen a chapter 
is type checked, the type checker is initialised with type information stored with the chapters 
referenced. 

Ea.ch chapter has Cl na.Jlle associated witll it. The full chapter lHLllIC is the absolute pathname 
of the corresponding U nix file. The Genesis Z Tool provides a nickname facility which allows 
names to be declared which Illap onto full chapter names. 
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, The M~th~matical Toolkit 

The Genesis, Z Tool ill<:lucles th~ ~ l\;lathclllatical Toolkit as defined in Spivey:s "The Z Notation: 
:\' n~ference Jvlan ual". The t(mlkit. has beell di vided, ill to chapters \\·ltich may be refel:enccd' by 
users within their specifications. 

The Type Checker 

The type checker uses a. set of rules to verify that a Z specification is correctly typed. Type 
checking is carried out with respect to the scope of references of a chapter; i.e. the chapter 
itself, the chapters it references and all chapters referenced by those chapters and so on. If any 
errors are detected, the location and nature of those errors will be reported. 

The Tactical Proof System 

The Tactical Proof System consists of a Tactical Logic Machine, a Proof 'Window and a Secure 
Lisp Reader. The Proof Window displays the goal to be proved. The user selects a proof goal 
and applies a tactic. If successful, this results in removing the original goal and replacing it 
with the new proof goals needed to complete the proof. The original goal is proved when no 
more proof goals remain. 

The tactic applications are supplied by the user as Lisp expressions which are read from a Lisp 
·Window. These expressiolls are read ill via the Secure Lisp Reader which ensures tha.t no illegal 
expressions can be executed which fila.,)! subvert the integrity of the proof state. 

The tactics provided implement inference rules and there is a term rewriting capability. Term 
rewritings a.re called conversions. The con versions provided implement basic simplifications and 
the ability to rewrite with respect to an equation or logical equivalence from the goal. 

The Tactical Logic Machine contains the rules necessary to carry out a proof. A number of 
basic tactics and conversions are supplied. New tactics and conversions can be built up from 
those provided to capture re-usable proof techniques. The Genesis Z Tool does not allow proofs 
to be carried out on specifications which have not been type checked. 

Each chapter may have proof-related information stored with it. This information is stored 
within notes. There are currently three kinds of notes: 

Tactical program notes - which are source code files for tactical proof programs. 

Demonstration notes - which record the proof trees generated by the tactical proof system. 

Workspace object notes - which are used to store derived rules and may also be used to 
hold arbitarary user data. 

i 2 



Summary 

The Genesis Z Tool has been designed to support the creation of specifications written in the 
Z language. The provision of a synta.x-directed editor ensures that the production rules for the 
Z grammar are alwa.ys obeyed. Users are not restricted to using the editor in syntax-directed 
mode; they may als'o enter the text in ASCII and then parse it into the specification. 

A chapter mechanism allows large specifications to be split into more manageable parts. Chap­
ters may also include references to other chapters. Notes can be used to associate proof-related 
information with each chapter. When a chapter is type checked, the system will report the 
exact nature and location of all type-related errors . 

. -\n extensible tactical proof system allows users to prove the validity of assertions made in their 
specifications. 

Further Information 

For further infomlation please contact: 

Karam Ashoo 
Imperial Software Technology 
3 Glisson Road 
Cambridge CB 1 2HA, England 
Telephone: (0223) 462400 
Fax: (0223) 462500 
Electronic mail: ka@ist.co.uk 
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SIMPLIFYING PREDICATE CALCULUS PROOFS 

Tho~. HOLia a ~e: order logic'proof tool, a sign~fiCJlDt part of the reasoning undertaken in industrial 
applicatiOD3 (especially if you are using it to support Z!) is essentjally first order. The ease with which 
users can prove results in the first order predicate caJcu1ua is therefore significant to overall productivity. 

Some of the innovations we have made in ICL HOL simplify ~ proofs, and ~ it easier for beginners 
~ learn ~ow to prove first order resUlts. A new user who is fi,miliar with first order logic should be able to 
sit down In front orICL HOL and learn within five minutes how to use the tool to prove any (true) first 
order result. Though we ~n't ~tee the proof will be easy, use of the tool for these problems is easy, 
and the tool does help a lot m finding the proo£ 

The simplest proof strategy is to use the resolution based facilities recently developed for ICL HOL. These 
solve many simple pure predicate calculus results automatically. However, since some results may not be 
provable automatically (or may take too long), it is useful to have a good method to ran back on if 
completely automatic proof fails. 

The ·two tactic story" is a simple but effective method which can be used either to discharge completely a 
predicate calculus result, or to progress it until resolution is able to finish the job. 

The first of the two tactics, ·contr tac", sets up the user for a classical'" proof by contradiction', 
aggressively taking apart the goal8nd yielding a set of sub-goals each requiring proof of? from a set of 
contradictory assumptions. If the original goal is a propnsitUmal tautology ·contr _ tac" will complete the 
proof without further intervention by the user. 

The second tactic, "list spec asm tac" may then be used to specialise one of the assumptions of the current 
sub-goal to yield an exPlicit ~tr8diction. All necessary inference other than the specialisation of 
universally quantified assumptions (viz: propositional reasoning and skolemisation of existential 
88SUmptioD3) is undertaJren automaticaUy, SO t1lat the user is only required to identify the necessary 
substitutions. In typical proof most of the top level sub-goals would be discharged after just one 
speOalWation step. 

The follawing eDDlPle proof is the proof of proposition ~L n from Principia Mathematics (after 
tnmsJation into our notation). The script is presented in ASCII as if it were Cambridge HOL ( ... ?- meaDS 

"there exists-, "'!" meana 'for all"), though the original proof script was in the eziended character set used 
by ICL HOL. The result is automatically provable with the resolution f9C'lities, but is used here to 
illustrate the two tactic method. 

push ..zoal<D. " 
(?%. p z) 1\ (?%. q z) - > 

«I%. p z - > r z) 1\ (lz. q z - > s z) 

('.z w. p z 1\ q w - > r z 1\ s w» 
"); 

( •• jtj t proofby _..:I; ..... ...... m a;es con ................... u, 

( • ••• Goal "1 •••• *) 

(. 7*) -p z" 
C· 6*) .q z" 
(. 5 *) "!%. P z - > r z' 
C· 4 *) "!z. q z - > s z" 
(. 3 *) "p z'" 
C· 2., "q w" 
(. I*) .- rz"· 

yielding four sub-goals *) 



(. • •• Goal "2" ••• ., 

(. 7·) "p z· 
(. 6·) "q z" 
( • 5·) "!z. p z: - > r z' 
(. 4·) "!z. q z - > s z" 
(. 3 .) "p z"· 
(. 2·) "q ~ 
(. 1 .) "- sw" 

(. ?I-·) "F" 

Tactic produced 0 sub-goals: 
Current goal achieved, next goal is: 

(. • •• Goal "3" ••• ., 

(. 5·) "p ~ 
(·4·) "qz" 
(. 3 *) "!z w. P z 1\ q w - > r z 1\ s w" 
(. 2 *) "p z'" 
(. 1 *) • - r z'" 

(. ?I- .) "F" 

a (list_spec _ 8SDl_ tac 
"!z w. p z 1\ q w - > r z I\. s w" rz"·,·z",]); 

Tactic produced 0 sub-goals: 
Current goal acbie'led, next goal is: 

c· ••• Goal",,· ••• ., 

C* 5 *) "p ~ 
(* 4·)· "q z· 
(* 3 *) "!: w. p z 1\ q w - > r z 1\ sw" 
(* 2·) "q z'· 
(* 1 *) "- sr· 

(*?I- *) T 

a (list spec asm tal: 
"!z w. P z 1\ -q w :. > r z 1\ s w" rz","z'''']); 

Tactic procb:ed 0 sub-goals: 
Current and main pi achieved 

The theorem may now be retrie'Ied from _the goal-~ and stared in a theory or bound to an ML came. 
.. ~ 

The main merits of this "two tactic -method" are that it is systemaQc and n:quires very little knowledge at 
proof machinery. You do need to understand the predicate calculus to be able to identify what to 
instantiate, but you won't be frustrated by not knowing what tactic:slrulesICOIlVersioD3 to use. 

The approach described above covers only first order predicate calculus without equality. Good general 
methods adequate for most applicatioD3 require the user to be {;,mjUar with only a small subset of the wide 
range of facilities available in ICL HOr.. We are continuing work on reducing the knowledge required by 
the user of the system, and on clear and straightforward systematic approaches to proof with the IeI. HOL 
system. 

Though the proof above is in the HOL language rather than in Z. a similar proof style will suffice for pure 
predicate calculus results in Z. 
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Conference Programme - Wednesday 24 to Friday 26 June 

Wednesday 24 June 

OS.oo - OS.45 

OS.45 - 09.00 

09.00 - 10.00 

10.00 - 10.30 

10.30 - 12.00 

12.00 - 13.30 

13.30 - 15.00 

15.00-15.30 

15.30-17.00 

11 

Registration at Sheffield City Polytechnic 

Opening 

Guest Speaker - G Balbo 
Performance Issues in Parallel Programming 

Refreshments 

Roberl Shapiro (Meta Software Corporation, Massachusells USA) and 
Harlmann Genrich (GMD, Bonn, Germany) , 
Formal Verification of an Arbiter Cascade 

Carlos A Heuser (Universidade Federal do Rio Grande do Sui Porto 
Alegre, Brazil) and Gernot Richter (GMD, Bonn, Germany) , 
Constructs for Modelling Information Systems with Petri Nets 

S(lren Christensen (Aarhus University, Denmark) and Laure Petrucci 
(CEDRIC-I1E, Paris, France) 
Towards a Modular Analysis of Coloured Petri Nets 

Lunch 

Peter Kemper and Falko Bause (Universilllt Dortmund, Germany) 
An Efficient Polynomial-Time Algorithm to Decide Liveness and 
Boundedness of Free-Choice Nets 

V~nio M Savi and Xiao-Ian Xie (lNRIA, Metz, France) 
Llveness and Boundedness Analysis for Petri Nets with Event Graph 
Modules 

Kamel Barkaoui (CNAM, Paris, France) and Michel Minoux 
(Universite Pierre et Marie Curie, Paris, France) , 
A Polynomial-Time Graph Algorithm to Decide Liveness of Some 
Basic Classes of Bounded Petri Nets 

Refreshments 

Susanna Donatelli and Malleo Sereno (Universitrt di Torino, Italy) 
On the Product Form Solution for Stochastic Petri Nets 

GUnter KIas (Siemens AG, MUnchen, Germany) 
Hierarchical Solution of Generalised Stochastic Petri Nets by Means 
of Traffic Processes 

Giorgio Bruno, Andrea Castella, Gianpaolo Macario, and Marco P 
Pescarmona (Politecnico di Torino, Italy) 
Scheduling Hard Real Time Systems Using High-Level Petri Nets 

Wednesday 24 June - Social Programme 

tR.t 5 

19.00 - 20.30 

20.30 - 23.00 

Coach leaves Novotel for visit to Chatsworth 

Tour of Chatswonh House, home of Their Graces the Duke and 
Duchess of Devonshire 

Dinner in the Carriage House Restaurant, Chatsworth 

Thursday 25 June 

09.00 - 10.00 

10.00 - 10.30 

10.30 - 12.00 

12.00 - 13.30 

13.30 - 15.00 

15.00 - 15.30 

15.30 

Guest Speaker - W Reisig 
Combining Petri Nets with Other Formal Method!! 

Refreshments 

Project Presentations 

Geoff CUllS (Sheffield City Polytechnic, UK) and Shalln Ralligan 
(Systec CS Limited, Sheffield, UK) 
Using Petri Nets to Develop Programs for PLC Systems 

Linda Wilkens, lames Canning and Pillrick Krolak (University of 
Massachusells, Lowell, USA) -
Modelling Fine Grain Computation via the Fusion of Two Extended 
Petri Nets 

K Lemmer and E Schnieder (Technische Universitllt Braunschweig, 
Germany) 
Modelling and Control of Complex Logistic Systems for 
Manufacturing 

Annie Guevel (lXI, Toulouse, France) 
Using Generalised Stochastic Petri Nets for Systems Assessment: 
Operational Availability and Exploitation Costs of a ConstellaJion of 
Satellites -

Lunch 

Carolyn Brown and Douglas Gurr (Aarhus University, Denmark) 
Refinement and Simulation of Nets - A Categorical Characterisation 

Johan Lilius (Helsinki University of Technology, Finland) 
High-Level Nets and Linear Logic 

Hans Fleischback (Universitllt Oldenburg, Germany) 
P-Superfairness in Nets 

Refreshments 

Work in Progress 
In this session the Conference Participants are invited to make short 
presentations of their ongoing work. Each presentation will be 10-15 
minutes. Those who wish to contribute should contact the Programme 
Committee Chairman before or during the Conference. 

12 



Friday 26 June 

09.00 - 10.00 

10.00 - 10.30 

10.30 - 12.00 

12.00 - 13.30 

13.30 - 14.30 

14.30 - 15.00 

15.00 - 16.30 . 

16.30 

Guest Speaker - M lIennes!!y 
Action Refinement in Proce!;!; Algebras 

Rcfrc~hl11entR 

C I\lIlnnl nnd rh Schl1l1chclcn (ln~titllt (MAn, Grenohle, Frnnce) 
Place lJi!'lirnlllation!t in Petri Net!! 

Kunihiko I1irai~hi (Flljit~1I Lahoratorie~ Limited, Numa7.u, Japan) Con!ltruetion of Petri Nets by Presenting EXAmrlu 

A V KovalYllv (Byelorus~i:1Il Academy of Sciences, Minsk, Ru~~ia) Concurrency Relations and Safeness Checking for Petri Nets 

Lunch 

Project Presentations 

J c: I.Inret, 11. ROIIX, n Alg:1yre~ Rnd M C:hnmontin (Univeuil~ 
'rulllulIse, I'rimce) 
EVAL: A Petri Net Ba!;ed Industrial Tool for System Modelling and 
Evaluation 

Willi:lI11 W Md.endnn Jr (Drapcr Lahoratory, Massachusell8, USA) and Richnrd F Vidale (Roston University, Massachusetts, USA) 
Analysis of an Ada System Using Coloured Petri Nets and 
Occurrence Graphs 

Kimmo Varpaalliel11i amI Marko Rauhamaa (Helsinki University of 
Technology, FinlAnd) 
The Stubborn Set Method in Practice 

Refreshments 

Jllrg Oescl (Teclmische Univcrsillll, M!lnchenJ" Germnny) A Proof of the Rank Theorem for Extended I'ree Choice Nets 

E Tcruel (Universidnd de Zararm:lI, SI':1in), P Chr;t:lIstowski-Wachtcl (Warsaw University, Poland), M Co om and M Silva (Universidad de 
Z:lrago7.a, Spain) 
On Weighted T-Sy!;tems 

Greg Findlow (Tclccom AII~tralia) 
Ohlalnlng Deadlock-Preserving Skeletons for Coloured Nets 

Closing session 

Friday 26 June - Social Programme 
19.30 - 24.00 Conference Dinner at the Cutlers' lIall 

See you in Chicago for Petri Nets 1993 

Conference Information 

Venue 
The 'I\ttorialft and Conference will take place In the New Teaching mock on the Collegiate site of Sheffield City Polytechnic (see map inside back cover). 

Arrival and reception 
Upon arrival in Sheffield. aele,ates should mike their way to the Novotel to regl"er and collect their Conference p,Rpers. The Petri Nets reception and Information desk will be ~huRted in the Huntsman suite of the hotel and will be open at the following times: 

Sunday 21 June 
Tuesday 23 June 

14.00 - 21.00 (Tutorials and Conference) 
14.00 - 21.00 (Conference) 

Participants who arrive later than these times may collect their Conference papers the following morning from the reception and information desk at the Conference venue. 

Contact address, telephone and fax numbers flotel Novotel Sheffield 

Conference office 

Conference office 

Arundel Gate 
Sheffield SI 2PR 
Telephone + 44 742 781781 
Fax +44742787744 

Sheffield City Polytechnic 
36 Collegiate Crescent 
Sheffield SIO 20P 
Telephone +44742532290 
Fax +44 742 532290 

The Conference office will be located in the New Teaching Block. Once the Conference is underway, all enquiries should be directed to this office . 

Office services 
Telephone, fall and E-mail facilities will be available in the Conference office. The Novotel Business Centre offers photocopying, fill and credit card telephone facilities. 

Conference proceedings 
Registered delegates will receive a copy of the Conference proceedings upon arrival. Additional copies will be on sale at the registration desk and in the Conference office. 

Fire regulations 
You are aslted to familiarise yourself with the action to be taken in case of fire or emergency, both at the hotel and the Conference venue. 

Medical 
In case of a medical emergency. contact the Conference office. The nearest accident/emergency unit is at the Royal Hallamshire Hospital on Glossop Road (see map inside back cover) telephone 766222. 

", ..... ~ ... 



-Workshop Announcement 

"What Good Are Partial Orders?" 

June 22,1992, Sheffield (England) 

Description 

Partial order semantics is an alternative to interleaving semantics for the description of the behaviour 
of concurrent systems. Recent developments have moved from ideological reasoning to more objective 
investigations of the relative usefulnesses of both (or intermediate) approaches. The Esprit Basic Research 
Working Group 6067 CALIBAN (Causal Calculi Based on Nets) organises a one-day workshop devoted 
to this topic on June 22 in Sheffield (England). 

This workshop takes place just prior to a I-day Tutorial on the Relationship between Different Models 
of Concurrency (June 23, by Mogens Nielsen, Aarhus University), an the Annual Petri Net Conference 
(J une 24-26), both also in Sheffield. 

The workshop aims to provide a forum at which stock can be taken of the developments; at which the 
actual advantages (or disadvantages) of partial order semantics can be assessed; and at which further 
directions of research can be identified. It seemed appropriate to exploit the vicinity of the Petri Net 
Conference, since the potential usefulness of partial orders have frequently been stressed in net theory. 
However the themes of the workshop stretch across theories and are not limited to Petri nets. 

The workshop is informal and will contain time for breaks and discussion. 

Programme 

June 22, 1992. 

9:30 - 10:20 Jos Baeten, University of Technology Eindhoven: 
What Good is Interleaving? 

The talk will consider the relative merits and place of partial order semantics and inter­
leaving semantics. 

10:20 - 11:00 Marta Z. Kwiatkowska, University of Leicester: 
Use of Order and Metric in Partial Order Semantics. 

We consider Mazurkiewicz traces as a representation of concurrent behaviour. Two 
constructions of infinite traces are presented, one based on partial order and one on a 
metric, and their relationship discussed. 

11:00 - 11:30 Coffee Break. 



11:30 - 12: 10 Javier Esparza, Universitat Hildesheim: 
Fast Model Checking Using Partial Order Semantics. 

Partial order semantics can be used to palliate the state space explosion problem caused 
by the representation of concurrency by interleaving. We present a model checker based 
on t.he theory of nonsequentiaf processes, and compare it with other ones existing in the 
literature. 

12: 10 - 12:.')0 Raymond Devillers, Universite Libre de Bruxelles: 
General Refinement and Recursion for the Petri Box Calculus. 

New general definit.ions are given for the refinement and recursion operators in the calcu­
lus of Pet.ri Boxes. It. is shown that not only recursion, but also other operators such as 
sequence, choice and iteration can be viewed as based on refinement. Various structural 
properties of these operators can be deduced from a general property of (simultaneous) 
refinement. A partial order based denotational approach for recursion is presented, which 
yields a unique fixpoint even in unguarded cases. The construction is based on partially 
ordered place name sets. It is discussed how the partial orders used in this construction 
interact with each other and are related to the idea of causality. 

12:50 - 14:20 Lunch Break. 

14:20 - 15:10 Robin Milner. University of Edinburgh: 
Commitment and the Polynomial Pi-Calculus. 

Actions in the pi-calculus are so far (as in CCS) very simple; they can be composed 
from just one or two particles. These particles carry information, so the action structure 
cannot be enriched exactly as in ACP, Esterel or SCCS. But it can in fact be enriched 
in such a way that actions themselves form a rich algebraic structure over which there is 
a partial order - commitment - representing interaction or reduction. The commitment 
order reflects causal independence, in this sense: precedence holds' between two disjoint 
interactions only when one of them provides information needed to perform the other. 

15:10 - 1.5:50 Waiter Vogler. Technische Universitat Munchen: 
Interval Orders and Action refinement. 

A semantics supports the top-down design by action refinement if it induces a congruence 
for this operator. It can be shown that partial order semantics is necessary for this 
purpose. A special class of partial orders, the class of interval orders, turns out to be 
necessary and sufficient. Interval semantics is a partial order semantics, but does not 
model causality. Instead, it has a temporal flavour. Further.more, it more or less allows 
a sequential representation.-

15:50 - 16:20 Tea Break. 

16:20 - li:OO Maciej Koutny, University of Newcastle upon Tyne: 
Extensions of Partial Order Semantics. 

Partial orders describe concurrent histories which capture causality and concurrency 
invarants. We show that it is possible to express other invariants, such as weak causality 
and commutativity, by suitably extending the notion of a partial order. 

17:00 -?? Discussion (Moderator: Eike Best, U niversitat Hildesheim): 
What Good, Then, are Partial Orders? 

Organisation and Registration 

Participants of the workshop will be charged a moderate fee of 30 Pounds to cover organisational over­
head. Registered participants will receive a booklet containing abstracts of the speakers' talks, and a 
transcription of the discussion session, as well as a summary of the discussion during and in between 
talks. The fee also includes lunch and refreshments on Monday, June 22. 

If you wish to register by electronic mail. . 

Prof. Eike Best 
Institut fur Informatik 
Universitat Hildesheim 
e-mail: E.Best@informatik.uni-hildesheim.de 
Tel. (49) 5121 883 741/0, FAX (49) 5121 860"475. 

I~ 

Send a request for registration to Ms. Grace Roberts 

Ms. Grace Roberts 
Sheffield City Polytechnic, Conference Services 
36 Collegiate Crescent 
Sheffield, S10 2BP, United Kingdom 
Tel. (44) 742 532 577, FAX (44) 742 532 579. 



AI AT THE CROSSROADS 
A REPORT OF THE FIRST INTERNATIONAL CONFERENCE INTO 

THE FUNDAMENTALS OF ARTIFICIAL INTELLIGENCE. 

In the Crossroads Motel. at the junction of Adenauerstrasse and Karlmanstrasse in Aachen, a rectangular negligent 
conference centre in the style of the "nouvelle brutalisme", a cross-disciplinary team have been examining the 
foundations of Artificial Intelligence research. This is the first fruit of the new interdisciplinary initiative funded by the 
NADIR directorate of the SERC. The problems this distinguished team have been addressing were first recognised by 
students studying· adv.;;lnced AI courses at the Universities of Margare and Auchtermuchty. These courses were 
sufficiently advanced to have cast doubt on the simplistic assumption that Artificial Intelligence is Expert Systems. 
The students realised at the end of the courses that they still didn't know what artificial intelligence was. In practice 
this could be reduced to the empirical question of how to tell an artificially intelligent program from one that was just 
pretending - or, to be more precise about it, how to tell a system that. if it were a human being, would naturally be 
supposed to be intelligent, from one that. if it were a human being, would narurally be supposed to be pr~tending to be 
one. 

Prof Smart of Auchtermuchty's Department of Sociology and Comics (a cost-saving merger purely in order to share 
admininstrative overheads) said that his research had shown that self-categorisation of the different types of AI 
Research had been skewed by inappropriate nomenclature. Searle had popularised the categorisation of "strOng ai" 
and "weak ai". but being a philosopher he had not considered the Adlerian problems posed by terms with such 
personal meaning to the super-ego. 

This was the value of a cross-disciplinary approach. For example, if you were a small nyaft' with spectacles who got 
beaten up in the school playground, and had worked hard for twenty-five years to become a professor so you could tip 
your nose at boneheaded bullies, would you admit to doing research into "weak ai"? Consequently almost all 
researchers claimed to be doing "strOng ai" themselves, asserting "weak ai" to be research done by people in other 
disciplines which had run out of research funds, but who had found some way of convincing the research councils that 
what they were doing was relevant to AI. For example, German research had shown that photographs of tall blond 
people were generally supposed to be more intelligent than small dark people, even though half of them were actually 
wearing wigs and sitting in misleadingly scaled chairs. Indeed, this practice (of increasing the appearance of 
intelligence by wearing wigs and sitting in special chairs) had been used for centuries by the British Judiciary to give 
an appearance of intelligence. 

Reasoning that analogous effects might pertain in AI, Smart's HCI researchers had established that programs running 
in computers with large display screens and moving coloured pictures were indeed judged to be the most intelligent, 
but were also thought to be dauntingly unapproachable. It has been known for a long time that the highest 
approachability index is possessed by fluffy things with large round eyes and bulging foreheads. hence the prevalence 
of spectacles, beards, and baldness amongst both male and female academics, thought to be an evolutionary adaptation 
to offset their otherwise off-putting intelligence. The HCI team are now conducting experiments in improving the 
approachability of artificially intelligent systems by replacing the plastic mouse with with a fluffy bunny rabbit. It 
turns out that the colour of the bunny is very important, but that this varies considerably between individuals. This 
poses as yet unsolved and very difficult technical problems which their industrial collaborators in the intelligent fluffy 
toy industry are working on. 

Prof Abelson of Margate's Department of Divinity and Medieval Music (a cost-saving merger purely in order to share 
admininstrative overheads) pointed out that many of the current philosophical disputes underlying AI were 
intriguingly similar to the theological disputes which troubled the early Church. The question of the relation between 
real and artificial intelligence was very similar to the dispute between the Homoousians and the Homoiousians which 
Athanasius the Great settled in AD 362 in Alexandria. As recorded in the 'Tom us ad Antiochemus', Athanasius 
asserted that the 'ousia' of 'homoousia' meant 'having a common element' rather than 'identity', but it was not true, 
as first proposed by Zahn, and accepted in some form by Gwalkins, RmJack, and Seiburg, that 'homoousios' 
triumphed by a transformation into 'homoiousios'. Duchesne's verdict in 'The Early History of the Church' (vol ii 
E.T. p281) was a fair statement of the case: "The Nicene term was in no way ousted ... But the idea which the 
'homoiousios' accentuated was admitted, under another formula - that of the three 'hypostases' - as a useful and even 
necessary explanation of the 'homoousios'." The similarity to the current philosophical debates in AI was most 
striking. 



Prof Abelson suggested that anificial intelligence was like moral goodness, or happiness, i.e., something which could 
never be achieved by trying to achieve it directly. but only as a side effect of trying to achieve it in other people - or in 
this case, machines. Thus theological and philosophical justification had been found for one of AI's basic, but hitherto 
unproved, assumptions. 

As to the question of whether it would be possible for a machine to have an immortal soul, he considered that no 
machine which was not clever enough to wonder whether it had a soul could possibly be supposed to have one. In the 
case of machines which were capable of worrying about the question, it would initially have to be a question of faith 
on the pan of the individual machine. The question would only be finally resolved by the advent of an Artificial 
Machine-Based Messiah. The NADIR directorate were currently seeking peer comment on the rather delicate question 
of Who should be responsible for this research project, and whether to waive the usual requirements of industrial 
relevance and the completion of the RG2 form in sextuplicate. 

Their own special interest (i.e. the Department of Divinity and Medieval Music) was in artificially moral machines. 
Their CWTent research project concerned scripture-based machines which were capable of understanding simple news 
stories from the tabloid press, and deciding whether or not the various actions desoibed were right or wrong, using an 
Assumption-Based Morals Maintenance System based on the Holy Scriptures. 
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FOR1lJCOMING EVENTS 
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lntsnation.a1 CoDlennu _ M_ureascnt iIIDCI ModeJllDa of Ccampmar S". .... 
SIGMETRICS '92/PERroRMANCE '92 
Newport, R.I~ USA. 
SlGMlITRICS IfIP WG 7.3. 
Unda Wright, D!gilal Equipment Corp., TAYl-2/Jl1. 151 TaIor St.. Uttleton. MA 01460; 
'phone (5Ol) 952-'476. 
wrightOtpa.enet.dec,com. 

JlUUIl-3 
Sixth Israel Coltference OIl Compute SyfIema aDd ~ Bnglnwdnl 
Herzl iya. Isrul 
IEEE Computer Sac. IJrad OIapll!r, Information ~ AJ9OC. of land. 
Coni~ &aetarlal. onra. ro Box S0432.. TeI Avlv 61!m. Israel. phone 972 (3) 664-
825. 6uc 9'J2 (3) 660-952-

J lIl\C 10 -12 
3rd WDrbhop 011 ~ iD Losic 
META-92 
Uppsala. Sweden. 
Assoc. for Logic ProgramJDIDg and UppsaIa lJnIy. 
Ionas BarklWld, Camp, Sd. Dept.. Boi S2O. 5-75120 Upp&ala. Sweden; +'6 1& 1&1050; tu: 
ri6 18 5212'lO, 
;onas@csd,UIUe 

Jue15-18 
Uth ~ CCIIIl_ OIlAa........s DHadleA 
CADBll. 
Saratoga Sprtnp. NY, USA. 
Program c:hair: Deepak JCaput.(51&1 'U-42BI, 
ade-llOaWbmymu 
local Arrangements 0IaIr: Nei1 V, t,(unay. (518) 442-3393. 
cade-llliks.a1bmy..edu 

Jane15-18 
P3raUel ~ DId l..uI&uae Baropa 
PARU!'92, 
Paris. France. 
Prof, Daniel EIiembIe. l.JniwftIlE Paris Sud Orsay. uu.. BI&. 490. 91405 Ona, Cedes. 
Ftence, Id; +33 1 69 oil 66 21,lax: +33 1 69 4t 65 86. 
de@lri.1rilr 
Veronique Segaut,. APCET, 156 Bd. Perebe. 75011, Pub. Id: +3314766 24 19, tell!lC +33 
142679312. 

]aneU.19 
Logic and Co~ Sdexz 
Marseille. Prance. 
G. Blanc. Oept. of Mathalatb and Compubs' ScieN:Ie. hc:ulty of 5deN:Is of Lumlny, 
u..e 901, 13288 w..eiIle Ccdcx 9, ~ 

Jane16-18 
Compala' Seau:lty FouadaIiana WOJbhop V 
Franronia. N.H. USA. 
U!onard LaPadula. information Security TedWcal Canter, MItre Corp., Bedford, MA 
01~. phone (617) 211-32.61. 
Ijl@tnilfe.org 
Ravi Sandbu, ISSE Dept., Gc:orp MUDII VRvy ~ VA 221130 ".c. phone 003) 993-
1659. 
sandhuftsitevax.gmu.ed1l 
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JaM 17 -19 
Conferotce on l'logummiDcl.ilnglup De.1p INIl11lplmteatatlon 
AC.\{ SIGPLAN'92 
San Francisco, CAlifornia, USA. 
ACM SIGPLAN. 

Ev: vi q:3tI GS-AIJIH1G 

Conference Chair: SItWt L FeJdman. Bellco~ 445 South Street. Morristown, NJ 0'l96(). 
1910.'~ (201) 829-4305. 
sif@bo!IJrore.rom 
Progmn 0IaIr: Ou1stopher W. Fraser. AT&tT Bell UbCIDIIDrirs, Itoom 2C~, 600 
MounWn AVl!I1ue, Morray HlJJ. NJ 0797~ 'phone (908) 582-3583. 
cwfltre5eudutt.co1D 
LocaJ Anangemenb 0Ialr: Stan Osbo~ Computer Science Oepu-tment,. San 
Prancisro State University, 1600 HoUoway Avem1l!. San I'-ranc:iaa>. CA ~l32.. 'phontt 
(415) 138-2168. 
starnkufru.edu 

JIllle 17 • 19 
,th lnIImadon.al C~ on Sottw.-c I!IIgI.Dftrlna Dd ICDewledge ~ 

~'~. 
Univ. of SaJemo, Univ. of Naples. CRlAI. Univ. of I'I~ SWIFl'. 
$.I<. 0Iang. Dept. of Comp. Sei., Univ. of Pilbbargh. 1'I1bburgb. PA 15260; (~2) 624-
802 
chAngOc::s.pitt.ed a 

,one 18-20 
18th Intcmatlonal Workshop on Gtapb-lllcorctic COII<Zpb iD Canpatu Sdence 
W~·Naurod, Gennuy. 
JolwIn Wolgang GoetIIc Ulllv. . 
Hmst W. M_yr, J.W. Goethe Univ .• Theo~ Inlormatlk, IIobert·Ma~. 11-15, 
W~ I'rIInIdurt am Main, Germany; Till: -'969 7'988325. 
ma ytethUnformatlk.uni-lranltfurt.de 

Jaae19-lO 
Worbhvp OD rutW BvaJaldloD and S~IIAMd f'rIIIrua ManIpulation 
ACM SlGPLAN 
San Fnnciaal. CA. USA. 
GenenI and rrogram chair: O\arles c.on.eI, ~ of Computer Sdm<:e, Yale 
Unlvenity.5 PrOspect Street, New HaVl!ll, CT d6o:2O. l&. 

I!malJ: coruelOcs.yaJe.edu 
UIca.l AlrangeMel\ta: SUn OIIbo ...... 
!!mail: staa4bna.com 

'anclO-21 
WOObhoponmud~AW~ 
ACMSICPLAN 
San Prancisco. CA. USA. 
Program Chair: Peter Lee, School of Computer~. UmeOe MelJon University, 
SIXX) ForM Av~ Pittsburgh. PA l521l-389O, 'phone (,12) .3049. 
PI!tel'.J..edIa.cmu.edu 
General 0Ia1r: Davld Mac.{luetn AT&tT IIeIl LahonIDrte. Room 2C-322. 600 Mountain 
AVOlIlr. Murray HI1I. NJ 07914. 
macqueenOresearch.an.com 

Date: 'ODe 21 
TItle: Worbhop OIl Commutloa. 
Spar-. ACM SlGPLAN 
I.oc:a.tIoft: San Prandsco. CA. USA. 
Paps- Submission 0eIalIs: 

Olivier Danvy, Department 01 Computing UId InfonnadoD Sdences KAnsaa State 
University, Manhattan. J<S 66.502. USA. • 
Gc:NnJ and prognm c:haJr. OUvier Danvy, 
danvy@dsJcau.edu, 
Carolyn 1.. Talllltt. 
c1tC11salLatanford,eda 
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~ 
Title: 

Location: 
Contact: 

Date 
Title: 
LoariIan: 
Contact: 

l!maiI: 

Emall: 

Date: 
Title: 
Loatian: 
SpoDSOr. 
CoDiad: 

Emall: 

'l-> 
Date: 
TItle: 

W LoaIdon: 
Acronym: 
CoDiad: 

l!maiI: 

Dab!t 
Title: 
Acronym: 
Locadon: 
Cospomon: 

Com.:t: 

Bmatl: 

Dac 
Title: 

Location: 
Contact: 

EmatI: 
Or: 

Due 
Title: 
Location: 

~ 

9BSIIGS050 

Jane 22-24 
InWn.atlolW Confemlte 011 Theorem Proven la Clmdt DetJp Tlleary, PractIce md 
~ 
Nljmegen. The Nethet'IandL 
V. Stavridou. TI>CD Progtamme OIalr. Department of Comp!lm- ScIence. RHBNC. 
Univenity at London. EgJwn HiD. Sgham. Surrey. 1W20 OEX. UK. 

Juue22-24 
1992 ACM Conftnlll:8 01\ 1JIp and F1mcIIaaaJ.l'rognmmlns 
San Prandsoo. CA. USA. 
General 0Ialr. Jon L While. Ludd. Inc., 7fJ1 uurel Street. MenIo Parte. CA 94Crl5, teI: 
415-329-3400, x5514. 
jonJeludd.com 
Program Chair. WiI\I.un Clinger. Attn: LP!' 92, Co~ Sden::e Dept.. Uni1leJ'llty of 
Oregon. Buhene, OR 97403, 1eI: 503-~11. 
willCilcs.uoregon.edu 

June 22-25 
7th AJu\lIai IEEE CODJ~ OIl StradIue ill COIIIplaity Theory 
Boston. Mass., USA. 
II!ER. 
T. Long. Dept. of Comp. ScI., New Mexim Unhr .• Box 3001, Depl 3CU. Lu CruaIs. NM 
88003-0001. 
long@nmsu.edu. 

Jane22-25 
7th AJu\ual Im!B 5ympMlum 011 tnsk la Computer SdeIIce 
Santa Cruz. Cal1fomIiI,. USA. 
UCS. 
Progtam ChaIr. Prof. Andre Scedrov. luat for ~n:n In Coxritlce Sd.. Univenlty at 
Pennsylv..u., 3401 Walnut Street. Suite 4OOC, PhiladelpHa. pA 19104-6228, USA. Pax 
(215) 573 2048 (Attll: UCS). 
lics92@cis.upenn.edu 

JIIM23-15 
ThJnt InIuDattollll Workahop OD IllIpId S,.-l'raIDI:Jpill& 
RSP. 
Research 'I'I1angle Park. N.c.. USA. . 
IEBB Computer Sac. Technical ColNnitua on Deslp Aulomatloll, SImulation. and 
Test Ted\. 
Nick Kanapouloe. Center for Systems Bn;., ~ niangle 1na1.. 3CMO COI'nwallla Rd. 
Resem:ft Triangle P.,1e, NC277I». phone (919) 541-13(1, lax Gl19) 541~lS. 
rspOrtI.rtlorg 

J1UIe24-26 
'I1tirtftmh Iolzrnat!cmal Coalu'ence OIl AppJIadaD DUI ncuy 01 Ptllt NdllIId I'ttd 
NdII TatarW 22 • 2S June 
Sheffield, England. 
Kurt Jenten, Computer Sdenm Department. AarIIas tJmvenity. Ny MUDkepde. IIJd&. 
540, DK-8000 Aamut C. Derunuk. \rJ: i4S 86 U 71 88,.... i4S 8613 5125, b!Iec 64767 
aal1lCi elk. 
Jqen5ellOdalmUau.dk 
Conference ServIcea. Sheffleld Cty Polyt8cIuIk. 36 CoJIesIate Creacent. SheftIeId StO 
2BP. HngIand. teI: +« 742 53Z 576, fD: +« 742 m 579. 

la.ae 25 -211 
lOth SoftwUII RellaIoWty 8ymp. 
DelIver, USA. 
II!I!E RelIabllity Soc. DenVI!!' ClwJpter. 
Rich Kan:ic:h. SIorage Tech. Corp., :mu S. 88th St, MS 22!6, J.oaimlJe, co 80028, teI: 
(303) 673-6223, fIDe (300) 673-3353. 
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Date 
Tille: 
location: 
Cont.ct: 

EmaiJ: 

o.ee 
TItle: 
location: 
Acronym: 
CoDact: 

EmaIl: 

DIne 
Title: 
Locadon: 
CoDact: 

Bmall: 
er. 

0.11: 
Title: 
Locadon: . 
CoDact: 

Emaa: 

Due: 
ntJe: 
Acronym: 
location: 
C-.:t: 
£mail: 
Or: 

I!Il1IIIl: 

Due: 
1'llIe: 

t=::r: 
ConIa:t: 

IImaiI: 

Date: 
Title: 
Loc:adon: 
~ 
Contact: 

9BSlIGSOSO 

June 29 - July 1 
Fourth Worbhop 011 Compater-Alded VcriBatiau 
Montreal, Quebec, CaIIada. 
G. v. IIocJunann. UnlwrrllII de Montreal, n.....--.. d1RO cP. 6128 -- A. 
Montrnl, Quebec H3C 317. Canada. ....,....~~ , .-. 
bochma nnOlro .umonlre.ll.ca 

June 29. July:5 
Sixth Europeu Coa.fere:II« on Obf~ ~ 
Aarhus, Denmerk. 
BCOOP'92. 
Ole Lehrmann Macllen,. Camp. Sci Dept, AarhUl Univ., Ny "'1Dlbgade 01(-8000 
Aarttus C. Denmarlc; TeI: «5 86 12 71 88; Pax: +45 86 13 5125. ' 
olmadsenGdalmbaa.dk 

June 29 - JaI,:5 
2nd Inlcm.atioa&! ConIcrcnce OIl Th. Maihauttca 01 Propaa CCIGItructIcJq 
Oxford, UK. 
Canon Morgu 4: Jim Woodalck, PI'O~ ~ CIvop 11 k'dlIe Road 
Oxford 0X13QO, UIC, tI!I.: +44 865 mko. - , • 
canollOprg.ox.ac.uk 
jImWOprg.ox.ac.uk 

Jaly6·' 
Workshop OD Pa1lll-Tolerant Panllel ~ Dlatdbated s,.ta.a 
Aznh<:nt, Mus., USA. 

~ ~~ of Electrica.l BngiJIeertng. Prtncmn UnIv.l'ItDcetun. Nf~; TeI: 

jhaOee.princelon.edu 

July 7-10 
Flftb Int'l WOIbhop 00 CompllUr-AJded Softw..:e J!n&. 
CA5E92 
MontreaJ. 
Nuim Madhavjl, School 01 Compacer Sc:leJ,ce McQII UnIv r.x (5]4) 398 3993 
cue@softmts·cuI"'81I1.u. '.. . 
John JI!I\Idns, CIty Univ. of LondOll, Butineu Systeuw Aft ....... n-. londOll, rrv r.x 
44 (71) cat 127n. --,-~, .... .., 

11ll,1I-1O 
lnlem.dioa&! Symposlcam 00 Fau1t-Tolcrw Compattac 
PJ'CS22 
The 4fayette HoceI,. BoeIOu, MA. USA. 
IEEE Compue Society, UniVersity of Mueaduuelts. 
Prof. Dhlraj X. Pndhan. Conference Cl\airrnan, Slectrical and Co uIIeI' J!Daineerir« 
~1~~venity at Massadwsetb, A.mheI'St. MA 01003; Tal: (413~60,"}Iax: (4f3) 

pradbanOecs.1I1!\&N.edu 

July '-10 
ThJrd SCGIdInarim Wozbhop OD Al&wit1am Thearr 
SWAT92 
University at HelstnJd. FInland. 
Prof. Esko Ukkonen,. ~t of Campalor Sdence. Unlwnlty of Helsinld 
TeoUlsuuskatu 23. Sl4X)510 Heillnkl. PInIand, le/: +358-G-7OIC172. fax: ~108«n. 
awatOa.he1JInJd.ft 

IulyU.l1 
Coaferente OQ Lo&Ic I'l1IgrmuniDg md Au~ Rusoftl­
St. P~ Ruaala. '-' 
LPAR'92. 
A. Voronl<ov, ECRC, Arabeflaatr. 17, D-W 8000 Mlir1dIeD 81, Genr.ny. 
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lAte: 
Title: 
Acronym: 
location: 
Contact: 

I!lna11: 

DAle: 
Title: 
Acronym: 
Location: 
Contact: 
Or. 

Etnail: 
Or: 

EmalJ:. 

Dale: 
Title: 
Acronym: 
Location: 
Sponaor. 

>-:> Contact: 

~ EmaiJ: 

lAte: 
TItle: 
locatiOn: 
SpoAlMJr. 
ConllK:t: 

EmaiJ: 

Dab!: 
Title: 
Loadon: 
Con&act: 

Daja: 
TItle: 
Localioft: 
Acronym: 
Sponaor. 
ConIlK:t: 

EmaiI: 

Dale: 
Title: 
LocatloD: 
Ac::ronym: 
ConIIiCt: 

£mail: 

Dale: 
TltI!!: 

Locatbl: 
.Acronym: 
Contac:t 

9SSllZBOSO 

July U-l1 
19th IrucmatIonaI CoUoquiam on .... ulaWl. Lansusa, and Protrammtol ICALP92 
Technische Unittenitil Wien, Auslria. 
Prof. WetMt" Kuich. wUtut hlr Algebra IlIId DI.skrete Malhematilc. TedmiIche Uniwniliit Wien, Wledner HaupstBBe 8-10. A-1040 WIen. TeI~ ~ 1 58801 ~. kulchObtx.UUCl'. 

July 211- Zt 
Sympotium on LogIall'OUDdatiolU of Computer Sdmte 
LfCS '92. 
Tver University, Tvar, USSJl 
Dr. 1.lO1. Musikaev, UGi '92. Tver University, 33 2heiya~ Sir .• Tnr 170013, USSR. Prof. V.w. ~k, Dept.. at uJlnpulZ7 Sdena!. lJtUv-.Iity of Kentud<y, I...I!JCington, ICY 40506 USA. tax: (606) '1Sl4078. tel: (606) '1Sl3496. 
marelttma.nky.edu 
Conkrence t4n.1ger: A.P. SIOIbo~ USSR AcacL Sd., ~ ~ Jnst.. Perealavi-ZalcseKy 152HO, U$R, telcc: 412.531 BOAT SUo 
aps l@nodeJas.msk.su 

July 21-2!I 
IntematlonaJ Symposium OIl SymboUc: Algebralc: Comptttatloa ISSAC. 
Be.-keley. Callfomla. USA. 
SIGSAM. 
Eric:h lCaItollen, RcnNelacr Pclytu:h. Inst.,. I>cpt of Camp. Sd., Tmy, N'i 12180; (518) Zl6-fB(Jl. 
kaitofen@cs.rp..edu 

July 21- 2!1 
stII Annual Worbhop cm ComputatlDDlLl Leam .... "Illeary 
Pittsblugb. Penn... US ..... 
SlGACf and SlGART, 
Robert DaJey, Unlv. of PittsboJth, Dept. 01 Camp. 5d.,. PI~h, fA 1.52Q); TeI: (412) 6.24-SIJ3O. 
~.pittedu 

JDIy 21- August 9 
Intcmadonal SlIJIIDlG" 5cllool OIl Program Dalp CakaJl 
MarklDberdorf. Germany. 
Inslitut filr Infonnalik. Tec:hniache Uniwnitlt MIlDcbm. Summer SdIOD(, 1'0 Box 202420, W-8000 Milnclw:n 2, Gmnany. 

AugudlO·U 
ElevaOt Almual ACM SJlDJICIIlum OIl Priadpla of Dlltlfklied c-p1dIas VanalUVe'. Briti .... Colombia. Canada. 
POOC"92. 
ACM. 
Maurice Herlil1y, DIgital Bqulpmeut CorporetiOIl. CmiIddge JteIem.oh ~, (ft KendaIl Squue. Cambridge; MA O2l39, 
herlihyOcrl.dec.mm 

AupsU4 • .27 
Third JnIematiooal Conf __ C~ 1'11.., 
Stony BIOOk, New York. USA. 
CONCUR '92. 
5oA. SUIOib. Depanment at Computer ScIence, SUNY at Stony Broot. SIony Btook,. N'i lIi"9-4, USA.1eI: +1'16652 SUl,fu: +1516632S334.. suacs..sunytb.edu 

AuIJ1lSl:U - 28 
SevenlHlltb InWaatloAal Symposium OIl Matbaudml FOUDd~ ef c-,u.tu Sc:i...-
Prague, CzedIoeIovalda. 
MFCS'92 . 
MR:S'92 ex: Secretary, Mflena ZBthamIt:M. Atpq ActIon Id, ~ K26, 101 00 Praha 10, Cuchoelonkla. 
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Dale: 
Title: 

Location: 
Acronym: 
Contact: 

EIraiI: 

Dab!: 
Title: 
Location: 

~= 
EIMU: 

Date: 
Title: 
Ux':ation: 
SpoIllOt'! 
Cona.:t: 

l!mall: 

Dale: 
Title: 
I.ocatimI: 
CoI\IBc!: 

EznaiI: 
Or: 

E-a: 

Dale: 
TIIIe: 
LocatImI: 
Sponsor: 
CoI\t8ct: 

Ema1t 

9SSllZBOSO 

AupJt26-28 
FuunIIlntunatiODU Symposium on Prognmming UnCUlt lmph?"tz!ta'ion ucl Logit Pmgrammins 
Leuven. Belgium. 
PLIlJ'92. 
M.urite Bruynooghe. Dq>&rtmenl of CompulZ7 ScIence. IC.tthoUeke Untven:!Ielt Leuven. Celeslijnenlun 2OOA. 3001 Heve.-lee. Belgium. maurice@c:s.lruleuven.at.be 

Aupt 31 - Septamber 2 
1ntemAt1ooa1 Waahop on Hardware-Softwue Codetlp 
E<I1!S Park. CD .• USA. 
SlGDA. SIGSOFr. lEE!! CS. and IEEE C&5C. 
Joanne Degro&t, Ohio Stall! Univ., 205 NeU Ave.. Columbua. OH 43210: TeI: (6H) 292-2439. 
der;roateee.eng.olUos late.edu. 

SepttJllbes- 2 • 4 
3rd 1ntanatlonal WDlbhop on VLSI for Artifkia1IDteW~ md Ncval N_orb Oxtord, England. 
Unlv. at OxtOld. 
rose G. DeIgadP-Priu. Dept. of Electrical Enginecrtng. SUNYOBInghamtoIl. NY 13902-6001; TeI.: (607) m-4006; Fax: (607) m-4822. 
del~~.cc.binghomton.edu, 

!lepUmb« 2- 4-
ThJrd lDtemattoul CODienoncc OD Al,ebraie and Lop: J'rosn:mmhos PUa. Italy, 
~ ICin:hner, ClUN " INRIA-Lorratne. BP 239, Campat Scien~, seo6. Varodoeuvre-W!s N.ncy Ccdex.. Prance. 
hIdrclIentlona.c:rln.ir 
Clorpo Levi, ~to di InIonnatlal, Univ=l1A dl PIsa, CDrso !tau. 40. 56125 I'tsa. Italy. 
Irn@dJpisa.cll.uniplit 

Septomes 7 .8 
2nd Eutopem WCllbhop all Softw2rI! PrIlCal Tec:hDology TrondheiJn, Norway. 
AFCET. AICA. Norwegian Computer SocIety, et al. 
Jean Oaudc Demiame, Cenn de Rechcn:he en lnlcnnatique de Nanc;y. CRIN. Cmlpos Scientilique. 8.P.0. 239, P-54506 Vandoeuvre Les Nancy, Prance: Te!.: +33.8S.t13052; Fax: +33 83.413<l19. ' demiame@loria.ainJr 

Du: Sepc2mber 7-11 
TItle: Uth World Comp.a ColI&JeSI.1FlP Coogrna 92: "JIrom ~ ... PJaetIW' Location: IWdrid. Spain. 
Spoll8Ol': Inlcmllional Federation for (nformadon ProceNIng OSIP). Local Organixr. 

Grupo Ceyseco, IFll"92. Maurido U!gendre 4, 8th Floor G, IH8046, M.drid, Spain. Pax: (+34.1) 3~936. 
EmaJJ: 1fip928dl\.upGLet. 

September U-17 
Sofhnre &1- Staadlnb 5ymp. sess 
Brighton, UK. 
Talcis Kataoulakot, L1oyd'. Regista-, Uoyd's Ileptec Houae. 29 WeDesley Rd.,. Croydon. CRO W, Uk, 'phoJle (081) 681 ... m4. 
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Dale: 
Title: 
Aeronym: 
location; 
Sponsor: 
Contact: 

Dale: 
TItle: 

location: 
Contilcl: 

98911G60S0 

SeptrmM14.1ti 
3rd IRP Worldas Confenmc.'ll 011 DepmdUle ComplltiDs for Critical AppUadODt 
OCCA..1. 
!dondello (PaJermo), SlcDy, Italy. 
IF1P Wort.lng Group 10.4. 
lues Simoncinf, DlpartlmenlO Di Ingqnc:ria deO'lnfonnazIone, Univ. of P1sa, 
DiOOsaIvi 2, 56100 PUa,ltaIy; -+{3!1) SO 593443 OT 550100; tax: +(9) 5SoU42. 
sUnonOlcnucevm.muoo,ou.it. 

SepteJnber 22 • U 
Information Syd2m. D_lop~ Workbench Methodologfee, Ttdlmquee Too ... 
ProcHara 
Gdansk. PoIu1d. 
Stanislaw WI)ICZA, The Third Intemalioo Conference on Information SysIens 
Developers WOTkbench, Univenity of Gdanelc, Dc:partmcnt 01 Infonnallon Syslems, 
Armii Krajowej 119/121, 81-a24 Sopo!, PoIaDd, Id: (48 58) 51.()0.61 ut. 400, faoc: (+ 48 58) 
52.m..11, (+,(858) 52-22-12 

Date Seplnlber 23·25 
Title: 5th lntmIatimW Colllereru:t 0Ill'1l1tillg lAto PrutlC2 Methods and Toole * 

InfumuIioIl System Design 
location: Sanll!s, Pnonce. 
ConIIId: Henri HabriAt, u.n., 1lTT, 3 rue MI JoHre 4.40&1 Nantes Cede>< 01 (Frana:); 'plum!!: (33) 

40 30 SO 56; iax: (33)40 30 60 at. 
JimaO: N.bnu8naiut.dnetGdripa.dme.lr. 
Paper Sabmlssim\ Details: 

Date: 
Title: 
Aeronym: 
Location: 
Sponear: 

Contact: 

Ematl: 

Date 
Title: 
Location: 
Acronym: 
Contact: 

Email: 

Submit five copies of theiT papen (15 pages lIWCimum. doubIHp&ced,. (IIftSIlsh or 
Pn:nchl1D Henrt Habriat. 

Sept&mber 2&. :zs 
ID~ WOIhhop _ Obfect OrImLatlon In 0peratlDg 9,.teJna 
lWOOOs'92. 
Paris, /hnce. 
last. Nillio~ Recherche en Infonnadque et AulOmatiQur. INJUA. IEEE Tedudad 
workshop on Operating SystemS and Ap'pHcadon Bnvfrorunenll. 
IrDy Ca.lnpb!1I. t)nlv. o(DltMia, Dept. of COmp. Sd., 2413 Digital lab, l3(M W. 
SpringtIdd Ave. Urbane, IL 61801; TeI: (217) 333-3328. 
royGUiuc.edu. 

~28-0d0bu2 
Computer ScIence Logic 
San Miniilto (PIIa), Italy. 
CSl. '92. 
I"rot. Or.I!. llOrger/Dr. s. MartIni. CSl '97, Dlpartimenlo d1 InIonmtica. UIIi"";" di 
I'Isa. Cono ItaIJa .40, 1·-'6125 PISA,Ilaly, tax: +3~5G-51D226. 
csl92Odi.unipllt 

Date: Seplmtber Z9 - OdobC% 1 
Title: 16th lntematlonal SymposllUll OD COIIIpUtu Perfonn_ ModelIhac. Me_cat 

mol BvaJa.tion 
Location: ~, Italy. 
AaoIIym: I'I!rtormance '92. 
Paper SubmIssIaD DetalIa and Contact: 

. Submit sill coptm of full paper (20 doable spaced ptgee IIIIDC.) to (North Amab) ss. 
L19enberg. IBM 'IT WlU$On Resemh Ctr .. 1'.0. Box 7OC, YorklowD Helghll, N\' 10598. 

EInaI1: B1avenhataon.lbm.coDL 
Or: !Europe and aD others): G. Weou... 11 Univ. d1 Ho ..... Dlpazt. dl ~ JDIettnInIca. 

na deJa lUan SdenllBca. l'()ol13 RoINI, ItaJy. 
Hmail: iueol1aOlnnLu.bltnet 

Date: 
Title: 
Location: 
Spontor: 
Contact: 
Bmall: 

OctoberS·7 
2nd Intcmal10naJ ConIen!nce on Software QIlaUty Control 
Ittsearch 1'lUng1e Park, N.c.. USA. 
American Society for QuaUty Contrul SoItwaM Dlvtslon. 
Sae McGtath, SAS IasL, SAS Camput Or .. Carr, Ne 27513, USA. 
rassamOdev.su.mm or John E. LoM:, Ulloo Computer Senices,4Q20 I!2catlft Dr .. 
~ OH~, USA; Td: (513) 429-64S8. 
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Date: 
Title: 

Acronym; 
Location: 
Sponsor: 
Contact: 

Date: 
TItle: 
Location: 
Spon8ons: 

Contact: 

Bmail: 
Or: 

EmaiI: 

Date: 
Title: 
Aaonym: 
location: 
Con1act: 

HmaU: 

Date: 
Title: 
Acronym: 
Location: 

~ 
I!meil: 

Date: 
Title: 
Location: 
Sponsor: 
Contact: 

Dab:: 
Title: 
Acronym: 
Location: 

~ 
&mall: 

Date: 
Title: 

Location: 
Contact: 

BmaJ.l: 

98911G60S0 

OdoberS-'1 
6th SEt Collfertnce 011 Softwaft EngineerIDg iIIld Uth SEl1!d1lCltOt DeYdopmaat 
Worklbop 
5CEE92.. 
San Diego, c.JIIomia. USA. 
sa and IEEE<S in coop. SIGCSB, SlCSOFl'. 
Carol Sledge. Software Bngt.-ring h"titute, Rm 4206, 4500 5th Ave., Pittsburgh. PA 
15213; 'phOne (.412) 261J.i'708. 
CU@.ei.anu.edu 

October 5-1 
11th Sympotla.m on RelIable DiaIl"iballN Syatcms 
Houston. Texu, 1.5A. 
IKEE Compuler SocIety re on Dlstributfd Pro<:esslng,JEEE Olmpaler Sodfty TC OIl 
PauJt-Tolennt Campu~ IFIP WG 10.4 00 Dependable Computing. 
Prof, IGs.Ia S. TrivedJ, Department of E1ectr\QII I!ng!nel!ring. Duke UnlftrSlty, 
Durham. N.C 27'J06 USA, teI: (919) 660-5269. 
bt@c:gr .d.uI<e.cdu 
Dr. Edger Nett, GMD, 1'.0. Box 1316, SdIIou 81rl1nghoven, D-5205 Sankt AugusdD 1. 
Germany, teI: (49) 2241·142311. 
nettOgmdzi.gmd.de 

0cI0ber7·9 
Third IDtmYdcmal Symposium on Sottwue Re1W>tlJ1y ~ 
1SS1tE-92. 
North Cuolin&, USA. 
Mladen A. Voul!. Computer ScIence Deputment, Box 8206, North Caroltna Slate 
University,lWelgh. NC 21695-8206, rei: (919)..515-7886, Pax: (919)"'5l.S-0639. 
voaIt@;,dm.ac.Iiaru.edll 

0c.'IDba u· U 
5th ArcllJ~ SappClrt for Progmnmmg LaDgaa&a and systems 
AS1'LOS V. 
Boston. MasL. USA. 
SIGAROJ, SlOOPS and SIGPlAN. 
Bany flahive, HewJett..Paclwd-ApotIo Systems, 300 Apollo Drive, MS CHIl 02 DE" 
<llelmafonl, MA Ot824; 'phone (508) 256-t>6OO. 
fWUveCiapolJo.hp.coDt 

October 15· ta 
Seventh 1n1mlaH0Pal Software ProcHII Wmbhop 
YountvUle, CaHt., 1.5A. 
Roclcy MDuntaln Inat, of Software Eng. 
fan Thocnas, Sohwarc: Desip and Analysis, '" Castro SL, Suite 413, MoanIaln VIew, 
CA ~t, phoDe (415) ~1464. 

0cI0ber 11· 22 
Obfed 0daIIed ~ S}'ItemS. Lmguagee, Af'chitecIarts 
OOPSLA 'J2. 
Vanm~, c.nad& 
SIGPLAN. 
John Pu,:h, Sdaool 01 Camp. Sd .. CarlIOn Unlv., Colonel By DrIve, Otto-. Oat. 
Canoda klS ~ 'phone (613) i'88-4330. 
John...pur;hOCuleton.c:a 

0d0b«I: 11 • 23 
4th lnlmUtionaI Worksmp on FoundJllIOllJ of Modela and Languages for Data and 
Obtcm: Modellil'c ~ Dyna:m1cs 
Volkse, Genr.ny. 
Udo Upeck. Inetitut IiJr lnfotlNltik, UNvc:nllit Hannaver, L.anp labe 27. [)'w 3000 
Hannover I, Gcnnany, tB: (++4910) 511-762-4950. 
u1.wormatiLunl.-bannover Jdbp.)de 
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Dall: October 15 - 'Z1 
TItle: Im Symp0ti1llQ OIl foalIdatIoIuJ of CIIIRPUtu Scimce Locatioru PllUbutgh, Peonsylvania, USA. 
Acronym: RJCSV2. 
Contact: Gary MDler, School of Computer Scie<w:e. Camegie MeDon Uni9I!nlty, Ptttsbargh, PA 152U-3890, USA.. 
Eualk glmiuer@cs.cmu.edu 

Da&c:: 0d0bu2S-3O 
TllIe: 3n1 ~hJaI WcdshDp an ObJed-Orleated CrlphJct Location: Switzer 
Contact: Burograpilks W011<shop on Object~ Craphicl, Centre Univ. d~ 12 rue du Lac, CH-1201, ~eva, Swit2eUnd, TeI: 41 (22J 78165 85, fovc 41 (22) 735 05. I!uaIJ: eoogOculuntge.ch 

Dall: 0c:t0b6 21 - 30 
TltJe: 4th Itallm C~e Oil neoretkal Compqla' Sdmce l..ocation: L'Aquila. Italy. 

~ ltaiWl OIapter of EATCS. 
oftt8Ct: Prof. Marisa VentuDnl ZInt, DIp. dl t.Wemalb Pw-e eel ApplJcala, UamniIa' dl L·Aquila. Vb VetDlo. 67010 Copplto. L'Aqulla, Italy. 

Dau:: No.,embI!r , - U 
Title: Coniereace OIl 50ttwaR MalnlrqiQIm 
SpoNon: 
LOaU:icm: 

IEEE ~Ultt Society - TechnlcaI Committee on Software ~ Orlando, orida. 
Contact: Dave c.rd, Computer Sciences Corporation, SysIeznt SdeDcce DhisiaD,. «l61 Powder 'N Mill ~ Calnnoa. MD 20'J05, laI: (301) S7l.:a81S. tax: (30t) .572-1502. EmaiI:: dcOsei.anu.edu 

~ 
Oak:: Nnembl!r 9 - 13 
Title: tm Joint InteDatJ_al CoAluuce ..... SympcNiam CID Logic ~ Locetioa: Ramada ~ HoteJ. Waahinpn. D.c., USA. Spa-. The Association far Lop: Pro~IIS' Conmd: Prof. ICr2ye2toI Jt ~t, ~ OWr, CWI, Kru~ 413, 1098 51 ~ 'nIe Netherlands, tax: ( 1-20) 92 .. 1119. 
I!mall: aptGlcwlnl 

Date: Nnember 23 .. 25 
TItle; Europun SJ'IIIPO.'Ilam OD Rueuda In Computer 5ealdty Acronym: ESORlCS92. 
Loc:atton: Toulouae, Pnmce. 

~ AFCET. 
ntact: AK:ET, 156 Boulevard Nreire, 7S017 hrlt, France.. Bmall: deswarteOlMa.lr 

Date: Dea!IIIber 1 ., 
TItle: l'oIutb IEJ!J! SympoUum OD PanUd IIId Dlatrlb1lllL!d rr-Ins Location: DaUaa. Texas, USA. 

~=: lEEE.Qnnputcr Sodcty, ACM-SlGARQl.IEEE-DaJW SectIon. MlI<hail AtaIlah, Department of Computer ~, Purdue UnlYa'llty, Wac LafIIyettII. IN 41901, tel: (317)-4514-3653. 
IimaIl: mjalla.purdua.edu 

Da.e: Deamber9·U 
Title: Sib Symposium OD Sa1lwue Deninplllmt Envlrallmentt Loc:adolr Wuhlngton DC. USA. 
Contact: Hesbert Weber, Fachbmich 1n1otmatlk. Unly. 01 DIlI1mund, IIGopenCIuIe 301,4600 Dortmund SO, Germm\y. 
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Date: 
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~ 
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Acronym: 
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iJN.i1: 

Date 
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Acronym: 

~==ra; 

I!maU: 
Or: 

Date: 
TItle: 
Location: 
CDnt.d: 

Iimail: 
Date 
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LocadOn: 
Acronym: 
Cont«t: 

EmaiI: 

Date 
TlUe: 
Location: 
Acronym: 
ContIc1: 

EmaIl: 
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Dcc:aDbcr 16-18 
Third Annul lnl2:nuliDW Symposium an Alprttluu and Com,.1IIdoA Nagoya. Japan. 
ISAAC'92. 
ACM SlGACT,I!A TCS. 
Kuuo lwama, Dept. of Computer ScIence and CommunIcation Engineering. ICyudN Unhersity. Hakozald, H1guhi-Iru, Pukuolca, 812, Japan. 
iw&INOcaa.kuyshu-u.ac.jp 

lB-:ZOD-.bcr 
TwaUtb COftf_ 011 the Fov.ndationf of Software TedmoJDgy and Tbeantical COMpaW SdeAce 
New DeIhJ, india. 
Prof. RJC. Shyamasundar, P.if &c TCS 12. Talll institute 0I1'1mdamerda1 ~ Borrillly - 400 00:1, India. tax: 091-22-215 2110, teIec 01l-&3(X». 
fstlc5Otifrnx.bI !net 

1993 

February 25-71 
10th SympodlUll OD neorftlcaj Aipeda of Compqta Sdmce '93 CDIlgDU CI!IlIna WIlrzburg. GermaDy. 
STACS '92. 
GI.4K:ET. 
ProI. Dr. ICIau& W. Wapw:r, Lehntuhl tar Thcoretiache 1nIonnatik, U~t WiiI2burx, Am EXerzierplatz 3, 8?00 W~ Gcnr.ny, 'phone: +C9-931-88?8 10 stacaemlOnnatilt.unt-wuenburg.de 

April 13-17 
TAPSOPT 93 (CAAP FASB AdYmmd S~ 
Orsay,~ 
TAPSOFr93. 
AlOiT,IiAICS. 
Prognm Chm 01 PASli: Made-Oaude Gaudel. Pmgrun a.lr of CAAP: ]1!Im-~ Jouannaud, T APSOFl' 93, LRJ Battment 490, U~!'aria Xl. 91400 Orwy Cede<. Pranao, lax 33 16Ul 65 86 
tapsof1ttlrt.lrUI' or JolWIJ\AadOmugaux.lnria.fr 
APCET. L56 Bd p~, 75017 ParI8, tax: 33 1 42 67 93 12. 

]1lJI1! 1. ·17 
The FtItb .ut. LoPe eom-e 
National UMenIty 01 ~re, RepabUc of Singapore. 
'I'M 5th ALe. Deputment -olMathematla, National Univorslty of Smg,pore. SiDppore 0511, Rqrublic 01 Slng.pore. 
mallogfdinDscx.nus.sg OR malloglcOnuavm.bltnet 
JllUtt-15 
The tfollllnb!lNtiOJW Coniemre an App1latton and Themy of Petri N ... BIsmardt HOII!I. O!.Ia~, USA. 
Petri Nets "93-
Prof. T. Murata, Dept. of EECHm/c 1St), Univ. of lJIInolut Chic:ago MO, p.o. Box 4348, 0Uca&0. IL 60600, USA. 
pn~.ulc.eelu 

Julys -, 
20th lIt.IerutIoDal ColIoqutam OD AatmaaU, ~ &ad ~ Land. Sweden.. 
ICAlJ>'93.. 
Prot. Roll ~ ~ of CoIllpUter ScIela, Lund Univenity,5-221 00 LDDd. Sweden. . 
lcaI~lth.te 

.ID 




