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The International Colloquium on the Formalization of Programming 

Concepts,ICFPC, came out of the necessity for a specific meeting 

in this area. 

A total of 56 papers were submitted to this first edition of the 

ICFPC. Twenty four of them were selected. Together with the eight 

invited lectures they form the contents of this volume. 

We wish to thank the eight invited lecturers for readily accepting 

the invitation to give a two hour talk at the ICFPC. 

The support of the AssQciaci6 de T~cnics en Inform~tica, the 

Ministerio de Investigaci6n y Universidades, the Diputaci6n 

Provincial de Castell6n and IBM Espa~a is gratefully acknowledged. 

We also thank everybody who has contributed as a referee or as an 

organizer to the celebration of this colloquium, among others t 
f 

E.K. Blum, R. Casas, E. Garcfa Camarero, J. Marln, R. Milner, 

M. Nivat, P. Sobrevilla. 

Finall~ we wish that in future years there will be a second 

ICFPC somewhere else. We believe that the interest showed for 

this first ICFPC is the best justification for a second edition of it. 

J. Dfaz I. Ramos 





CONTENTS 

Invited Lectures 

J. Backus 

The algebra of functional programs: Function level 

reasoning, linear equations and extended definitions ..... 1 

D. Bj~rner 

The VDM principles of software specification and 

program design ........................................ 44 

B. Courcelle 

Attribute grammars: Theory and applications ............. 75 

M.C. Gaudel 

Compiler generation from formal definition of 

programming languages. A survey ......................... 96 

P.E. Lauer,M.W. Shields,J.Y. Cotronis 

Formal behavioural specification of concurrent systems 

without globality assumptions ......................... 115 

J. Meseguer 

A Birkhoff-like theorem for algebraic classes of 

interpretations of program schemes ..................... 152 

E.J. Neuhold,Th. Olnhoff 

Building data base management systems through 

formal specification ................................. 169 

Communications 

E. Astesiano,G. Costa 

Reducing types in applicative languages with structured 

data ................................................ 210 



VI 

G. Berry 

On the definition of Lambda-Calculus models ............ 

D. Bert,R. $oler 

About data type genericity 

M. Broy,M. Wirsing 

On the algebraic extensions of abstract data types ...... 

Jo Dean Brock,W. Bo Ackerman 

Scenarios: A model of non-determinate computation ....... 

J. Dennis 

An operational semantics for a language with early 

completion data structures ........................... 

J. L. Durieux 

Le calcul des fermetures dans les lambda - langages ..... 

N. Frances~M. Rodeh~M. $intzoff 

Distributed termination with interval assertions ........ 

J. Ao Goguen~K. Parsaye-Ghomi 

Algebraic denotational semantics using parameterized 

abstract modules ..................................... 

P. Guerreiro 

Relational semantics of strongly communicating 

sequential processes ................................ 

R. Janicki 

A construction of concurrent systems by means of 

sequential solutions and concurrency relations ......... 

H. A. Klaeren,H, Petzsch 

The development of an interpreter hy means of abstract 

algebraic software spec±flcatlons .................... 

218 

23! 

244 

252 

260 

268 

280 

292 

310  

327 

335 



Vii 

J. M. Lafuente 

A formal model of an interpreter for nonprocedural 

languages ............................................. 

D. Leivant 

A proof theoretic methodology for p~oposition~l 

dynamic logic ....................................... 

J. Leszczy~owski 

FP systems in Edinburgh LCF 

L. Mejia 

A proposal for operational semantics and equivalence 

of finite asynchronous processes .......... ,,,,,., ..... 

L. Monteiro 

An extension to Horn clause logic al%owgng the 

definition of concurrent processes ................... , 

P. Mosses 

A semantic algebra for binding constructs .............. 

F. Orejas 

On the representation of dat~ types .................... 

A. Pettorossi 

An approach to communications and parallelism 

in applicative languages ............................ 

A, Poign@ 

Using last fixed points to characte~%ze formal 

computations of non-deterministlc equations ........... 

J. Williams 

Formal representations for recursive~y, defined 

functional programs ............................... 

P. Pr6szy~ski 

Petri nets and concurrency-like relations ............... 

347 

356 

374 

387 

401 

408 

419 

432 

447 

460 

471 


