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PREFACE 

l - Introduction 

This volume cantains the pa pers presented at the first workLng conference 
Theoretical and Formal Aspects of InformaUon Systems (TFAIS 85). The neecl for 
sueh a conference was long aga recognized in the IFIP Working Group 8.1. After it 
I-.'as decided ta schedule the conference in Barcelona, April 85. J. Bubenko agreed 
ta become General Chairman, A. Sernadas Program Chairman and A. Olive Organtzing 
Chairman. 

Hany people have contributed ta the conference and lo this volume. We enjoyed the 
cooperation of the Program Committee consisting of R. Balzer, D. Bjorner, M. 
Brodie, J. Bubenko jr., S. Ceri, T. Clement, A. Furlado, K. Furukawa, H. Gallaire, 
B. Hallassy, M. Jackson, H. Kangassalo, C. Kung, R. Lee, E. Lindencrona-Ohlin, J. 
Mylopoulos. E. Neuhold, J. Nicolas. A. 01 i ve, C. Rolland, H. Schneider, J. 
Sifakis, A. So]vberg. R. Stamper, P. Stocker, Y. Vassiliou, K. Voss and A. 
Wasserman. Thanks are also due to many ananymous colleagues that participated in 
the reviewing process. 

The fo11ol,.,'ing organizations provided much needed 
The Systems Development Laboratory (SYSLAB), 
PoJyt€'chnic University of Barcelona. 

financial assistance: 
the University of 

The IFIP, 
Lisbon. the 

We are grate[ul to the autho!"s for their \vil1ingness to adhere to the 
schedule necessary to produce this volume in time [or distribution 
conference. Finally, we would like to thank the staff of North-Ilolland for 
help in the preparation of the manuscript. 

tight 
at the 

their 

We received 71 submissions in response ta the ca11 for papers, representing 
authors from five continents. From these papers 15 were selected by the Program 
Committee. 

Wc hope that you will find the papcrs included in this volume useful. 
important, we hope that they 1,.,"ill stimula te further discussion. 

But most 

Please note 
unit y and 
short final 

that following a suggestion by M. Brodie, in arder to increase the 
usefulness of the proceedings, the authon; were requested to inc-Iude a 
section on the re1evance of their papers tü the development of a 

formaI theory of information systems. 

II - Overview of the Contributions 

Session l was entitled IISystems and Languages ll
• Mark and Roussopoulos describe a 

new architecture framework based on the notions of selE-describing and self
documenting data bases. Demo, Dileva and Gialito present a query language for the 
manipulation of an entity-relationship database. Anderson and Claghorn describe a 
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VI 

b;yslc'III thaL 

CO[IV('rS IOne> 

PrcJàcc 

dl 1 (il>. the sh,j 1 i 111~ (j f cid 1.<1 IdyOuts, furrnéll:tillf', 
ill ;l(lditLon Lo the sh<lring 01 ciaL] va 11lP~;. 

aIld l'l'pl l'S(,lltJlt j un 

Session 1. w',-IS {'Ill itl('d "t'lotie] ing ApprOF!c]lCs T". Richter !-ln)]loscs (lll <-1pproacll foc 
dealing h'ith t.h\' notion of Lime in systeIll model:; wh.ich 3rr' based on gt'IlPT',ll net 
t1lC'ory. Pulse gf'[l('r-aLurs an' iT1Ln)(l!JCl'ct 10 LhE' causal ::-;tructurp of UH' ~:ystcll1 

illslead nI modifying t!\(, firing ,ule or Petri TIPis. Sclliel introduC('s;l I"rarncwork 
for dC'aÎing willl allt! timl' ()bjcct~~. SpdCl' 1.'-~ il di.scret(' sel of points 
(cnLiLies), ldctè; r('lationships) ,1Ild ilnppt'Ilings (t'vents). TimE-' ob,jecLs élr(' l'ILher 
instants (poinL-;) or tim{'--illt~'rvals. 

Session J w<lS ent it lf>d "~1odl'l i!lg Approüchf's 11 11
• MorgcnsLprn introduces din-'ct 

edge-Iabpled hypf'rgr-ajlhs tu help capLUrlJlg informalion about ('xpliciL naml'S for 
relatioJlships ilnd dutél drpendf'Twies. Such hypergraphs serve ilS named Inappings 
betw'l'I.'11 sets 01 ,lt Lribute,,_ l'ietat d(,r-illcs a graphthcorpLLL scmant.lcs lor tllf' 
characterist ie pdrt ur ,1 d:Jl;l defiJliLioll and manipulation language devf>]oped 
according to Lile f'ntity-r{'L-ILiol1silip Illodeling approach. Horndascil, Studer- and 
YascLi propose D JJlt'thodo-logy r-or Uw dyllamjc aSlwcts of conceptual schema dpsign 
for information systems. 'l'hl' inform,lliOI1 :~ysLp[Jl is dcsccihed by a behaviol- graJ-lh. 
Jansson introduCE'S a concpptuaJ fram('work providing a f-irm distinctlclll l!ctWt'<-'Jl iJ 

gcncri{ dt'scriptiofl or p<JttC'rn and the spt of individuals fulfilling tht' patteTn. 
T\1e Tt,lalülw3 !JC!.W{'PII dcclnr<-ILivp ê.llHl pc()(cdural reprcscnt.aLioIls are aJlaly~C'd_ 

SCSS-iOII 4 was entilLed !TLogical FréllTl{·",'or"lc--;!!. Lippck, Ehrich alld CogoJla prCSPIlt ,1 
temporal lo-giL ilS (] calculus for t_'xpressing lntegriLy const.rai_llls whicll detcrmiflp 
tll(' arlmissibi 1 iL')! of clynamic databasp iJphavior. Temporal rormulas arc iIlU'rprcted 
ln stale '''{'Cjuences rcpreSl--'[lt_ing dyni-lmlc hehavior. Carmo introducps a triggpring 
causal Iic<-lJlching logic 01 t'vents lhaL ill1o\·is the specificatioTl ol loosel)' 
COllllf>ctecl inrormation ""'ystcms w'hich cummuoLcatc Lhrough messages. Vpluso and 
Furtarlo propose' <-l mcthodoLogy for th!' forma1 specification of datahasf' 
app] ications, hlhich is constructive alld leads la simpler and sllOrLer 
spccificaLi(llls. Kung presents d lemporu] framcwock for SIWc.dying and vl.'r'ii'yillg 
in!oCm<ltioll systems. The !rampwork in{ ludt'~ .stat ie and tpmporéll cOllstrainLs as 
wf'Il as trlP specificution of 0J!erilti(lns. 

Sessioll ~ was ('Ilt illcd "Mode1ing i\ppruacllCs 111". Bracchi alld Pcrni( i I_JTOPOSC i:l 

[ramework for the f'xplicit sjwcification of cOlltroJs in office informat iOIl :~yf->tt'IIJS 

lhcough rules. l~l1les ,Hf' appl if'd to diffé_'rent types of controls to jl[ovic!p Cl 

guidance for structural svstt'lll modifications. Finally, Flint and ],pvl:'son pr-L'sent 

a frarnework foc exrrcssing tcmplatps of déltabasE' élctiviLy. 

The Edi tors 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



vii 

OFFICERS AND PROGRAM COMMITTEE MEMBERS 

Of fic ers 

General Chairman J. Bubenko jr. Sweden 

Program Chairman A. Sernadas Portugal 

Organizing Chairman A. Olive Catalonia 

Program Committee Members 

R. Balzer U.S.A E. Lindencrona-Ohlin Sweden 
D. Bjorner Oenmark J. Mylopoulos Canada 
M. Brodie U.S.A. E. Neuhold Austria 
J. Bubenko jr. Sweden J. Nicolas France 
S. Ceri Italy A. Olive Catalonia 
T. Clement U.S.A. C. Ra l1and France 
A. Furtado Brazil H. Schneider W. Germany 
K. Furukawa Japan J. Sifakis France 
H. Gal1aire France A. Solvberg Norway 
B. Halassy Hungary R. Stamper England 
M. Jackson England P. Stocker England 
H. Kangassa]0 Finland Y. Vassiliou U.S.A. 
C. Kung Norway K. Voss W. Germany 
R. Lee U.S.A. A. Wasserman U.S.A. 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



CONTENTS 

Preface 

Officers and Program Committee Members 

SESSION 1: SYSTEMS AND LANGUAGES 

The New Database Architecture Framework - A Progress Report 
L. Mark and N. Roussopoulos 

An Entity-Relationship Query Language 
B. Demo, A. DiLeva, and P. Gialita 

ADE: Mapping Between the External and Conceptual Levels 
T.L. Anderson and B.B. Claghorn 

SESSION 2: MODELING APPROACHES 1 

Clocks and Their Use for Time Modeling 
G. Richter 

The Time Dimension in Information Systems 
U. Schiel 

SESSION 3: MODELING APPROACHES II 

Connections Among Application Based Objects in Directed Edge-Labelled 
Hypergraphs 

M. Morgenstern 

A Graphtheoretic Semantics for Semantic Data Models 
U. PIetat 

An Approach to Conceptual Schema Design of Information Systems 
A. Horndasch, R. Studer, and R. Yasdi 

A Framework for Representation 
C,-G. Jansson 

SESSION 4: LOGICAL FRAMEWORKS 

Specifying Admissibility of Dynamic Database 8ehaviour Using 
Temporal Logic 

U.W. Lipeck, H.-D. Ehrich, and M. Gogolla 

ix 

v 

vii 

3 

19 

33 

49 

67 

79 

95 

109 

127 

145 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



x 

The INFOLOG BranchLng Logic of l:vellts 
J. Carmo 

Contents 

Towards Simpler and Yet Complete Forma} Specifications 
P ,A.S. Veloso and A. L. Furtado 

A. Tableaux Approach for Consistcncy Chccking 
C. Kung 

SESS ION 5: MODELING APPROACHES III 

Specification of Control Aspects in Office Information Systems 
G. Bracchi and B. Pernici 

The PAMS Approach ta Modeling Database Activity 
k. S. Flint and N. G. Leveson 

159 

175 

191 

211 

225 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T




