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PREFACE 

Many Programming Environment (PE) conferences have been arranged over the last  
years, and more will come. Why this one? 

We feel that several of these have fai led to bring industry and academia together in 
a f r u i t f u l  dialogue, part ly because of the topics covered. A t rad i t i ona l  conference 
also leaves too l i t t l e  time for plenary discussions. Since IFIP's Working Group 2.4 
on Systems Programming Languages (with 29 members) had planned a meeting on June 10- 
13 1986 in Trondheim, Norway, some Norwegians conceived the idea to arrange a 
con3unctive workshop. Trondheim hosts the largest university and research center in 
computers and electronics in Northern Europe, to ta l l i ng  over 500 scient ists.  
Trondheim in mid-June also represents an at t rac t ive s i te for a combined arrangement. 

IFIP WG 2.4 accepted this idea by mid-October 1985, but did not have the tlme or 
resources to arrange a t rad i t iona l  Conference with invited and refereed papers. A 
true workshop cannot have a too large attendance, ei ther.  We therefore decided on B- 
? major subjects, 30-35 invited speakers, and an additional open, but screened 
~udience of 70-75 persons. Members of the wor~ing group were given f i r s t  p r i o r i t y  to 
attend, in case of space shortage. 

By November 15 1985 we had acqui red s u f f i c i e n t  e x t e r n a l  support  f o r  t r a v e l  g ran ts  
and had rece ived  i n d i c a t i o n s  from ACM SIGPLAN/SIGSOFT about " c o o p e r a t i o n " .  A fo rmal  
workshop committee was then e s t a b l i s h e d  and we i n v i t e d  50 se lec ted  persons to  submit 
papers.  By January t5 th  1986, a p r e l i m i n a r y  workshop program was set up, based on 35 
submi t ted a b s t r a c t s  - whereof  3 from WG 2.4 members, The authors were i n s t r u c t e d  to  
submit a d r a f t  paper by A p r i l  l o t ,  and a f u l i  paper by May 25th, The d r a f t  ve rs ions  
have been commented by co l leagues  in  Trondheim and Kar l s ruhe ,  at SEI/CHU and Genrad. 
F i na l  ve rs ions  o f  the papers were rece ived  by Aug. l o t .  

We sent out inv i ta t ions to about 2000 persons, based on mailing l i s t s  from previous 
ACM conferences and other available l i s t s .  The workshop was advertised in ACM 
SIGPLAN Notices, in ACH Operating Systems Review, and on electronic bul le t in  boards 
($W-ENG). We received 150 sign-ups by mid-April, twice as many as we could 
accomodate. See the enclosed attendance l i s t .  

The workshop committee would l ike to thank the people who made this arrangement 
possible: speakers, part icipants, referees, sponsors, WG 2.4 members and observers, 
local s ta f f ,  and NTH's conference secretar iat.  The editors would also l ike  to thank 
Sharon Berg and Oystein Valle for  proofreading and typing of the discussion 
transcripts. 

Trondheim, November 1985 

The e d i t o r s :  

Reidar Conradi Tot H~ D id r i ksen  Dag H. Nanvik 



Workshop committee 

William Waite 
Mary Shaw 
John Nestor 
Lynn R. Carter 
Reidar Conradi 
Tor M. Didriksen 
Dag H. Wanvik 
Else J. Svork&s 
Mari Saeterbakk 

Univ. Colo., Boulder 
CMU, Pittsburgh 
SEI, Pittsburgh 
Genrad, Phoenix 
DCS/NTH, T.heim 
DCS/NTH, T.heim 
RUNIT, T.heim 
DCS/NTH, T.heim 
NTH, T.heim 

workshop chair, WG 2.4 chair 
program chair 
ass. program chair 
WG 2.4 secr. 
organizing chair, editor 
ass. organizing chair, co-editor 
ass. organizing chair, co-editor 
treasurer 
local arrangements 



TABLE OF CONTENTS 

An as te r i sk  (*}  marks I0 min. panel papers, otherwise 25 min. 

PROGRAHNZNG- fN- THE-SMALL 

*Source Level  Debuggers: 
Experience from the Design and Implementation of CHILLscope 

Svein O. Hallsteinsen, RUNIT, NOR . . . . . . . . . . . . . . . . . . . . . .  1 

*Data-Or iented Incremental  Programming Environments 
Peter B. Henderson, SONY at Stony Brook, USA ................ 13 

*Con tex t - sens i t i ve  e d i t i n g  wi th  PSG environments 
Roll Bahlke, Gregor Snelting, Tech. Univ. Darmstadt, FRG .......... 26 

* E d i t i n g  Large Programs Using a St ruc ture-Or ien ted Text Ed i to r  
Ola Str#mfors, Univ. of Link#ping, SWE ................... 39 

*On the Usefulness of Syntax Directed Ed i to rs  
Bernard Lang, INRIA, FRA . . . . . . . . . . . . . . . . . . . . . . . . . .  $7 

*PegaSys and the Role of Logic in Programming Environments 
Mark Moriconi, SRI International, USA .................... 52 

*GARDEN Tools:Support  for Graphical  Programming 
Steven P. Reiss, Brown Univ., USA . . . . . . . . . . . . . . . . . . . . . .  58 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 

PROGRAHHING-IN-THE-LARGE 

SunPro: Engineering a P r a c t i c a l  Program Development Environment 
Evan Adams, Wayne Gramlich, Steven S. Muchnick, Soren Tirfing, SON 
Microsystems, USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86 

In format ion S t ruc tu r ing  fo r  Software Environments 
Jeremy H. C. Kuo, Kevin J~ Leslie, Michael D. Maggio, Barbara G. Moore, 
Hai-Chen Tu, GTE Laboratories, USA ..................... 97 

An Architecture for Tool  Integration 
Simon M. Kaplan, Roy ~. Campbell, Mehdi T. Harandi, Ralph E. Johnson, 
Samuel N. Kamin, Jane W. S. Liu, James M. Purtilo, Univ. of Illinois, USA . . 

*Software Development in  a D i s t r i bu ted  Environment, The XHS System 
Ragui F. Kamel, BNR, CAN . . . . . . . . . . . . . . . . . . . . . . . . . .  126 

*The SAGA Approach to Automated Pro jec t  Hanagement 
Roy H. Campbell, Robert B. Terwilliger, Univ. of Illinois, USA ....... 142 



Vi 

*A P r o c e s s - O b j e c t  Centered View o f  So f twa re  Env i ronment  A r c h i t e c t u r e  
Leon O s t e r w e i l ,  Un iv .  o f  Co lo rado ,  USA . . . . . . . . . . . . . . . . . . .  156 

*So f twa re  Development Env i ronments :  Research to  P r a c t i c e  
Robert J. Ellison, Carnegie Mellon Univ., USA ................ 175 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 

CONFIGURATEON/VERSION CONTROL 

A Model o f  So f tware  Manu fac tu re  
Ellen Borison, Carnegie Mellon Univ., USA .................. 197 

* P r o t e c t i o n  and C o o p e r a t i o n  i n  a So f tware  Eng inee r i ng  Env i ronment  
J .  Estublier, L . G . I . C . N . R . S . ,  FRA . . . . . . . . . . . . . . . . . . . . .  221 

*The I n t e g r a t i o n  o f  Ve rs i on  C o n t r o l  i n t o  Programming Languages 
J.F.H. Winkler, Siemens, FRG . . . . . . . . . . . . . . . . . . . . . . . .  230 

Discuss i on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  251 

TOOL INTEGRATION 

IDL: Past Experience and New Ideas 
Joe Newcomer, Carnegie Mellon Univ., USA .................. 25T 

Suppo r t i ng  F l e x i b l e  and E f f i c i e n t  Too l  I n t e g r a t i o n  
Richard Snodgrass, Karen Shannon, Univ. of North Carolina, USA ....... 290 

Views for Tools in Integrated Environments 
David Garlan, Carnegie Mellon Univ., USA .................. 314 

D i s c u s s i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3¢4 

SOFTWARE ENGINEERING DATABASES 

DAHOKLES - A Database System f o r  So f tware  E n g i n e e r i n g  Env i ronments  
Klaus R. Dittrich, Willi Gotthard, Peter C. Lockemann, FZI KaElsruhe, FRG . . 353 

Toward a Persistent Object Base 
John R. Nestor, Carnegie Mellon Univ., USA ................. 372 

*Choosing an Environment Data Model 
Andres Rudmik, GTE Comm. Syst., USA . . . . . . . . . . . . . . . . . . . . .  395 

* V e r s i o n  Management i n  an O b j e c t - O r i e n t e d  Database 
S t a n l e y  B. Zdon ik ,  Brown U n i v . ,  USA . . . . . . . . . . . . . . . . . . . . .  405 



Vii 

D i s c u s s i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  423 

PROGRAM REUSE AND TRANSFORMATr. ONS 

A b s t r a c t  OataTypes.  S p e c i a l i z a t i o n ,  and Program Reuse 
William L. Scherlis, Carnegie Mellon Univ., USA ............... 433 

Towards Advanced Programming Env i ronments  Based on A l g e b r a i c  Concepts 
Hanfred Broy, Alfons Geser, Heinrich Hussmann, Univ. Passau, FRG ...... ¢54 

Program Development by T r a n s f o r m a t i o n  and Ref inement  
Stefan Jaehnichen, Fatima Ali Hussain, Matthias Weber, GMD Karlsruhe, FRG . . 47~ 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~87 

KNOWLEDGE-BASED AND FUTURE PROGRAI~ING ENVIRONMENTS 

C r e a t i n g  a So f twa re  E n g i n e e r i n g  Knowledge Base 
Andrew J. Symonds, IBM, USA . . . . . . . . . . . . . . . . . . . . . . . . .  494 

The U n i f i e d  Programming Env i ronment :  U n o b t r u s i v e  Suppor t  
T e r r e n c e  H i l l e r ,  H e w l e t t  Packard Labs,  USA . . . . . . . . . . . . . . . . .  507 

Beyond P r o g r a m m i n g - i n - t h e - L a r g e :  
The Next  Cha l l enges  f o r  So f twa re  E n g i n e e r i n g  

Mary Shaw, Carnegie Mellon Univ., USA . . . . . . . . . . . . . . . . . . . .  519 

*Reuse o~ C l i c h e s  i n  the  Knowledge-Based E d i t o r  
Richard C. Waters, MIT AI-Lab, USA . . . . . . . . . . . . . . . . . . . . .  536 

*Organizing Programming Knowledge into Syntax-Directed Experts 
David S. Wile, ISI . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551 

*Framework for a Knowledge-Based Programming Environment 
Wolfgang Polak, Kestrel Institute, USA . . . . . . . . . . . . . . . . . . .  566 

D i s c u s s i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578 

Summing Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597 

Index o f  D i s c u s s i o n  P a r t i c i p a n t s  . . . . . . . . . . . . . . . . . . . . . . . .  598 

L i s t  o f  A t t e n d a n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599 


