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OOPSLA '87 PROCEEDINGS

Last year, over 1200 individuals came to Portland to explore theory and
practice, research and develepment, experimentation and commercialization in
the emerging field of object-oriented programming, systems, languages, and
applications. COPSLA '87, represented by the diverse collection of paper
sessions, panel sessions, poster sessions, tutorials, and vendor exhibitions,
promises to be as engrossing as 1986's highly-successful first effort.

1987's QOPSLA Proceedings continues the trend of providing a solid
integration of the many aspects of object-orientation.

The ongoing controversies of single vs. multiple inheritance, inheritance vs.
delegation, types vs. classes vs. metaclasses, strong typing vs. weak typing,
are well-represented in this year's papers. These issues are addressed from
both a practical point of view, where articles position several programming
environments amidst these issues, and from a theoretical point of view, where
several papers attempt to define and discuss these approaches in formal
terms.

Several papers explore the link between object-oriented implementation
techniques and object-oriented user interfaces, approaching the problem in a
variety of ways — from formal, logical expression of the user interface to
direct manipulation techniques.

Interest in object-oriented, persistent databases continues 1o increase, as
systems begin to leave the research lab and enter the marketplace. Several
papers discuss strategies for persistence, while others update OODBMS
results from last year's conference. One paper attemplts to convey the
transition from the relational DBMS world to the object-ariented world. Two
papers discuss issues in language design and their influence on object-oriented
database management systems.

A research area of increasing current interest — distributed objects — is
represented by several papers in the Proceedings. One looks at the notion of
distribution in conjunction with the parallel programming of multiprocessor
machines, while another fooks at the distribution problem in regards to the use
of objects in a multi-process, networked UNIX world. A third explores the use
of active objects as the approach for implementing concurrency, while another
proposes the technique of forwarding to support distribution. Several papers
discuss different attempts at creating a concurrent/distributed version of
Smalltalk.

The proceedings continues to provide glimpses of real-world, production
applications based upon object-oriented techniques. This year, systems for
building radar systems, for telecommunications, for building expert systems,
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for VLSI design, and for building design front ends are examined.

A handful of papers introduce new languages and new language concepts.
Others detail enhancements to existing languages. Several papers discuss
experience with existing languages, from CommonLoops to Smalltaik to
CbjvLisp. Integration of OCP with traditional languages is covered in papers
discussing OOP in Ada, OOP in C and C++, and translation from Smalitalk fo
Ohjective C.

Contributions to this year's proceedings fulfill the major objective of the
QOPSLA '87 organizers: to provide a forum for the researchers and
developers, the "consumers” and purveyors, the designer and the
implementors, the theoreticians and the pragtitioners, to get a glimpse of the
state-of-the-art of object oriented programming, systems, languages, and
applications.

| speak for Adele Goldberg and Chet Wisinski, Co-Chairs of OOPSLA '87, and
Jerry Archibald and Dave Themas, Program Chair and Technical Pragram
Chair respectively, in acknowledging the hundreds of volunteers who have given
their time to arrange the meeting operations, to enlist speakers and
participants, to review the over 100 papers that were submitted to
publication, and to perform the myriad other tasks necessary to ensure that
OOPSLA continues its success. QOPSLA '87 is also grateful to ACM and
SIGPLAN, for sponsorship of the 1987 conference. We all hope that you enjoy
the conterence.

Norman Meyrowitz
Proceedings Editor

Special thanks to Helen DeAndrade, for her cover design, and fo Julie Sears and
Sindi Terrien, for their contributions to the production of this volume.
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PAPERS
Tuesday, October 6, 1987

10:30 am - 12:30 pm

SESSION 1A: Applications |
Chair: Angela Coppola

Use of Object-Oriented Programming in a Time Series AnalySIS SYSIBM.............cco. et sssesssss b saressssesessssssessssssesons

R. K. Kerr, D. B. Percivat, University of Washington

Teaching Object-Oriented Programming with the KEE System........................ eeeeees e

Renate Kempf, Marilyn Stelzner, infelliiCorp

- Parallel Programming ina Virtual ODJECE SPACE..............ccooem e isermmsmsnssssssrersssmsnrs s ssssssessassssesssmsssesns

Steven E. Lucco, AT&T Bell Laboratories
Mentant: An Object-Oriented Macro Data Flow System

Andrew 5. Grimshaw, Jane W. S. Liu, University of illinois

SESSION 1B: Tools/Environments
Chair: Wilf LaLonde

Constraint Hierarchies.... eeeer et e st e

Alan Borning, Umvers:ty of Washingzon
Robert Duisberg, Tekironix

Bjom Freeman-Benson, Axel Kramer, Michael Woolf, University of Washington

An Object-Oriented Design System Shell

Jim Diederich, Jack Milton, University of California at Davis

An Object-Oriented Framework for Interactive Data GraphiCs..............covevrrmrerinennsisesesssseer e e

Robert L. Young, Schiumberger-Doll Research

~.. The Trellis Programming ERVIFONMENt .............cccooorccoemsrcssnsssmssrenmrssess

Patrick D. O'Brien, Daniel C. Halbert, Michael F. Kman Digital Equipment Corporanon

2:00 pm - 4:00 pm

SESSION 2A: Database |
Chair: Alan Berning

A Pragmatic System for Shared Persistent Objects.....

Thomas Merrow, Jane Laursen, Xerox Palo Alfo Research Center

Class Modification in the GemStone Object-Oriented DBMS....
D. Jason Penney, Jacob Stein, Servio Logic Corporation

Composite Object Support In an Object-Oriented Database System ......
Won Kim, Jay Banerjee, Hong-Tai Chou, Jorge F. Garza, Darrel Woelk, MCC
An Information Systerm Based on DIStDUIEA ODJBCES. ... sss s ssssssssssssasesss st sssemeessessresesressmsmssesssssessesssssssmns

Michael Caplinger, Bell Communications Research
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SESSION 2B: Theory !
Chair: Daniel Bobrow

DRlEQAHON IS IMHBIIEANGCE ..............co oo eeercereecre e setsesses er2 st e e s R BB R £t e 00 138
Lynn Andrea Stein, Brown University
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Pattie Maes, Vrije Universiteit Brussel

Metaciasses are First Class: The ODJVHSE MOTEL........... ..o rerrericemems e ceasmses s eassessssssma s ssss s ssessscssesssesaessssssss s essesssnssrsessecsen | 30
Pierre Cointe, Rank Xerox & LITP

Dimensions of Object-Based LANGUAGE DESIGN........... ..o oo aes e cese et s es st et s et s 168
Peter Wegner, Brown University

Wednesday, October 7, 1987

10:30 am - 12:30 pm

SESSION 3A: Software Engineering
Chair: Brad Cox

Object Oriented Development In an INAUSHHal ENVITONMBNE....................oc.cvrcvurr eeureseessssesseesessassssiesmressessees oo e e e seesssssssessssssessssessasesnos 183
Ivar Jacobson, Royal Institute of Technology and Objective Systems SF AB
Using Objects to Design and Bulld Radar ESM SYSIBIMS ................c.coooercereeemmmrrmrsans eermessssressrers cesssssssesseeeesssssss s cesesssss s s o esessoss s n 192

Brian M. Barry, John R. Altoft, Defence Research Establishment Ottawa
D.A. Thomas, Mike Wilsen, Carleton University

Object-Oriented Programming in Smaltalk and ADA . . .o ettt sttt s 202
Ed Seidewitz, Goddard Space Flight Center
EXPerienCe Wth COMETIONLOOPS. .........o..ccurumuresrermessserese s reere s e vcossesesssnesessass s sassescssesses s sssses s s s oo essass s st shesessocssvesssesscre 214

James Kempf, Warren Hams Hoy D‘Souza Alan Snyder Hewlelt Packard Laboratories

SESSION 3B: Languages
Chair: Glenn Krasner

Self: THE POWRE OF SIMPHCIY ........ooooooe oo ceeeoeeeceerence e esseersmmese e et e ek e e et 227
David Ungar, Stanford University,
Randall B. Smith, Xerox Palo Alto Research Center

ACHVE ODJECES IV HYDHIA ... e essss e s essssss st s e s s s s s o 243
O.M. Nierstrasz, Université de Genéve
MELDIng Data Fiow and Object-Oriented PrOGRAMUTING ............. .o rrrerrerecmmemmmreeseemimmis sttt 15 15385858558 5 555 ke s s 254

Gail E. Kaiser, Columbia University
David Garlan, Carnegie-Mellon Universilty

Modules and Type Checking in PULL ... L4 3 e 8 8 R 8 101140 L€ R S e 268
Lars-Erik Thoreili, Royal Insm‘ute ol Technology (KTH)
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2:00 pm - 4:00 pm

SESSION 4A: User Interfaces
Chair: Henry Lieberman

Palnless Panes for Smalltalk Windows

Manipilcons In ThinketToy

SESSION 4B: Implementation
Chair: Allen Wirfs-Brock

Robert E. Filman, IntelliCorp

Thursday, October 8, 1987
10:30 am - 12:30 pm

SESSION 5A: Appiications il
Chair: Ralph London

INSIST: Interactive Simulation in Smalitalk

Opus: A Smalltalk Production System

CLAM - an Open System for Graphical User Interfaces 277
Lisa A, Call, David L. Cohrs, Barton P. Miller, University of Wisconsin-Madison
............ .287
James H. Alexander, Tektronix Laborarones
Logical Composition of Object-Orented INTBITACES ..............r e mssssisis s s s st s s s s et sessesssss s 295
Mark Grossman, University of Hawail at Hilo
Raimund K. Ege, Florida International University
................... 307
Steven H. Gutfreund, University of Massachusetts
The Design and Implementation of Distributed Smalltalk 318
John K. Bennett, University of Washingion
Transparent FOIWARTING: FIMSESIEPS.............coorrreeriesrereresssinsessesmsssesscesesss et sssiesessesss s e sss s s s a8 r e st et oo 331
Paul L. McCullough, Xerox Palo Alto Research Center/Northwest
Retrofiting OBJOCTS..............oee e ctseaer s e 342
BrouHaHa - A Portable Smalitalk Interpreter................ 354
Eliot Miranda, University of London
..................... 366
Pieter S. van der Meulen, Philips Research Laboratories Sunnyvale and Slgnet/cs Corporat:on
377
Jane Laursen, Robert Atkinson, Xerox Palo Alto Research Center
OTM: Applying OJbectS 10 TASKS.............cccermremmemrrcrecrermmamvensonsssssirmessesessessssans ..388
John Hogg, Steven Weiser, University of Toronto
Some Experiments In Object-Oriented SIMUIBHON............-....corereurme e sersesras strresssss st ssssssioss s sssissssss s rassmssesssses eesssssesssnsss 394

Jean Bézivin, L1.B, Labo commun a IENSTRBreta L'U. B. O.
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Brad J. Cox, Kurt J. Schmucker, Productivity Products In(emat:onal Inc
2:00 pm - 4:00 pm
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Chair: Alan Purdy
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Issues In the Design of Object-Oriented Database Programing LRnguages ..........o.veveoecceeeoeeecse e b 4 1
Toby Bloom, MIT Laboratory for Computer Science
Stanley B. Zdonik, Brown University
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Karen E. Smith, Stanley B. Zdonik, Brown University

SESSION 68B: Theory il
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James Rumbaugh, General Electric
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Naftaly H. Minsky, David Rozenshtein, Rutgers University
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