Summary of ECOOP’'97 Warkshop #5
,» Precise Semanticsfor Objed-Oriented
Modeling Techniques®

He had bougha large map representing the sea,
Withou the least vestige of land

Andthe aew were much pleased when theyfoundit to be
A mapthey ould al understand

“What's the good d Mercator’s North Poles and Equétors,
Tropics, Zones, andMeridian Lines?”

Sothe Bellmanwould cry: andthe aew would reply

“T heyare merely conventiond signs!

“ Other maps are such shapes, with their islands and capes!
But we'vegot our brave Captain to thark:

(Sothe aew would protest) “ that he's bough us the best--
A perfed and alsolute blank!”

Thiswas charming, no douly; but theyshortly found ot
That the Captain theytrusted so well

Had orly one nation for crossng the ocean,

Andthat wasto tingle his bell.

(Lewis Carroll. The Hurting d the Snark.)

The firss ECOOP workshop on “Predse Semantics for Objed-Oriented Modeling
Tedniques’ can be regarded as a success With 22 acceted submissons of high
quality a variety of opinions has been represented and dscussed among the 24
participants. During the workshop a set of conclusions has been drawn, which is
included later within this suimmary. It probably serves as a good starting point for the
next workshop.

The aticles following this simmary have been sdleded for the LNCS Workshop
Reader. They are revised versions from the workshop submissons, which have been
colleded in the workshop proceadings [1]. We thank the department of computer
science of the Technische Universitét Minchen for their kind permisson to reuse the
ealier versions of the mntributions published in [1].

Scope of the Workshop

Objed-oriented modeling techniques (OOMTs) are a way to produce various
spedfications. Business pedfications (the “what”s) are refined into business designs
(the “how”s), from where refinements into various information system (software)
spedfications and implementations are posshle.



Currently there is an ongoing standardization process for objed-oriented modeling
techniques (OOMT) initiated by the OMG. Standardization of OOMTs does not only
include a predse syntax, but a predse semantics as well. This is essentia for
unambiguous understanding of business and system spedficaions modeled with
OOMTs.

Predse spedfication of semantics — as opposed to just signatures — is required not only
for business pedficaions, but also for business designs and system spedfications. In
particular, it is needed for appropriate handling of viewpoints which exist both
horizontally — within the same frame of reference, such as within a business
spedficaion — and verticdly — within different frames of reference In order to handle
the coomplexity of a (new or existing) large system, it must be @mnsidered, on the one
hand, as a composition of separate viewpoints, and on the other hand, as an integrated
whole, probably at a different abstraction level.

A predse semantics allows us to deted inconsistencies and inacairades both in
OOMTs themselves (meta-modeling), and in spedfications written using these OOMTs
(modeling). It is esential if we want to compare (and use) different OOMTS, with
perhaps quite different syntaxes (notations), based on their meaning (semantics). This
not only may improve the notations and make them nore @nvenient, but also will
enable interoperability between different OOMTs.

Moreover, predse semantics allows us to use anotation in a more standardized way,
thus leading to better and unambiguous understanding and therefore supporting true
reuse of spedficaions and design, including a more acarate definition of context
conditions or (code) generators. And predse semantics provide the only way to trace
requirement dedsions, often through several intermediate steps, to produced code.

The scope of the workshop includes, but is not limited to:

e Predse semanticsfor OOMT

* Integration of semantics for a heterogeneous st of OOMT
*  Formal development and refinement techniques for OOMT
e Comparisons of existing semantics models

*  Waysto achieve predseness

e Concurrency and OOMT

e Too support

e Exigting standards (e.g., 1SO) and OOMT

The workshop is intended to contribute to an infrastructure that supports both
desirable pradice and future reseach and should document progressmade.



This is not the first semantics workshop at OO conferences. The five OOPS_A
workshops (with Procealings, 199296) on behavioral semantics are reasonably well-
known; and led to the publicaion of a book [2]. In addition, conclusions of these
OOP3.A workshops have been published in the OOPS. A Addenda to the
Proceadings. We hope to establish a similar tradition at ECOOP.

The submisgons to this workshop represent a productive mix of acalemia and
industry, and have a ¢ealy international flavor. This gatement is also applicable to the
organizers of the workshop (we have done everything eledronicdly!). We want to
note, with grea pleasure, that many if not most of the submissons emphasize the need
to spedfy semantics in an abstrad and predse manner, and use various rigorous and
formal approadhes to do just that. Important pradicd (and hopefully reusable) results
have been adhieved. Finaly, we want to stress that the workshop is not about any
particular product or methodology, but about concepts and constructs needed for
better understanding and for building better systems. Thus, we will avoid situations
described by Lewis Carroll above, “for avoydance of scandall is Divine law” (John
Donre).

The workshop procealings have been published as technicd report by the Faaulty of
Computer Science of the Munich University of Technology [1]. The technicd report is
provided by the SysLab projed, which is chaired by Manfred Broy, under grant of the
DFG (German Reseach Community) under the Leibnizprogramme and by Siemens-
Nixdorf.

Conclusions drawn during the wor kshop

The following list of conclusions has been drawn during the workshop by colleding
statements from the participants. These statements have been discussd at the
workshop and widely agreed upon. The list should be seen more as a good starting
point for future workshop discussons, and lessas fina conclusions.

Some items below may be perceived as being “trivial”, “obscure”, or “contentious”.

The trivia stuff is well-known, but too many projeds (in industry) fail just because this
“trivial” stuff has not been taken into consideration (e.g., “no time”, ‘this is abstrad
crap, and we need to get the code out”, and so on).

The obscure stuff needs refinement and is espedally suited to form the starting point
for future workshop discussons.

And we tried to delete dl contentious points if anyone & al tried to rgjed them in
Jyvéskyla.

e Simplicity (with corrednesg is the most important asped of human
communicdion.
e Scdability and abstradion are explicitly needed.



Y ou may get insights from a picture.
Predsion:
e Predsion and ease of understanding are needed for a spedficaion. Two
approaches are possble for predse spedficaion of semantics:

e formalize OO modeling techniques [ make more predse], or

e add ‘warm” fedures to forma spedficaion languages [make
easier to understand].

Merging as the result would be gred.

e Semantics of basic generic concepts $ould be made predse. To
use terms like “aggregation” and “subtyping”, they have to be
formally defined

* Any notation (textual or graphicd or ...) has to have apredsely defined
semantics.
*  Predse semantics of agraphicd notation (e.g., in Z) is used:

e torely upon in cases of doubt

* to provide feedbadk to the (more or lesg rigorous gedficaions
using the notation

* todeted inconsistencies and incompletenesses

e and to aquire much better (anadyst’'s and client's)
understanding, not just a“‘warm and fuzzy feding”.

Explicitness
» Dedsions have to be made eplicit (and explicitly).
«  Explicit extradion of evidence of conflicts:

e aticulation of business gedficaions, including defaults and
hidden information

e notation must allow that

«  Extensibility hasto be dedt with explicitly
e Appropriate aspeds of the ewvironment have to be spedfied explicitly
¢ How to combine different components of “O0" spedficaions sould be
stated explicitly. Thisis not trivial.
Composition:
e Composition is not an operator, it is an intelledua ad (emergent
properties appea here)
e Composing dfferent viewpoints is posshle and often required
e Abstradion isaresult of composition
e Implementation is composition (of spedficaion and patform)
[composing a given spedficaion with an implementation-oriented
context]
¢ Objeds (components) to be amposed often belong to different layers
(not only different frames of reference d the same layer)
A todl (for spedfications) may comprise aword processor and hypertext fadlity.
Approades have to be used in their frame of reference, and not everywhere



The gap between the semantics of the models and the semantics of the @mde has to
be remgnized and filled in. It is relatively easy if the semantics are explicitly
spedfied and impossble otherwise.
For predse (informal) spedfication notations, how do we adieve that

e theusers have amutually consistent intuitive understanding of symbology

(can't be resolved without arigorous gedfication)
e the users intuitive understanding of semantics is the same & provided by
the formally spedfied semantics.

Trying to locdize behavior in objeds leads to pathologica results and is difficult
to understand; global description is very useful. Objeds (and components) do not
exist in isolation: colledive state and behavior is esential. Closed system =
isolated component.
What to show the user?

» Different levels of detail

e Abbreviations

« Different presentations for different users (e.g., graphicd vs. linea)

«  Explicit conflicts sould be shown

¢ How to ded with the leaning curve?
Appropriate education and reward systems are nealed to solve many of these
problems.
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Organizers

Haim Kilov (haim_kilov@ml.com)

has been involved in al stages of information management system spedfication,
design, and development. His approach to information modeling, widely used in
telecommunicaions, financial, document management, and insurance aess, has
contributed clarity and understandability to enterprise and applicaion modeling,
leading to business (and system) spedficéions that are demonstrably better than
traditional ones. It has been described in Information modeling: an object-oriented
approach (Prentice-Hall, 1994). Haim Kilov is using and extending his approach in
customer engagements, and does research and consulting in the aeas of business
spedficaions and information modeling. He is a member of and adive @ntributor
to several international standardization technicd committees, as well as an invited
spesker at OMG task force medings. He co-chaired five OOPS_A workshops on



objea-oriented behaviora spedficaions, and co-edited their Procealings. He dso
co-edited a book (recently published by Kluwer) based on the first four of these
workshops. He has been a spe&ker and a program committee member at numerous
national and international conferences. He has a significant number of publications
in journals and conference proceedings. His interests are in the aeas of information
modeling, business pedficaions (including businesspatterns), and formal methods.

Bernhard Rumpe(rumpe@informatik.tu-muenchen.de)

is working in his reseach group to narrow the gap between forma methods and
pradicd modeling techniques. In his Ph.D. thesis he has developed an approach for
an integrated formalizetion of objed-oriented modeling techniques that cgpture
structure & well as behavior. He antributed to severa papers on related topics,
including a submisgon to the ECOOP 97, that contains an analysis of the UML
description concepts. He dso contributed to several workshops about similar
themes, and recantly organized a workshop with a similar theme within the working
group ““Foundations of Objed-Oriented Modeling" (GROOM), organized in the
German Computer Science Community (G, FG 2.1.9). Within the SysLab projed
he ntributes to the development of a tool, that focuses less on smple aliting
functions, but more on the wncrete use of the refinement and composition
techniques for objed-oriented description motations like dass diagrams, state
transition diagrams, and sequence diagrams.



