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Letter from the TC Chair

It is a great pleasure to see the Data Engineering Technical Bulletin resurrected after a lapse of
more than a year. David Lomet, the new Chief Editor of the Bulletin, deserves much of the credit
for making it happen. It is due to his foresight, his perseverance, and his organizational skills that
we are on-line again. I believe that the Data Engineering Bulletin has provided a unique service to
the database community, and I am hopeful that this tradition will continue.

I want to take this opportunity to apprise you of what caused an interruption in the publication
of the Bulletin, and to bring you up to date on the current state of TCDE. My understanding is
that the Bulletin was earlier funded by a grant from the IEEE Computer Society Technical Activity
Board. Sometime last year, it was decided that all the technical committees should become self-
sufficient. In particular, the Bulletin needed to be financed using the revenues generated from the
TCDE sponsored activities. The then TCDE Chair also resigned in June. The result was that
TCDE was left with no budget and no organization.

In March this year, I agreed to become the TC Chair for a year. I am pleased to inform that
TCDE now has a strong Executive Committee, consisting of Nick Cercone (Vice Chair), Amit Sheth
(Secretary/Treasurer), Benjamin Wah (Conferences Co-ordinator), David Lomet (Publications Co-
ordinator), Erich Neuhold (European Co-ordinator), Shojiro Nishio (Asian Co-ordinator), and Ron
Sacks-Davis (Australian Co-ordinator). I feel having a diverse Executive Committee will provide
the much-needed continuity to TCDE.

We were able to get a one-time grant of $4000 for 1992 from the Technical Activity Board for
restarting the Bulletin. We also now have a budget of $8000 for 1993 for the Bulletin. However,
in the long run, the Bulletin cannot depend on the vagaries of the TCDE budget. We have
spent considerable time exploring the long term financial viability of the the Bulletin without
compromising its quality and unique role. Given the high cost of paper publication and distribution,
it is unlikely that we can afford to distribute the paper version for free. We don’t have all the details
in place, but we are moving towards a model where the Bulletin is published in a combination of
electronic and paper forms.

I want to close by applauding Won Kim for his services to the Data Engineering Bulletin. He
devised the current format for the Bulletin, gave it a novel personality, and steered it for more than
10 years. Thanks, Won.

Please e-mail me or any member of the Executive Committee if you have any suggestions or if
you would like to volunteer your time for TCDE.

Rakesh Agrawal
Chair, TC on Data Engineering



Re-Introducing The Data Engineering Bulletin

I have long believed that the Bulletin provides a unique and valuable service. It is unique in
that each issue is devoted to a different special topic. Leading researchers on the special topic
provide papers describing their work and their assessments of the field in a format that would not
be appropriate for conferences or journals. But the articles are highly valuable for TC members
wishing to understand what is happening in a field. It is this unique role, established by Won
Kim, that was the inducement for me to accept TC Chair Rakesh Agrawal’s invitation to become
editor-in-chief of the Bulletin.

This current issue continues the Bulletin’s role by containing a special issue on Active Databases.
Active databases is not only an area of current research interest, but commercial vendors of database
systems are providing "active” functionality to their users, e.g., via triggers and constraints. As
you can see from the table of contents, the issue contains contributions from many of the top
database researchers. I would like to thank Professor Sharma Chakravarthy of the University
of Florida, who acted as guest editor for this issue, and Professor Ahmed Elmagarmid who, as
associate editor, arranged Sharma’s role and helped with the editing.

I want to continue having the Bulletin provide focused issues on areas of interest to the database
community. In addition to its traditional role of covering special areas of research interest, I would
like to include from time to time issues on the state of industrial practice in such areas. My
experience suggests that knowledge within our technical community of the functionality and the
directions of commercial database offerings is spotty at best. I think this would be a real eye-opener
in some fields as practice sometimes is in advance of research.

The editorial board for the Bulletin is in transition. Won Kim, the Bulletin’s former editor,
established the Bulletin and sustained it for many years. He also started the practice of appointing
associate editors for two year terms. His last appointed associate editors, Ahmed Elmagarmid, who
played a role in putting together the current issue, Yannis loannidis, who is acting as issue editor
for the March issue, Kyu-Young Whang, and Rakesh Agrawal, who is now the TC chair, have all
served more than two years. I want to thank them all for their valued contributions to the bulletin
during their terms.

I will soon appoint a new editorial board. I am pleased to announce that my first appointment
is Meichun Hsu, formerly a faculty member at Harvard and currently on the staff at Digital’s Lab
in Mt. View, California. Mei has a distinguished publication record, and brings to the editorship
some of the industrial focus that I look forward to seeing in the Bulletin. I am sure that the Bulletin
will be well served by her efforts.

Let me close by directing your attention to the announcement on page 3. It contains a request
for you to provide information so that we can continue to bring you the bulletin in a timely and
cost effective way. Your continued receipt of the bulletin requires your response. I hope to hear
from you soon.

David Lomet
Editor-in-Chief



Important Membership Announcement

The IEEE Computer Society Technical Committee on Data Engineering needs to rebuild its
membership list. Our current lists are now quite old, we are uncertain whether the address infor-
mation remains current, and because we plan to exploit e-mail much more in the future, we need
e-mail addresses as well as postal addresses. Electronic mail is a low cost way for the TC to reach
its members.

Particularly important for the future of the Data Engineering Bulletin, we are planning the
electronic distribution of the Bulletin. As most of you are aware, this is the first issue of the Data
Engineering Bulletin that has been published since September, 1991. The Bulletin was shut down
for over a year very simply because of insufficient funding. An effort was made in 1990 to establish
a membership fee for the Technical Committee, but this did not work out well.

Our goal is to continue to bring you the interesting special issues of the Bulletin at a cost that
ensures its long term survival. Our plan for continued and low-cost publication of the Bulletin has
two parts:

1. All TC members will receive announcements of each issue of the Bulletin as it is published.
They will be able to obtain electronically, the postscript version, and perhaps a latex version
of the issue.

2. Hardcopy of each issue will also be available, but only to subscribers, and at a cost that helps
to cover the TC’s printing and distribution costs. The annual subscription fee for four issues
is expected to be in the $10 to $15 range.

To proceed with these plans, we request that you re-enroll as a TC member using the following
procedure:

1. Send e-mail to TCData@crl.dec.com and include in the subject header the word “ENROLL”.

2. You will then be sent via an e-mail reply, an electronic membership form that will request:
Name, IEEE membership no., postal address, e-mail address

In addition to the above information, you will be asked a number of questions on issues
that will affect how the Bulletin’s distribution will be handled. These questions will include
whether you are interested in subscribing to the hardcopy version of the bulletin. This
information will enable us to plan our print runs and determine the parameters of electronic
distribution.

3. You should then e-mail the electronic application form to TCData@crl.dec.com, with the
word “APPLICATION?” in the subject header.

This procedure permits us to electronically establish our member list without any manual tran-
scription process. Please be aware that no response will mean that you will not remain a TC
member, and hence that you will not receive the Bulletin.

David Lomet
Editor-in-Chief



Letter from the Guest Issue Editor

Research on active databases has been prompted by a genuine need for supporting database
functionality deemed important for a number of non-traditional applications, such as.Computer
Integrated Manufacturing (CIM), stock trading, and network management. Although the concept
of condition monitoring itself is not new, its formulation in the context of active databases has re-
ceived substantial attention in the last five years — both from researchers and developers. Already,
there are a number of research prototypes,'and commercial products with primitive active database
features. :

Concepts that have emerged from the active database research have provided a uniform frame-
work for supporting a number of functionality that were being supported in an ad hoc manner.
Although HiPAC, Postgres, and the work at Karlsruhe pioneered the work on active databases, a
number of groups are currently working on a wide range of issues, as can be seen from the coverage
of topics in this issue. If the number of papers on active databases submitted to conferences in the
last two years is any indication of ongoing research, undoubtedly there is an enormous following
for this area.

For a change, it is not just the academician who is interested in this area of research. Assessing
from the number of commercial database management systems supporting active capability (albeit
‘a primitive one), it is clear that the technology is here to stay and promises a faster transition from
research results to products. Triggers will certainly make their way into the SQL3 standard.

This issue intends to provide a fish-eye view of ongoing research in the area of active databases.
The Paper by Navathe, Tanaka, and Chakravarthy addresses the modeling and design of active
databases and proposes an extension to the entity-relationship modeling approach using petri-nets.
The paper by Ceri, Fraternali, Paraboschi, and Tanca discusses how ECA rules can be generated
from specifications in function-free first order language. The paper by Widom provides a brief
overview of the Starburst rule system. The paper by Gehani and Jagadish summarizes the active
database facilities in Ode.

The paper by Gatziu and Dittrich discusses SAMOS, an active object-oriented database system
currently under development at the University of Zurich. The paper by Risch and Skéld discusses
another active object-oriented database system which uses OSQL and log screening filters for con-
dition evaluation. The paper by Berndtsson and Lings discusses a prototype implementation of
active functionality on top of ONTOS.

The next two papers cover a lot of ground as they discuss several ongoing research projects.
The paper by Chakravarthy, Hanson, and Su highlights the results from three projects: Sentinel -
an active object-oriented database system, Ariel — a database system dealing with efficient rule con-
dition evaluation, and an active KBMS with its own language, data model (OSAM?*), and support



for parallel and distributed computation. The paper by Dietrich, Urban, Harrison, and Karadimce
discusses how active, deductive, and object-oriented paradigms are being integrated in an ambitious

project.

The next four papers explore the applicability of the active database approach to a number of
problems. The paper by Buchmann, Branding, Kudrass, and Zimmermann reports ongoing work on
integrating heterogeneous repositories using a mediator based on the active paradigm. The paper
by Sistla and Wolfson highlights the need for supporting triggers on database histories and dis-
cusses temporal languages for that purpose. The paper by Seligman and Kerschberg discusses how
the active database approach can be used for approximate consistency maintenance in a federated
environment. Finally, the paper by Urpi and Olivé outlines the deductive approach for supporting
active database functionality.

I would like to thank all the authors for their contributions and cooperation in meeting the
deadline on such a short notice. Also, I would like to thank all the authors for condensing their
work to a mere 4 (in two cases 5) pages. I would like to thank Mr. Lionnel Maugis for providing
feedback on all the papers as well as helping me with IATEX. I sincerely hope that this issue provides
a fish-eye view of the ongoing work on active databases (as intended) and the reader will benefit
from the diversity of the topics covered.

Sharma Chakravarthy

Whpro—"

Associate Professor

Database Systems Research and Development Center
Computer and Information Sciences Department
University of Florida, Gainesville, FL 32611

email: sharma@snapper.cis.ufl.edu



Active Database Modeling and Design Tools:
Issues, Approach, and Architecture®

S.B. Navathe A K. Tanaka! S. Chakravarthy
Georgia Institute of Technology University of Florida
College of Computing Department of C.1.S.
sham@cc.gatech.edu sharma@cis.ufl.edu

1 Introduction

Although a lot of research is being done on active databases, and a few commercial relational DBMSs already
provide support for some active database capabilities (e.g. Ingres, InterBase, Oracle, and Sybase), to the best
of our knowledge, currently there are no design tools that can take full advantage of these new capabilities.

Using current relational database design methodology, the specification of active behavior in the form of
triggers/rules and stored procedures has to be done after-the-fact, i.e., after the translation of the conceptual
schema into the relational schema. This implies that major design decisions regarding the behavior of the
database are deferred to a later stage of the design process, where the semantics of the real- world situations
may be obscured by the intricacies of the implementation model. At this stage, designing the active behavior
of a database for a given set of applications is usually a difficult task, because of the inherent complexity and
non-deterministic aspect of rule-based programming. There is evidence that users do not adequately exploit
the functionalities of rules, triggers, and stored procedures because of the complexity of their design at the
DBMS level. Actually, some DBMS vendors offer the “knowledge management” component as an optional
rather than a standard resource of their products.

We propose the modeling of active database behavior at earlier stages of the database design process, by
extending the entity-relationship (ER) approach with events and rules as objects of the model (which we
call (ER)2 model [TNCK91]), as well as providing language and tool support for translation of events and
rules into the language constructs of target DBMSs. Furthermore, we provide a graphical interface as an
extension to ER diagrams to facilitate the modeling of events, rules, and their interaction with ER objects.
It turns out that this representation can be mapped into high level Petri nets [Jen91], which we use as a
formalism for the semantics of event and rule processing. The resulting graph, called event/rule network, is
then used for the purpose of analysis and validation of the design. The extended database desxon process
is illustrated in Figure 1, where the shaded boxes represent the steps that have been added or extended
(the dashed lines illustrate another dimension of the database dynamics, the process dimension realized by
transactions, that is orthogonal to the kind of dynamics related to active database behavior).

2 Design and Translation of Active Functionality

Current design tools contain capabilities for specifying the conceptual schema by editing ER diagrams and
automatically mapping it into an equivalent normalized relational schema, usually generating the data defi-
nition statements to create the schema for the target relational DBMS. Moreover, some advanced tools such
as the LBL tools [SM91, MF91] are able to generate rule/trigger definitions for enforcing referential integrity
constraints when supported by the DBMS, as well as to store design information (ER schema, relational
schema, and their mapping) in a meta-database defined in the DBMS.

*This work is (in part) supported by the Office of the Naval Technology and the Navy Command, Control and Ocean
Surveillance Center RDT&E Division.
tSupported by the Brazilian Army and CNPq
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