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Foreword

IDEAS 2000 is the fourth in a series of meetings addressing the engineering aspect of
databases and their applications for developing reliable systems for complex applications. The
inaugural and the third IDEAS symposiums were held in Montreal, hosted by Concordia
University. The second in this series was hosted by Cardiff University.

This volume contains the papers selected for presentation at this conference, hosted by Keio
University. It includes 36 papers selected from some 90 submissions. In addition, it contains 12
short papers and the summaries of the invited talk and the keynote speech. Each of the
submissions was reviewed by at least three members of the program committee, followed by on-
line discussions. We would like to thank all authors who submitted their work to the symposium.

The database community is turning its attention to non-traditional applications and semi-
structured data. This is reflected in the number of submissions dealing with the Web, XML,
geographical, and other applications. These applications are pushing the frontier of knowledge
and establishing novel ways of dealing with information overload as we enter the new
millennium—the so-called “information age.”

IDEAS has emerged as a valuable forum which addresses, in a timely manner, the complex
problems of managing and mining data from databases. The engineering of new methodologies
to provide rapid and reliable implementation and solutions to these problems involves drawing
on the expertise in many areas of computer science, including the growing trend in engineering
of reliable and safe software systems. It is gratifying to see that the database research community
has adopted the IDEAS symposia to address current issues related to the information age by
reporting on the experience in building reliable advanced database applications, user interfaces to
these applications, emerging data modeling and database theories, and technology.

I wish to express my gratitude to the many people at Keio University, particularly Professors
Kiyoki and Toyama, who have provided active support for IDEAS 2000, and the local
organizing committee, for arranging this meeting on short notice and providing excellent
facilities for it. The Program Committee and the referees have ensured the quality of the
symposium through meticulous referring of the submitted papers. I would also like to thank
Concordia University, Keio University, and IEEE Computer Society for providing support to
make IDEAS 2000 possible.

Bipin C. Desai

General Chair
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Business-to-Business Connectivity and Emerging Protocols for
E-Biz

Daniel Dias
IBM T. J. Watson Research Center
Yorktown Hts, NY
email: dias@us.ibm.com

Summary

For many years EDI served as the dominant protocol for e-biz over private networks. Due to the rapid
spread of the Internet, several new Business-to-Business (B2B) interaction protocols have become popular,
e.g., Open Buying on the Internet (OBI), RosettaNet, and Vendor-defined protocols such as Ariba’s Pun-
chout process. We will describe these protocols, with an emphasis on their similarity and differences. B2B
marketplaces are emerging as hubs through which suppliers connect to buyers. We outline the connectivity
requirements between these marketplaces, and the Marketplace-to-Marketplace (M2M) protocols that are
required.

We show how all of these emerging protocols can be specified in XML using a trading partner agreement
(TPA). The TPA specifies three layers in the B2B protocol: The transport, document exchange and business
protocol layers. Essentially, the transport layer provides a choice of transport such as HTTP, SMTP, FTP,
and specifies related information; the document exchange layer handles different message formats, trans-
formations, application level security including authentication and non-repudiation, and provides services
such as audit trails and document repositories; the business protocol layer specifies the sequence of the B2B
interactions, responsiveness criteria, and error handling.

From the TPA, an instantiation of the B2B protocol can be built. We describe a Business to Business
Protocol Framework (BPF), on which different protocols across autonomous businesses can be instanti-
ated. Our work has the potential to decrease the time of implementation of e-biz solutions. BPF provides
a comprehensive set of tools and enablers for ease of specification, configuration, plug-in, customization,
and execution of a set of TPAs between business partners. It is the gateway and coordinator across intra-
business and inter-business processes, (e.g., between the buy/sell component of a local business, the remote
businesses, and the back-end systems). The protocols are expressed as an electronic TPA in XML using a
higher level authoring tool and are registered to the BPF server along with the internal business processes
for setting up such B-B interactions. BPF uses database services for various functions including guaran-
teed delivery, recovery and message repositories. As examples, we show how OBI and Ariba’s punchout
processes can be specified with TPAs and implemented with BPF.

0-7695-0789-1/00 $10.00 © 2000 IEEE






Session 2

Formalism






A Formal Background
to build
Constraint Objects

Annalisa Di Deo, Dmitri Boulanger
GMD-First
Berlin, Germany
{anna, dmitri} @first.gmd.de

Abstract

Constraint databases exploit a fundamental duality: a
constraint (first-order formula) with free variables is inter-
preted as a set of database tuples that satisfy it. And, con-
versely, a database object can be viewed as a constraint.
This enables us to use constraints as basic data types in the
underlying DBMS and to enjoy expressiveness of first-order
logic and most advantages from constraint programming.

Most of the existing frameworks consider the relational
data model as a basic data representation model and use
linear constraints to represent complex objects. This is
not always efficient. Moreover, modern DBMS offer much
more than a simple set of relational tables. Therefore,
we focus on the definition and formal background for an
implementation of a constraint data model to be built on
the top of an object-relational DBMS. As an illustration,
our approach is capable to exploit existing spatial tools
(like the one from Oracle8) yielding the declarativeness
and expressiveness of constraint programming.

Keywords: constraint databases, cylindric algebras,
constraint objects, spatial relations.

1. Introduction

With the increasing complexity of applications that store
and manage spatial and temporal data, Database Manage-
ment Systems are facing new challenges to efficiently rep-
resent and query such data, preserving the declarative and
user-friendly features of the query languages. It has been
acknowledged for a long time that the relational model fails
to handle highly complex data and their operations. For
this reason, the existing commercial DBMS are addressing
the use of object-oriented models, and provide tools to rep-
resent complex objects and to reason with them efficiently.
For instance, in the area of spatial applications, Oracle8

0-7695-0789-1/00 $10.00 © 2000 IEEE

has developed a Spatial Cartridge ([1]) that no longer man-
ages complex geometrical shapes as sets of points stored in
the tables, but uses specially designed data types and oper-
ations to handle spatial data efficiently.

Spatial data constitute an example of multidimensional
data to which a large effort has been devoted. In most cases
[15, 18] the models consist in extending relational DBMSs
with abstract spatial data types encapsulating geometric
structures and operations. Due to the extensive range of
applications, the problem of developing and unifving data
models still remains open, when a facility to manipulate dif-
ferent data in a uniform way is needed.

The recent fields of constraint databases, initiated at
the beginning of the decade [16], has lead to sound data
models and query languages for multi-dimensional data
[10, 12, 15]. The big challenge of constraint databases is to
introduce constraints as basic data type in databases. The
main principles are based on a simple and fundamental du-
ality that a constraint can be seen as a relation, or, vice
versa, that a relation can be interpreted as a simple form
of constraint. This enables us to manipulate relations in
the underlying DMBS in a symbolic way enjoying expres-
sive power of first-order logic. That is, the syntax consists
of constraints, i.e. symbolic expressions; the semantics are
the corresponding relations. From this data modeling per-
spective, constraints are used as a unifying data type for the
representation of different sorts of multi-dimensional data.

Most of the existing frameworks rely on linear con-
straints, first appeared in [13, 20]. They allow to manip-
ulate relations of arbitrary dimension between points in a
symbolic manner. In spite of their expressiveness. the exist-
ing constraint databases are not always efficient enough for
real problems where the size and the complexity of data are
high. In particular, spatial data might be so complex, e.g.
non-convex geometries with multiple holes, that constraint
database models cannot handle them efficiently and need to
refer 1o optimized structures of the objects and operations



