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Abstract

It is common knowledge that distinct but often contenttedalata sources exist in different formats.
Consequently, the ability to restructure (or exchanged flaim these sources into a format desired by
consumers of such data sources is extremely valuable.lfasammon knowledge that alot of time and
effort are needed to set up and tune data exchange and aageaitntn systems. Therefore, it is important
to devise techniques and tools that can reduce the amouffodfreeeded to set up, and subsequently,
understand and maintain such systems. Our position is tbat tools and techniques are needed to
facilitate the installation, understanding and mainteeaof data exchange systems.

1 DataExchange

The problem of restructuring data from one format into aapik a long standing one. To date, most re-
search on this topic are geared towards techniques forgngva unified view of different data sources,
finding relationships betweeen data sources, differentogghes for describing views of data sources and
answering queries posed against such views, as well aswegsbout queries in such systems. In addition
to techniques for resolving the issues described eamiehniques and tools for understanding various com-
ponents of a data restructuring (also called data exchaygém are also needed to (1) reduce the amount
of effort needed to install a data exchange system and, Bratand and maintain a data exchange system.

A fundamental component in current research on data exehantpat ofschema mappingb]. A
schema mapping is a high-level declarative specificatiahefelationship between two schemas. It spec-
ifies which selected data residing under Hmirce schemé& to be extracted and how they are to be re-
structured to fit under thiarget schemaA recent example of a data exchange system that allows daiser
program schema mappings in a language that is based on g \aidighted formalism in literature is Clio
[4]. Schema mappings are desirable for specifying an exggnbrcause they have a rigorous semantics that
can be useful for understanding the properties and behaf/ébdata exchange system, or even multiple data
exchange systems that are connected together. Schemangsjppe also desirable, as opposed to lower-
level languages such as XSLT scripts, because they areraiaaand they provide an abstraction for the
underlying implementation of the exchange. In short, teawrlabstraction provided by schema mappings
tends to reduce the amount of effort needed to install, @wtaled and maintain a data exchange system.

Although schema mappings form the backbone of data exchemgjdata integration systems, tools for
managing schema mappings are still lacking. In particatare tools and techniques need to be developed
to help users of such systeraaderstandschema mappings, and more generally, data exchange systems
For example, a recent effort towards this goal is SPIDER [1a3lebugging tool for schema mappings.
SPIDER provides an interface with standard debugging featsuch as breakpoints and watch, much like
a debugging tool for programming languages. A unique featdirSPIDER is the ability to describe the



relationship (the provenance and flow of data) betweenuesitred data and data sources, through schema
mappings. A user understands a schema mapping by “exettitiegexchange over sample or real data
sources and analyzing the behavior of the execution. Thasasogous to how a standard debugger allows
a user to understand programs through analyzing its behawvi@rious test cases. SPIDER can be easily
deployed in any data exchange or data integration systeinisthased on schema mappings.

2 Challenges

Our position is that more tools and techniques are needeaktiitdte the installation, understanding and
maintenance of data exchange systems.

For installing a data exchange system, automation on tgabsifor discovering the “right” relationship
between schemas and choosing the “right” interpretatiothefrelationship for the exchange is needed.
There has been research on the former (schema matchinggssigkearch on the latter. For understanding
and maintaining a data exchange system, we list a few clggtehere, which we have arrived by way
of understanding how a programmer debugs a program, as svélba our experience with developing
SPIDER. We believe that @ata-drivenapproach is useful for understanding schema mappings ey,
SPIDER is able to help a user understand a schema mappinty$lyating the schema mapping through
the relationship between source data and restructured atauld be useful if one could also reflect the
changes that would be applied on the source data and resgdatata when a schema mapping is modified.
Such scenario happens often during a debugging sessiome \iee schema mapping may be modified.
Understanding a schema mapping can also be achieved thfoagbe-and effect”. With a fixed schema
mapping, one may change the contents of the data sourcegrothe restructured data, during debugging
so that the cause-and-effect of the their changes can haip timderstand the schema mapping. It would be
useful if one could reflect the changes that would be appti¢de data sources or the restructured data when
such changes happen. We emphasize that these problemadarimay in the context of debugging, even
though we have motivated them through the debugging stamidpo fact, these problems correspond to the
classicalview adaptationview maintenancandview updateproblems in existing literature and should be
re-examined in the context of the data exchange framewaaktly, we also believe that more research on
the various operators for schema mappings, which are sitoitldnose defined for model management [2],
are needed. The results from these studies will be crucialrds the understanding of the relationship and
behavior of inter-related data exchange systems.
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