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The evaluation results of this paper are presented in Section 4.
Finally, the paper concludes in Section 5.

Abstract— This paper provides an evaluation of some existing
data integrations approaches according to the Patrick Ziegler’s
ASME criteria for evaluating. These criteria for evaluating
identify the characteristics of integrated approaches and
investigate the existing of data integration approaches for their
support for user-specific perspectives. Through this review, this
paper aims to identify some potential implementation methods
and architectures that support for a truly user-specific
perspective in the context of the structured, semistructured, and
unstructured data integration approaches.

II.
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I.

THE ASME CRITERIA

According to the Patrick Ziegler’s study [3], some of the
data integration approaches have been identified in several
areas that contribute in his evaluation. Patrick Ziegler defines
several areas such as: i) Multidatabase languages and
declarative integration languages; ii) Approaches with
conceptual-level abstraction from data sources; iii) Objectoriented virtual integration approaches; iv) Ontology-based
integration approaches; v) Semantic Web approaches; and vi)
Taxonomic database systems This paper only evaluates some
approaches from two types of area which are Object oriented
virtual integration approaches and Ontology-based integration
approaches.

INTRODUCTION

Information integration involves a data integration process
that combines data from a heterogenous of data sources in
order to provide a unified view of data in a structured form
[1][2]. The data integration process is done by applying a
global data model and by detecting and resolving schema and
data conflicts so that a homogeneous, unified view can be
provided [3][4][5].
Information integration involves designing an approach that
has the ability to combine data from a variety of independent
data sources. Recent years, various specific aspects in
information integration approaches [6][7][8] have been studied,
proposed and suggested in the pursuit of achieving an ideal
data integration system by the research community. Some of
these studies claim to resolve the problem. However, most of
them meet some difficulties when handling data with less
structure and varying granularity [9][10][11]. Information
integration, either virtual or materials, provides a mechanism
that enables data to be viewed from autonomous,
heterogeneous information sources [12][13][14]. From the user
perspectives, this mechanism allows the user to query certain
number of information sources with the need of knowing
neither the distribution of data nor the models and languages
exploited for handling them.

In order to identify and study the characterization of
various existing data integration approaches, this paper adapts
the ASME technique [3] in the evaluation of data integration
approaches. The ASME technique that's been defined by
Patrick Ziegler focus to identify user-specific element in data
integration approaches. This technique assesses the evaluation
each of the existing data integration approaches based on four
sets of criteria:
A. Full Abstraction of User from Data Sources
These criteria investigate whether existing work and study
of data integration approaches provide a user-friendly interface
that can guide and assist users from technical issues of
underlying data sources.
B. User-Specific Data Source Selection for Integration
These criteria investigate whether existing work and study
of data integration approaches have been designed with some
applications that enable users to make data source selection
and provide users with the data integration ability from
individually for later modeling of tailored views.

The rest of this paper has been structured as follows.
Section 2 briefly reviews the ASME criteria that have been
defined by Patrick Ziegler. In Section 3, this paper describes
four different of existing work and study of data integration.

C. User-Specific Data Modeling for Integration
These criteria investigate whether the existing data integration
approaches contain specified forms. These forms contain some
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integration mechanism and enable to fulfill user’s information
needs. This mechanism also emphasizes the user’s way to
perceive a domain of interest.

TABLE II.

D. Explicit Semantics
These criteria investigate whether existing data integration
approaches provide means for explicitly representing the realworld semantics of data.
III.

EVALUATIONS OF SELECTED APPROACHES

The characterization of selected integration approaches is
shown in Table I. This paper only evaluates four different of
existing work and study of data integration; i) The StanfordIBM Manager of Multiple Information Sources (TSIMMIS); ii)
Garlic; iii) COntext INterchange (COIN); and iv) Services and
Information Management for decision Systems (SIMS).
TABLE I.

Structured

Semistructured

Unstructured

√

√

√

Garlic

√

√

√

COIN

√

√

SIMS

√

Abstraction

Selection

Modeling

Explicit
Semantics

TSIMMIS

No

Yes

Yes

No

Garlic
COIN

No
No

Yes
Yes

Yes
No

No
No

SIMS

Yes

No

No

No

Garlic approach has been designed with user-friendly
interfaces that provide some applications for the user to arrange
the display of a subgraph of the object graph formed by the
inter-object references. The user’s display contains a consistent
view of the subgraph of interest. Furthermore, Garlic also been
provided with some application that enable the user to indicate
which attributes and relationships to be viewed on the current
display.

Data Representation Types

TSIMMIS

ASME Criteria

Integration
Approaches

According to Patrick Ziegler [3], object-oriented virtual
integration approaches like TSIMMIS or Garlic have support
user-specific that provide some applications for user in data
sources selection and modeling. These applications enable
users to make individual selection and combine data from data
sources. The users receive the information query in model
object-oriented.

THE CHARACTERIZATIONS OF SELECTED APPROACHES

Integration
Approaches

THE EVALUATIONS OF SELECTED APPROACHES

However, the query processing in object-oriented virtual
integration approaches has limitation in abstraction criteria.
Both of these approaches do not provide an abstract to the user
from technical-level heterogeneities. Moreover, users were
insufficiently abstract from underlying data sources and thus
have to cope with low-level heterogeneities [3][22].
Furthermore both of these object-oriented virtual integration
approaches also have lacked support for explicit, queryable
semantics of all available data [3].

From the Object oriented virtual integration approach area,
TSIMMIS [15][16][17] at Stanford implements the mediatorsbased information integration architecture through a simple
object exchange model. TSIMMIS has been designed in order
to focus on query processing issues pertaining to an integrated
system [18]. This approach handles structured, semistructured,
and unstructured data integration. Garlic [3] project at IBM
Almaden Research Center which targets at developing a system
and tools for the management of large quantities of
heterogeneous multimedia information. This project is a
federated system for diverse data sources. Garlic approach
focuses on the design and implementation of heterogeneous
multimedia information that involves data from heterogeneous
databases, files, multimedia data source types [18][19].

For example TSIMMIS’s constraint management that has
been designed to distribute heterogeneous environment's
address is more difficult and complex problem than constraint
management in centralized systems. The Query transaction
description across multiple information sources usually not
been provided. Moreover each information source may support
different capabilities for assessing and monitoring the data
involves in a constraint [5]. Garlic approach does not provide
any guarantees about the consistency of legacy data that is
operated on by legacy (as well as Garlic) applications. Garlic
has a disability in requiring such reference attributes to be
converted into and stored by using Garlic’s full weak identifier

On the other side of Ontology-based integration approach
area, COIN [20] approach has been designed to address the
problem of semantic interoperability by consolidating
distributed data sources and providing a unified view to them.
The main focus of COIN design is to provide mediation service
modules [5] that integrate data from heterogeneous databases
and semistructured web sources [18]. SIMS [21] is an
information mediator that provides access and integration of
multiple sources of information. The main focus of this
approach is to define application domain model using
hierarchical terminological knowledge base (Loom) that
presents data of structured information source types.

On the other side of Ontology-based integration approach
area, based on ASME criteria, this paper concludes that the
design approach from this area seem not aiming at user-specific
elements. The result from this area shows that COIN approach
only supports user-specific data source selection for integration
criteria and SIMS approach only supports in full abstraction of
user from data sources criteria. As mentioned previously, a
COIN approach only supports in user’s data source selection.
For example queries in the COIN framework are sourcespecific. A user formulates a query identifying explicitly the
source and attributes referenced.

With respect to the ASME criteria, the evaluation of this
paper leads to the following result that’s been described in
Table II.
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Based on full abstraction of user from data sources criteria
result, from the selected approaches that been evaluated by
ASME criteria, SIMS is the only approach that supports full
abstraction of user from data sources criteria. As in COIN, this
approach does not provide an abstract to the user from
technical-level heterogeneities. For example this approach does
not scale-up effectively given the complexity involved in
constructing a shared schema for a large number of systems
and were generally unresponsive to changes for the same
reason.

the real-world semantics of data. Without explicit statements
on the intend semantics, users will find some difficulties in
interpreting data and schema items themselves. Due to this
issue, misinterpretations result will occur and some important
underlying assumptions concerning source data may be fully
implicit.
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As with SIMS approach, the user is not presumed to know
how information is distributed over the data and knowledge
bases to which SIMS has access. Hence, the user assumes to be
familiar with the application domain, and to use standard
terminology in order to compose the Loom query [21].
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