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1 Introduction

The InfoSleuth Project at MCC [7, 9, 8, 1] is developing
and deploying technologies for finding information in corp~
rate networks and in external networka, such as networks
baaed on the emerging National Information Infrastructure.
InfoSleuth is baaed on MCC’S previously developed Carnot
technology [2, 6, 10], which was successfully used to in-
tegrate heterogeneous information resources. The Carnot
project developed semantic modeling techniques that enable
description of the information resources and pioneered the
use of agents to provide interoperation among autonomous
systems. The InfoSleuth Project investigates the use of
Carnot technologies in a dynamically changing environment,
such as the Internet, where there is no formal control of the
registration of new information sources and the identities
of the resources to be used may be unknown at the time
the application is developed. InfoSleuth deploys semantic
agents [9, 5, 3] that carry out coordinated searches and co-
operate with each other to merge the retrieved data into
understandable information.

The project is developing technologies to support me-
diated interoperation of data and services over information
networks in a dynamically changing environment, including:

● Tools for advertising, discovering, accessing, and com-
bining information sources, using domain-specific on-
tologies;

. Mechanisms for consistent update of the information
stored in multiple information repositories and to asyn-
chronously monitor the changes to the information sources,
and to signal the occurrence of events;

● Tools for data mining, scenario-based data analysis,
and knowledge discovery.

The project aims at the development of advanced pro-
totypes of potentially commercializable technologies in the
area of agent architectures, agent communication, multi-
database access, data mining, and resolution of semantic

Permission to make digital/hard copy of part or all this work for

pereonal or claeeroom uee ie granted without fee provided that
copies are not made or distributed for profit or commercial advan-

tage, the copyright notice, the title of the publication and its date

appear, and notice is given that copying is by permission of ACM,
Inc. To copy otherwise, to republish, to post on servere, or to
redistribute to lists, raquires prior specific permission and/or a fee.
SIGMOD ’97 AZ, USA
01997 ACM 0-89791-911 -4/97 /0005.. .$3.50

heterogeneity. The prototype implementation utilizes MCC
technologies in areas of deductive databaae and extended
transactions and complements them with modern paradigms
of Java-enhanced web browsers, and agent communication
languages. InfoSleuth compriaea a network of agents com-
municating by means of the high-level query language KQML
[3]. The knowledge representation language KIF [4], the
databaae query language SQL, and the deductive database
language LDL++ [11] are used to represent queries over
specified ontologies. The queries are routed by mediation
and brokerage agents to specialized agents for data retrieval
from distributed resources, and for integration and analy-
sis of results. Users interact with this web of agents via a
Java-capable Web browser that communicates with a per-
sonalized intelligent User Agent.

InfoSleuth agents advertise their services and process re-
quests for those services either by making inferences based
on local knowledge, by routing the request to a more appro-
priate agent, or by decomposing the request into a collection
of sub-requests and then routing these requests to the appro-
priate agents and integrating the results. Decisions about
routing of requests are based on the “ InfoSleuth” ontology, a
body of metadata that describes agents’ knowledge and their
relationships with one another. Decisions about decompo-
sition of queries are based on a domain ontology, chosen
by the user, that describes the knowledge about the rela-
tionships of data stored by resources that subscribe to the
ontology. This semantic layer provides collaborating agents
with a common vocabulary for interaction.

Detailed information about the InfoSleuth architecture
and the functionalities of each of its agents can be found in
this same proceedings [1].

2 Demonstration

In our demonstration, the Monitor Agent (depicted in Fig-
ure I) receives copies of agents’ messages and displays them
graphically, indicating message history by shifting older mes-
sages further and further to the right se it displays the
newest message at the left of the display window. The Mon-
itor aleo retains the contents of the meesagea to provide aa-
sietance in debugging agent interactions. These can be se-
lected directly from the graphic display or stepped through
in sequence. Communications to and from agents that are
not recognized appear as lines that leave the message d~play
screen. Client-side Graphic User Interface (GUI) applets are
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implemented on top of a simple API that provides communi-
cation with back-end user agent services and query function-
ality via the Java Remote Method Invocation (RMI) com-
munication layer; this means that applet writers do not have
to understand anything about KQML, KIF, or RMI, but can
write to an API that deals in terms of entity-relationships,
embedded SQL, or other high-level logical constructs.

The following demonstrations are planned:

● IMTS— an Integrated Management Tool Suite which
provides a set of GUI tools for ontology creation and
maintenance. It is intended to be used by the system
integration administmtor. The tools assist the admin-
istrator in analyzing and consolidating a collection of
data resources into a common ontology. The tools also
assist in managing and editing ontologies.

● ontoviewer— An ontology-baaed query builder (imp-
lemented as a Java applet) that assists the user in
learning and formulating queries based on concepts
described in common domain ontologies. The user
browses through available ontology and choses builds
her query incrementally.

● Dynamic integration— A demo capturing the dy-
namic behavior of InfoSleuth. In this demo, data re-
sources will advertize themselves as they become avail-
able. The automatic discovery and dynamic integra-
tion of these resources will be demonstrated.

● Subscriptions and notifications— This demo will
capture the openness and selectiveness of query pro-
cessing. Continuous query processing will be demon-
strated by information subscription and notification
over existing and non-existing information sources.

● Information brokering— Brokering and constrained
information matching will be demonstrated. The demo
will monitor and display the Broker’s d-ions on which
resources are likely to be relevant to specific user queries
(without actually accessing the resource). A health
care application will be used for this demo. The Bro-
ker’s decisions are based on constraint matching (be
tween the data sources and the queries). The demon-
stration will include queries constrained to expressions
on open-ended ranges and set membership and on log-
ical conjunction of simple constraints.

● healthdm— a demonstration of a collection of GUI
tools to perform data mining and statistical analysis,
for both general and application-speciiic data evalua-
tion. A Health care data mining application will be
demonstrated in which elementary Bayesian probabd-
ity calculations will be performed in connection with
high-level data mining queries.
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