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The industry trends facing information systems in

the 1990’s involve a matrix of complex requirements.

The migration from centralized mainframe computing

to desktop personal computing has created opportu-

nities and challenges in moving access to and cent rol

of information closer to the end-user. Within this new

wave of computing, there has been a drive to move the

access control for information to the desktop of the

user. Although, graphical user standards were intro-

duced in order to ease of use and provide a consistent

look and feel to desktop applications. This provided

some assistance in shielding the complexity of the vari-

ous systems, however it did not address the difficulties

presented in accessing heterogeneous databae systems

on various platforms.

These same trends are driving specific changes

in the scientific computing environment. Terminals

linked to mainframe computer systems are giving way

to dedicated desktop workstations or personal com-

puters. Research scientists are using more of the vari-

ous desktop productivity tools in order to complete the

necessary preparation of documents, statistical model-

ing, etc. This need for cross-application compatibility y
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resulted in the objective to share text and chemical

structure representation.

In addition to the increased use of diverse desktop

applications, evolutionary changes were taking place

with respect to the database management systems

that were in use. Traditionally, scientists accessed

chemical structure information for searching particu-

lar representations of molecules or reactions via main-

frame based systems. These chemical database appli-

cations utilized multi-dimensional search algorithms

to streamline the search of chemical structures and

reactions and quickly provide hit lists of candidates to

the user. In addition, more and more data were being

collected in relational systems for repetitive sets of in-

formation (eg. test results from laboratory screening).

Other forms of data as well waa being stored in other

systems; text databases used for composing research

documentation and new drug submission proposals;

image databases containing results from spectral anal-

ysis.

Effective integration of these diverse data sources

was seen as necessary for the comprehension of all of

this data, especially when considering options when

synthesizing new drug compounds, or presentation to

other agencies (eg. FDA submission).

To respond to these dramatic changes in the

computing environment, Molecular Design Limited

(MDL) launched a project in 1987 to build a dis-

tributed heterogeneous multidatabase system to ac-

cess chemical, relational, text, object databases in a
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manner that would shield the complexity of the un-

derlying dbms from the end user. The resulting work

was a client-server system that shipped in September

1990.

The client consists of a local chemical database

combined with a graphical user interface to enable ac-

cess to the data in a consistent manner with the esse-of

use that is characteristic of a “point and clickn inter-

face, The server consists of a multidatabase technol-

ogy, known as INtersect, hat provides complex data in-

tegration from heterogeneous database sources trans-

parent of location of system.

INtersect’s architecture is an object-oriented struc-

ture that comprises multiple internal layers (communi-

cations, integration, and gateway interfaces). It oper-

ates as a loosely-coupled system that utilizes an exter-

nal schema known as an Hview (Het erogenous View)

to define the virtual database for the user, application

or project. Links are established to the underlying

database systems dynamically when the actual view

is opened. Hviews may utilize alternate access routes

or inherit other hview definitions that exist previously.

The “nested relational” model is used to support

heterogeneous data models. It integrates relational,

hierarchical, flat, and object-oriented systems while

maintaining and using the structure of the varying

data models. It does not require a single model to

be imposed on all of the database sources (eg. rela-

tional). Cursor objects are provided to the client to

permit explicit manipulation and browsing of record

from the underlying sources if so desired.

The gateway interface to INtersect supports an ob-

ject paradigm as new data types maybe added, along

with their own supporting methods for object cre-

ation, deletion and modification. Query operators

may be registered and supported on a gateway spe-

cific baais allowing t he support of heterogeneous access

languages (eg. SQL1 Text, etc.). Navigation of data

within the gateway can be extended to be sensitive to

the semantics of the data.

Although the conventional method for merging

data horn multiple sources is via a “merging” or join

step, INtersect integrates in a pipelined fashion. Re-

sults from each data source search are coupled with

other search predicates and used in combination. to

drive query against the next data source. This pr~

vides for an optimized response time model in which

incremental results can be passed to the client as soon

as they are available.

The paper that will be presented illustrates the

foundations that called for the product. An archi-

tectural description of INtersect will be detailed along

with its ability to support access and data model het-

erogeneity. As INtersect is currently used within the

ISIS product at over 70 pharmaceutical customer sites

today, the application of the technology will be re-

viewed to discuss its implementation in the discovery

and chemical industry.
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