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The Object-Protocol Model (OPM) data management tools
provide facilities for constructing, maintaining, and explor-
ing efficiently molecular biology databases. Molecular bi-
ology data are currently maintained in numerous molecular
biology databases (MBDs), including large archival MBDs
such as the Genome Database (GDB) at Johns Hopkins
School of Medicine, the Genome Sequence Data Base
(GSDB) at the National Center for Genome Resources,
and the Protein Data Bank (PDB) at Brookhaven National
Laboratory. Constructing, maintaining, and exploring
MBDs entail complex and time-consuming processes.

The goal of the Object-Protocol Model (OPM) data man-
agement tools is to provide facilities for efficiently con-
structing, maintaining, and exploring MBDs, using
application-specific constructs on top of commercial data-
base management systems (DBMSS). The OPM tools will

also provide facilities for reorganizing MBDs and for ex-
ploring seamlessly heterogeneous MBDs. The OPM tools

and documentation are available on the Web and are devel-
oped in close collaboration with groups maintaining
MBDs, such as GDB, GSDB, and PDB.

Current work focuses on providing new facilities for con-

structing and exploring MBDs. The specific aims of this
work are:

(1) Extend the OPM query language with additional con-

structs for expressing complex conditions, and enhance the
OPM query optimizer for generating more efficient query
plans.

(2) Develop enhanced OPM query interfaces supporting
MBD-specific data types (e.g., protein data type) and op-
erations (e.g., protein data display and 3D search), and as-

sisting users in specifying and interpreting query results.

(3) Provide support for customizing MBD interfaces.

(4) Extend the OPM tools with facilities for managing per-
missions (object ownership) in MBDs, and for physical
database design of relational MBDs, including specifica-
tion of indexes, allocation of segments, and handling of
redundant (denormalized) data.

(5) Develop OPM tools for constructing and maintaining
multiple OPM views for both relational and non-relational

(e.g., ASN.1, AceDB) MBDs. For a given MBD, these tools
will allow customizing different OPM views for different
groups of scientists. For heterogeneous MBDs, this tool will
aIlow exploring them using common OPM interfaces.

(6) Develop tools for constructing OPM based
multidatabase systems of heterogeneous MBDs and for
exploring and manipulating data in these MBDs via OPM
interfaces. As part of this effort, the OPM-based
multidatabase system which consists currently of GDB 6.0
and GSDB 2.0, will be extended to include additional
MBDs, primarily GSDB 2.2 (when it becomes available),
PDB, and Genbank.

(7) Develop facilities for reorganizing OPM-based
MBDs.The database reorganization tools will support au-
tomatic generation of procedures for reorganizing MBDs
following restructuring (revision) of MBD schemas.

In the past year, the OPM data management tools have been
extended in order to address spectilc requirements of devel-
oping MBDs such as GDB 6 and the new version of PDB.

The current version of the OPM data management tools
(4. 1) was released in June 1996 for Sun/OS, Sun/Solaris
and SGI. The following OPM tools are available on the
Web at http://gizmo.lbl.gov/opm.html:

(1) an editor for specifying OPM schemas;
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