.,:..:.------------ --- ------

-

PRE-PRINTS
First International
Workshop on Multimedia Information Systems

Doubletree Hotel National Airport
Arlington, Virginia
September 28-30, 1995

Chairs:
V. S. Subrahmanian and
S. K. Tripathi
Sponsored by:
Anny Research Office and
University of Maryland Institute for Advanced Computer Studies

:on. 3, 121-134,

~

On storage and retrieval of generalized spatial data
Naphtali Rishe

Connectionist

15-242. 1993.
nowledge bases:
itute.
resenta.tion a.nd

High-performance Database Research Center
School of Computer Science
Aorida International University
University Park, Miami, FL 33199
Telephone: (305) 348-2025, 348-2744
FAX: (305)-348-3549; E-mail : rishen@fiu.edu

Behavioral and

from Cognition.

We are developing a prototype high-performance semantic spatial database management
system. One type of data in this system is a generalized spatial function - a function from a
Cartesian product of several continuous and/or discrete domains into a Cartesian product of
powersets of continuous domains and/or discrete domains and/or sets of semantic facts . For
example, ocean temperature is a function f from X*Y*Z*T*O, where X, Y, Z, and Tare the
space-time continuum and 0 is a discrete set of observation stations that reported measurements. f(x,y,z,t,o)=(s,i), where s is a segment of temperatures (e.g., 50 degrees plus or minus
0.01 degrees) and i is a set of semantic facts. Another example is remote photography of
ocean color by the SeaWiFS satellite.
The spectrum of problems we have addressed concerning this data type includes:
1. Highly-efficient basic queries, including "inverse" queries (e.g., "Where is the tem-

perature of about 70 degrees?")
2. Compact lossless storage
3. Compact lossy storage, particularly by approximating function values.
4. Efficient complex queries
5. Load balancing between processors and storage units
6. Visual presentation of query results as animated movies. (E.g., if the output of a
query is a three-dimensional function, any two of the dimensions are mapped on the screen
and the third presented as a frame sequence.)
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