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compounded, derived and transformed (by simple 
syntactic manipulations). 

to provide an information reference manual for use 
by the Client's personnel and for training of new 
employees, whether they will be using the 
database or not; 

to facilitate decision making at the Client's 
managerial and executive levels by providing a 
graphic overview and a comprehensive directory 
of the infom1ation owned by the Client (as a 
supplement to the other decision support 
resources: a directory of the personnel employed, a 
directory of financial and tangible assets owned, 
and the database itself.) 

Technical characteristics involve constraints on concepts. 
Also, a range of the possible values of an attribute can be 
given. For example, 23.5 .. 100.7 means that the attribute 
is numeric, that its values may not be less than 23.5 or 
greater than 100.7, and that the is one digit 
after the decimal point. 

This tool has been implemented at the Florida 
International University on a SUN-4 computer running a 
UNIX-compatible operating system . The programs were 
written mostly in the C language. The database des ign 
descriptions are automatically produced in a publication 
ready form using the DITROFF text processing package. 
On-screen graphic output is generated in POSTSCRIPT 
(particularly, the automatically drawn diagrams of 
semantic schemas). The current DBMS interface is to 
the ORACLE system. The following students 
participated in the tool s ' implementation and helped in 
this research: Michael Alexopoulos, Carlos Ibarra, Alok 
Jain , Ravichandra Kallem, Ranjana Kizakkevariath, Tim 
Riley, Tatiana Shoshkina, and Eugeni Zabokrits!U. 

5. EXAMPLE 

This example describes a database that has been 
developed for the Hydrology Division of the Everglades 
National Park. (Actually this application is a self
contained sub-application of a larger database covering 
various activities of the Park and consisting of more than 
1000 categories, relations, and attributes, all of which is 
managed by our tool.) 1l1e following are fragments of 
the design report generated by the tool. 
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5.1. Semantic Analysis 

5.1.1. Hydrology stations 

HYDROLOGY 
STATION 

station-id: Char-(15) key 
station-description: String 

station-location-nonlz: 2746840 .. 2865840 
station-location-east: 446880 .. 563280 

location-tolerance: 0 .. 1 000 

FIXED STATION 

housing-descriptor: String 
platform-height: 0.00 .. 10.00 

location-north: 2746840 .. 2865840 
location-east: 446880 .. 563280 
platfomz-height: 0.00 .. 10.00 

I 

DISCONTINUOUS 
STATION 

the discontir uous statio n 
(m:1, oral) 

STATION 
CONTINUITY 

PERIOD 

begin-date: Date key/2 
end-date: Date 

Figure 5-1. Stations. 

HYDROLOGY-STATION- category. (A catalog of 
hydrology stations which reside within the Park.) 



FIXED-STATION - subcategory of HYDROLOGY
STATION. (A hydrology station which is housed 
in a permanent structure.) 

DISCONTINUOUS-STATION - subcategory of 
FIXED-STATION. (A fixed hydrology station 
which collects data only for specific intervals of 
time.) 

STATION-CONTINUITY-PERIOD- category. (A 
catalog of periods during which a discontinuous 
station is active and various data is collected.) 

the-discontinuous-station relation from 
STATION-CONTINUITY-PERIOD to 
DISCONTINUOUS-STATION (m: l,total). (The 
discontinuous station which was active for periods 
of time collecting data.) 

station-id - attribute of HYDROLOGY-STATION, 
range: Char( I 5) (key). 

station-description - attribute of HYDROLOGY
STATION, range: String (m :l) . (English name or 
designation of the station .) 

station-location-north 
HYDROLOGY-STATION, 
2746840 .. 2865840 (m: /) . 

nate of a hytlrology station.) 

attribute of 
range: 

(UTM north coordi-

station-location-east attribute of 
HYDROLOGY-STATION, range: 446880 .. 563280 

(m : I). (UTM east coordinate of a hydrology SUJ 

tion .) 

location-tolerance - attribute of HYDROLOGY
STATION, range : 0 .. 1000 (nz:/) . (Tolerance of 
the location of a St.."ltion, in feet. A value X 
assigned to this attribute means that the tolerance 
is +1-X feet.) 

housing-descriptor attribute of FIXED-
STATION, range: String (nz: f). (Description of 
the housing of a fixed station.) 

platform-height - attribute of FIXED-STATION, 
range: 0.00 .. 10.00 (nr:J). (The height of the sta
tion platform from the water surface, in feet.) 

location-north - attribute of FIXED-STATION, 
range: 2746840 .. 2865840 (m: 1). (UTM north 
coordinate of the benchmark which corresponds to 
a fixed station.) 

location-east - attribute of FIXED-STATION, range: 
446880 .. 563280 (m: 1). (UTM east coordinate of 
the benchmark which corresponds to a fixed sta
tion.) 

platform-height - attribute of FIXED-STATION, 
range: 0.00 .. 10.00 (m: 1). (The difference 
between the height of lhe station platform and the 
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height of its corresponding benchmark, in feet.) 

begin-date - attribute of STATION-CONTINUITY
PERIOD, range: Date (key/2). (The date during 
which a discontinuous station was activated and 
started the generation of data for some parame
ters.) 

end-date - attribute of STATION-CONTINUITY
PERIOD, range: Date (m: 1). (The date during 
which a period of activation for some discontinu
ous station ended.) 

5.1.2. Relational schema of the application 

HYDROLOGY-STATION 

station-id-key:Char(!5) I: 1; station-description:String; 
location-tolerance:O .. I 000; 
station-location-east:446880 .. 563280; 
station-location-J!Orth:2746840 .. 2865840; 
is-discontinuous-station :Boolean; 
is-fu:ed-station:Boolean ; location-east:446880 . .563280; 
location-north:2746840 .. 2865840; 
housing-descriptor.Stri ng; platform-height:O.OO .. I 0.00; 
p/at(orm-heiRht:O.OO .. l 0.00; 

STATION-CONTINUITY -PERIOD 

of--station-id-in-key:Char( 15); begin-date-in-key:Date; 
end-date:Date : 

The following are some of the integrity constraints 
automatically generated during schema conversion . 

(for every x in HYDROLOGY-STATION: if x.is
discontinuous-station then x.is-fued-station) and 

(for every x in HYDROLOGY-STATION: if not x 
location-east null then x.is-fued-station) and 

(for every x in HYDROLOGY-STATION: if not x 
location-north null then x.is-fued-station) and 

(for every x in HYDROLOGY-STATION: if not x 
housing-descriptor null then x.is:fixed-station) 
and 

(for every x in HYDROLOGY-STATION: if not x. 
platform-height null then x..is-fued-station) and 

(for every x in HYDROLOGY-STAT/ON: if not x 
platform-height null then x.is-fued-station) and 

(for every x. in HOURLY-STAGE: exists yin 
HYDROLOGY-STATION: x..hourly-produced
by--station-id-in-key = y.station-id-key) and 



(f9r every x in STATION-CONTINUITY-PERIOD: 
exists yin HYDROLOGY-STATION: x.of-
statiOtz-id-in-key = y.station-id-key and y.is
discontinuous-station ) 
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