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l. INTRODUCTION

An excellant set of data pertaining to the flora of
Karnataka has been compiled by Fr.C.J.Saldanha and his
asgociates. The informm tion collected by them is being
put into the form of a book. Additiomal information on
various species are being cecllected in Uttara Kannada
digtrict., Similarly, vegetation information and mapping
based on this information has been undertaken by
Dr.Fascal and his colleagues at the French Institute,
Pondicherry, Rainfall inforxmtion, both in abstracted
and detailed forms, is also available for the State of
Karnataka. Related information on agriculture, horticul~
ture, forestry, soils, animal populations, industried,
geography etc. is also being collected systematically from

various sources,.

Further, the Western Ghat program of the Centre for
BEcological Sciences, IISc. has been conducting scientific
investigations in various identified areas in the Uttara
Kanmada District with the objective of getting guantified
information on biomass type and rate of growth, forest types,
flora, inéects, birds rescurce and land uses, soil characters
istics, energy we and water availability and reguirements.
This will mean that a sizable volume of data on various

rela ted aspects of ecology of the various regions will be



available in the near future and there should be a proper

. -and -feasible -way of uging such data,

If the given data rarge is small and volume is
moderate and if use requirements are confired to the
study of individual areas -~ like flora, forests, energy etc.
then these informatioﬁ can be handled manually, piocessed,
analyzed and used for getting meaningful inferemces. Bub

in this case, the problem has the following characteristics

i. data ranges are many
ii. data volume is quite high

iii. user reguirements are many and varied

Also since the study of ecology involves the study
and understanding of interrelationships amongst many
physical variables pertaining to rainfall, geography, soil,
biomass, resources like water, and variables pertaining to
secondary and use components like land use, resource use
etc., the use of such data base needs an integration based
on a common unit. Initially from the point of view of
availability of data, it is felt desirasble to have taluk
as a basic unit and collect/convert all data to this base.
Because of these large magnitudes encountered, computer

based information and processing system is essential,
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Such a computer information and processing will

have to be built with the following objectives in mind.

i« Representation of data pertaining to each
taluk of many physical and resource variables
like flora, insects, soils, water, rainfall,
biomass, energy, agriculture, industries,

human/aniral populations etc.

ile Design of a guery language to get the desired
information from the data base. The guery
language should be simple and should help in
retrieving the necessary data items based on

certain conditions/predicates.

iils Analysis of taluks based on primary data
(based on soills, gecgraphy, vegetation, rainfall,
slopes etc.) identification of various "ecological
units" - each unit will represent a unigque
- combination values for primary variablesg
grouping of taluks into these ecological units,
calcultion of maximum carrying capacities for these

units.

ive Analysis of existing land and resource used for these
ecological units; identification of optimal (type

and guantity) of uses for each unit. This will be



very helpful in identifying (a)locations most
sppropriate for an end use like industry (say)
and (b) locations which are ecologically fragile
or important or unigue so that they need to be

conserved, preserved and improved if possible.

This may =lso be used (a) to suggest variations
and changes in land use patterns (b) to identify areas
needing immediate corrective actions. In essence this
will produce a processed information system which can
be uged in planning new activities and in improving existe

ing afeas acologicailly,

The above list of objectives really show that the use
of computers not only facilitates data handling, but also
improves qualitatively the analysis of such data by orders
of magnitude. We have established the need for an ecological

information and processing systemn,

Since, the objectives look for a system which is very
much different £rom the design philosophies, problem models
and studles available in existing systems, it was decided to
take up the problem in stages. The first stage will be to
have a sl mple quexry systen to retrieve data. Even the query
based information system has been designed to operate on one
type of data -~ flora of Karnataka, This is due to the fact
that data on this aspect are available in a complete and

well documented form.



This report discusges the degign and implementation
of a floristic information system on the PDP 11/35
computer available at the Institute., The information
system uses data base concepts. Data pertaining to one
family has kéen put intc the secondary storage and
retrieval facility to get data items from it under various
conditions has been bullt. These aspects are discussed

in the next sections,

2. INFORMATION SYSTEM

The information system uses as data, the flora of
the state of Karnataka, India. The data intially
covers the ccmplete range of flora of the family
"Fabaceae®., There are 3 subfamilies whieh come under
the Fabaceae family. Each subfamily in turn contain a
number of genus types which in turn are subdivided into

species typese.

Family Name

(Fabaezae)
Subfamily 1 Subfamiliy 2 Subfamily 3
Genus types Genus types Genus types

Different species Different species Different species



Az most of the inform tion available is about the
species types or flowers as we may €all them, the flowers
are being used as the main Operands in each case. This

main record is subdivided into five records.

The twenty cdd fields were assigned to these five
records in such a way that the more closely tied fields

come under one head,.

2ela Queries
The queries were to be in English. The user is
assumed to have some previous knowledge of taxonomy to

put the database to good use.

Queries could function both for storage as well as
retrieval., In storage it order the insertion, modification,
updating and deleting of information referring to one
particular field or the record as a whole. In the case
of retrieval queries can demand information about specific

5

fields given, of course, certain conditionse

A sort of user-designer interaction is envisaged which
could help the user dbtain the information he seeks in the

easiest possible way,



The problem being one of such vast applications,
when , L .
even dedicated to serve a certain toxonomic use,
new packages for storage and retrieval can always ke

added on to what has been presently implemented.

2024 Stcmgqgg

The storage of the data is planned in such a way
sC as to simplify the retrieval procedure. When such data
is to be stored, the memory space demand is one of the
most important parameters. One has to make the reasonable
assumption that the data does not use “P 311 the core
memory available in any system. 8Still, the storage of
characters, as will be in the case of most fieldsq
cannot be dispersed with. This problem of storage without
the threat of using up all the core memory is overcome by
creating a disk file, only a step away Ifrom a mare

permanent, method of storage, the magnetic tape.

Even in such a case, the volume of data being large,
the number of blocks of memory which may be used up is also

2 parameter to be considered.

The implementation of the queries is as elastic as
Possible to accommodate as many facilities as possible,

regarding information about the fields.



Ruery interpretation is a significant part of query
processing. A technique has to be evolved to convert
the query into a cipher which can have easy interpretation

through the program,

A delimiter which can be umlerstood to mean the end
of the query is a must. Again, the maximum length of the

query string has to be fixed.

Procedures are required to read the gquery and call
Oothers procedure in order to determine the validity of

the query before processing.

The validity of each of the reserved words in the

guery have to be checked.

The implementation of all these have been discussed

in the next chapter,



3« IMPLEMENTATION
The species name ig the principal operand. This is
natural, as it is mainly about the species that most

of the information was presemted in the data,

Instead cof having the whole set of fields in orme
record, the information is grouped into five batches

each group containing fields which are somewhat related.

First, the whole record is called a Flower recerd,
Second, the five batches are named depending on the fields
they include, The five batches in turn records and are
called 'Name', 'Occurrence’, ‘'Characteristics!, 'Habitat'

and 'Miscellaneous’.

The Name Record containg field like the Botanical nane,
English name, Kannada name, Subfamily nametetc of the species

concearned,

The occurrence Record contains fields like the

District, Season, Forest type etc,

The Characteristics Record contain fields like the

Description, Reference and Features.

The Habitat Record contains fields like the Vegetation

type, Rainfall, altitude.



10

The Miscellaneous Record contains fields like

the uses and.part uses.

The fields are split into those of limited range
and those which have unique titles. E.g. Bach species
has a distinct Botanical name, English name but could

belong to only one of the three subfamilies.

Those with unique titles have to be read and stored
as such. E.ge. considering the English name to have a
maximum possible length of 30 characters they are stored
in a packed array, The retrieval will involve all the 30

characters simultaneously.

The fields with a limited scope are stored as
integers and each integer is assigned the corresponding
name within the program, E.gs As only 3 subfamilies are
available in the Fabaceae the subfamilies can be arranged
alphabetically and integers allcted, One major advantage
of this is that a lot of space is saved in storing
integers rather than characters,

group
A further splinter differing from those declared

and stored as elaborated above are the user defined types.
Granting of course that these may also be defined and
stored as integers, the existence of such a technigue

capable of being implemented has to be recognized.



There are 19 districts at present in the State
of Karnataka, Being too large a number to be used as
a user defined scalar, it was made an array of characters.
Only two characters are possible in this array, T or Fp; 'T!
signifying the district where a particular species is

present and F its absence.

3.1. Queries

The first problem 1s to conceive of the ideal
retrieval reserved word. The word any user might use
to obtain information., The word 'GET'was thought of and
deaided that this would serve this purpose best. Obviously
the user will require the infdrmation about any field of his
choice and so a facility to fill in the field will follow
‘GET'. ©Next follows the information which the user will
diviulges This could be called the condition, as the userx
requests infermation based on a promise, These have been
formated in an admittedly rigid way, one has to admit, so
as to reduce the complexity. Following the field about
which information is required, the user gives his condition
which is another field name., The rigidity lies in the user
having to use the words 'Get', ‘when' '=! and ',' in the
order mentioned, the last mentioned beiry used as a cue to

consider that the query is at end.
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Of course, enough safeguards have been incorporated to
prevent the user from going astray. Enough prompt
statements and cues have been implemented to get the user to

the right path very soon.

The most significant part of the retrieval is the
structuring of data. This aspect had to be gone into
meticuiously and elaborately to decide the most effective

data structure for efficient retrieval.

New ideas had to be considered as they kept
surfacing and changing the structure uptill the stage of

actual trials was a common feature,
The Data structure of the Flower is enumerated DelCWs

Flower Record = Record
Name } Record

Packed aArray
1,.30 of Char;

Botanicalname

Packed Array
l..30 of Charg

ab

Englishname

Kannadaname s Packed Array
.1.& .30 Of Chal‘:

Subfamilyname 3 Integers;

Ganusname : Packed AaArray

.1.-;,30 of Char;



Occourrences
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Cultivation type 3 {Natural,Naturdized,

Endemic, Exotic):;

AuthorofGenus sPacked Array l..30 of

Record

Nativity

Y

District

aa

a0

SimplingPla ce

Forestype

FPoreststate

Ll

Seasocon

a0

Frequency

L 1

Characteristicg: Recad

Habitat

-

Degcription
Features

Reference

Reca d
Vegetaticontyvpe
Rainfall

Altitude

char End;

Packed Array 1..30 of Char;
Array l..19 of Char;
Packed Array 1..30 of Charg
Integer;

(Wet, moist, dry):

Array lea2 of Integer;
(Occasiom 1, Rare, Common,

Abundant, Frequent)

s Array l..400 of Chary

PackedArray l..80 of Char;

s Array 1..400 of Char

Ends

Integer;

aa

Integer;

LL]

Integer

Fndg
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Miscellanecus : Record

Uses ¢ Packed Array 1,.30 of Char;
Partuse 1 Packed Array 1l,.80 of Charx

End

End;

Most fields are read as packed array for the main
reason that they are unigue to each species and writing
them down must be just as the reading is done. When the
whole set of data can be divided into a limited number.
of divisions as in the case of a few flelds, it is better
to declare these as integers and generate integer codes,

While writing, of course, the Codes are deciphered.

Soma other fieids are declared as user defined scalar
types. In this method once again, codes are generated and
decoded while writing. Of cowse in the data file the
corresponding entry should be an integer as there is no way

the actual user defined scalar type can be used directly.

3e2.  Query Processing

All the field names along with the compulsory words
like 'GET', 'WHEN' are taken into a reserved word array to
facilitate easy comparison to certify the validity of the
information given. These reserved words have a maximum

length of 30,
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As packed arry cannot be read directly procedures have
to be written to read them. The characters are read one

by one and packed into arrays to maximum length of 30,

In the procedure which reads the flower record tlese
procedures are called. If a field has been declared as an
integer the field may be read directly. In the case of
user defined scalar they are coded through a ‘case'

statement,

A procedure is introduced to read the gquery string and
store it in an array, character by character. To obtain the
string character by character and to retwn a tokenvalue

depending on the position a separate procedure is written.

The query format is @

Get (Reservedwerd) a When ( Reservedword ) = (String.)

Now all these words have been arranged in alphabetic
order in the reservedword array, Now the token-value returned
through the getcharacter progedure mentioned above is

corresponding to the array imdex in the reservedword array.

Now the fields have been divided intoc two parts with
respect to gueries. In elght of the fields information may

be sought which concerns the whole data file.
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E.g. One could ask to output all the names of f£flowers

in Hassan district.

In the remaining fields single output are only
possible, This differentiates the two reserved word set
seen in the query format above. The second set is
limited to eight reservadwords. The expansion of this

to include fields is relatively simplec.

A proceduxe is next reguired to select the record and
print the reguired field of information., This is of

course conditioml to the information soughta

A procedure numbers the conditions and depending the

conditiong select the record to print out.

Write statements have been included at the required
places in the program to give the necessary error statement

with the corrections suggested therein,

The main part of the programs initialises the reserved
word, district and foregt arrays. The flowerfile is reset and

the prompt for the user is displayed.

An useful implementation has herewith been achieved.





