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1.

The Areal Data Managenent Package was created to fulfill the need for a
data nani pul ation systemon the basis of a grid cell data structure. The
package was originally devel oped for use by research operators in | and
pl anning and natural resources [1].

Over the past three years the package has been used extensively by
various users, including students under and postgraduat es.

The ADM has been desi gned for users having no experience wth conputers,
but it does assunme understanding of resources and |and planning
i nf ormati on.

The specific nmanipul ati ve capabilities of ADM Package are designed to
hel p I and use pl anners anal yze the natural and man-nade characteristics
of an area. The ADMis intended as a tool to manage spatially di sposed
thematic and categorical information, in many cases supplementing or
repl aci ng nore conventional nethods of analysis.

However, ADM does not create criteria, but only "reshape" information
according to user's specifications. It is not an analytical nodel,
pre-programred to solve a specific problem users are requested to
define personally the anal ytical procedures in order to solve probl ens
and to get specific tasks.

The source programof ADMis witten in basic. The package, inplenented
on Apple// conputers with 48k and sem-graphic printers [2], is
conpletely interactive; every function is enabled by the user's answers
to programis denands. In the standard configuration the package has
functions which provide store, nanipul ate and di splay or print mapped
thematic data. Specific functions and subroutines,
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devel oped occasional | y by users-progranmmers, have been chained to the
package.

2.

The data sources for ADM are traditional thematic naps; such maps
describe the state of an area or region identifying geographic zones, to
each one is nornally associated a "description" of the phenomena under
anal ysis. The kind of "description" depends by the type of neasurenent
scal e used; there are four scales: nomnal, ordinal, interval. and ratio
scal es.

In order to manage different thematic maps, ADM uses grid cell data
structures to record these maps in a digital format. Qperationally, an
abstract grid is defined and superinposed on each thematic map; the grid
cells are the elenentary units on which the data are coll ected.

In the ADM is used a square cell grid. Qperations issued do not request
specifications about real dinension of the cells; the dinension is
stated by user, defining a) the netric scale of thematic maps, and b)
the size of superinposed grid quadrates. Each user can obtain the
desired detail by choosing a conbination of a) and b). The square shape
of cells is actually referred only to print subroutines in the package;
ot her subroutines can operate on rectangul ar grids.

The extent of grid on which programs operate is strictly fixed in 1600
cells. arranged on forty rows, each one containing forty cells; all
files recording stored infornmation are operated with reference to this
di nension; no programcan wite or read a smaller part on the discretion
of user. This extent of grid - forty rows by forty colums of cells - is
conventional |y naned *tabl e*; prograns require a fixed nunbering form of
t abl es.

The package assunes that users coul d need nore than one table to cover
area under analysis, at required scale and appropriate grid size; In
this respect, users are allowed to work with a naxi numof 16 contiguous
tables, at their turn arranged on four rows and four colums. Tables are
identified in this set by a two figures nunbering, in accord to their
position in the set - row nunber and col umm nunber
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Cell position in the table is identified in two different ways: some
prograns use a progressive nunbering - 1 to 1600 - from upper left end
corner to the lower right corner; others use a cartesian co-ordinates
systemwith the origin in the upper left corner.

Users would store and manipulate informations on nore than only one
phenonena. |and use, vegetation, soils, etc.; in other words, to anal yse
an area user could require to store many different thematic maps
introducing for each cell codes describing phenomena values in that
|l ocation. ADM neets this need allowing the storage of the sane table
everytime is required by users, marking each storage by the "name" of
phenorena described in it, conventionally named "vari abl e"

Variabl e's nanes are conpletely free - but cannot be longer than 12
characters - and are managed by a specific subroutine. There is a third
nmarking el enent in the nanes of tables, named "version nunber”; it will
be useful when user will create a new table recoding an original stored
tabl e.

Codes for information storage are only nurmerical; all prograns read
al phabeti cal codes as zeros. However, the nunerical shape of codes can
fulfils needs for both noninal and ordinal classification. Code's |ength
is free, but it is hardly advisable to use the sane length for codes in
the same table. in order to facilitate the interpretation of analysis
Oiginal table's names are very explicit in the presentation of narkers
- for instance, TAV.34 VARATIMETRAO - ; files resulting from
original files manipulation have less explicit names, although they
contains all three narkers described (table nunber, variable nane,
ver si on nunber).

3.

In Figure 1. are shown rel ati ons between package's prograns, between
prograns and data files, between data files and some external library
pr ogr ans.

Programs are grouped into five functional blocks; the VARSET programin
bl ock one manages "vari abl es" setting and access to all other
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programs. In every work session prograns are booted from VARSET, to
whi ch session control conmes back after each program execution.

Qher programs are not directly connected, except graphic printing
prograns, which at their turn are managed by STAGRAF MAIN program
(Figure 2.). The indirect program connection does not all ow sequenti al
execution of different prograns; therefore the standard operational
sequence will be:

a) setting variables in VARSET

b) booting the required program

c) retrieving stored data fromrequired program

d) processing data in required program

e) storing new data, or printing data

f) cone back to VARSET

By VARSET user can create a maxi num of ten variables sets, each one
containing ten variables; variables sets are stored in different files.
anong which user can choose the set he intends to use during the
session. Every programcalled in execution by VARSET catal og, will begin
execution reading and displaying required variable set; user wll choose
a single variable, table and version nunber, creating the data file name
that will be retrieved and processed.

The described vari abl e managi ng systemis intended to free the package
from restrictions on subject of analysis, allowing use by anyone
i nvol ved in processing | ocational data.

Prograns in block two (Figure |.) acconplish functions of inputting,
storing and correcting data files; they differ in functions fulfilled
and, nostly, in interaction with user. By CARSER user can input data
series into 1600 cells tables; CARSER requires user to input data in a
sequential order - fromleft upper corner to right lower - going onin
filling of table row by row. By CARSER user can also re-wite codes in
any cell he wants, correcting tables previously stored; cells have a
progressi ve nunbering from1 to 1600.

CARPUN too allows inputting and correcting, but it interacts nore
directly with user; he can nove a cursor trough the 1600 table cells
di spl ayed on screen witing in codes, or correcting existing values.
There is no restriction in input sequences; cells values are displayed
on screen with al phanuneric characters; four status rows give

eCAADe 1986 - PDF-Proceedings (conversion 2000) 298



information on cursor position - both in progressive nunbering and
cartesian coordinates -, current cell value, etc.

By CORR programuser can only correct existing tables, in the sane way
he can do by CARSER

In addition to tables data files. CARSER and CARPUN can create an ot her
kind of files, in which are listed cells external to the study area in
every single table. Those cells wll be automatically excluded from
i nput operations, shortening input and maki ng user sure of different
vari abl es boundary col | i mati on.

TRASL, ESPANS, RI AGR prograns all ow respectively a) creation of tables
shifted fromstandard position in the 16 tables set, b) expansion of a
table in 16 new tables - and of each cell in 16 cells, changing scale
but not information quantity - , c) aggregation of 16 tables in one
tabl e syntethizing 16 cells in one. In all three prograns new tabl es are
created fromexisting previously stored tables; table nunbering will be
nodi fied fromtwo to four or six figures to identify various tables
type.

INTCR program assigns value to each cell according to its relative
proximty to the |locations of a specified condition (such as hi ghways,
urban centers, etc.). Each search origin condition generates a series of
radiating proximty zones increasing in value wth distance from
speci fied ori gins.

COWP and CONF prograns, in fourth block (Figure 1.), have the nain task
of conputing frequencies in cells values on one (COW) and two ( CONF)
tables. COWP provides listing of cells values in a table, conputing
frequence of each val ue by nunber of cells. CONF works on a coupl e of
tables - sane set position but different variables - conputing frequence
of val ue couples founded in the 1600 coupl es of corresponding cells.
From bot h program conputing results can be stored in files retrievable
by library prograns for further processing; imediate print outputs are
available as listing, bar diagrans, matrix (Figures 3.,4.,5.).

An ot her inportant function acconplished by COW and CONF is recoding;
after frequence conmputing user can nodify original cells values,
creating a new table that will be stored wthout deleting original
tabl es. Recoding is an excl usively nomnal changi ng of
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codes: it only allows substitution of a code (COMP) or a couple of codes
(OCONF) with new codes. In the first case, user can performa grouping of
original values, reducing themin nunber; in the second case new codes
are neani ngful of conplex cells situations. New tables are stored with
same original nanes and new version nunber (COW) and with a file nane
synthesizing all original file names (CQONF).

Both prograns can be used repeatedly; in their use is required the
maxi mum user effort in clearing tasks and neani ngs of recoding. To avoid
| oss of recoding, a correspondence |ist of original and new codes is
autormatically stored after each new tabl e creation.

Lower asterisked block in Figure 1. includes printing prograns; there
are nunerical, alphanunerical and graphic printing prograns.

STAMP program rmanages numerical printing, producing a square matrix -
forty by forty -where can be printed a maxi numof two figures of cells
codes for each cell position; |ength codes exceeding, user is allowed
choosing which figure couples to print (Figure 6.).

STAMPAN programruns in the same way, replacing nunerical codes with
al phanuneric characters, whose choice is at user's discretion; program
does not supply a code list of table, therefore the availability of
nurmerical stanp or frequence conputing list is highly advisable in
defining associ ation nurmerical codes - al phanureric characters. However,
program does not require user to indicate a character for each nuneric
code: it prints blanks for ignored codes (Figure 7).

There are three basic graphic printing prograns (STAGRAF 1, STAGRAF Z,
STAGRAF 16); they all produce inmages on nonitor by reading data files,
printing and/or saving them on disk according to user's options. A
fourth program (STAGRAF) can only retrieve stored i mages and print them
STAU RAF 1 works on one table time by tine, drawi ng on screen 4x4 pixels
S5ynmbol s associated to cells codes; user can select synbols in a catal og
of twenty, which can be matched for nore conplex effects. Each table is
then di spl ayed as a square of 160X160 pi xel s, whose printing i 5 executed
by "dunpi ng" (Figure 8).

STAGRAF Z too process one table in the set of sixteen, tracing
separation polygonals between cells differently coded; user is
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all owed to choose interesting codes, to obtain partial zoning (Figure
9).

STAGRAF 16 works on the whol e table set reading consecutively - if all
existing an disk - 16 data files concerning the same variabl e; draw ng
on the sane screen area - 160 for 160 pixels - programcan only turn on
pi xel s corresponding to cells qualified by user's sel ected codes (Figure
10).

Al prograns performa superinposition routine, which allows matching of
STAGRAF 1 drawi ng on a previously stored STAGRAF Z output and vice versa
(Figure 11). As in COW and CONF prograns, a correspondence |ist of
synbol s and codes is autonatically stored after each new tabl e drawi ng.

Not es

[1] "Metodol ogia di analisi economco-territoriale perla individuazione
del | e suscettivita' produttive dei suoli - Ist. di Economa e Politica
Agraria e GCorso di Specializzazione in Pianificazione urbanistica
applicata alle Aree Metropolitane dell'Universita di Roma - La Sapi enza"
[2] ADM desi gn has been based on nore conplex packages (IMR D, for
i nstance), inplenented on greater conputers.
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