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22,1 INTRODUCTION

This paper illustrates the computing section of a
strategic project for the development of research
methods applied to the study and safeguarding
of the archaeological heritage of southern Italy.
The project has been launched by the Italian Na-
tional Research Centre (CNR) at the University of
Lecce.

Geographically, the principal area of interest is
the Adriatic zone, with particular emphasis on
the Salentine peninsula.

Recent archaeological research has highlighted
the role of the area for studying phenomena of
interaction and exchange between the various
populations around the Adriatic. This may be
summarised in the proceedings of two confer-
ences held at an interval of over ten years from
each other (Adriatico 1973; Salento Porta d'Italia
1986). Work over the last few years has revealed a
phase of Hellenic presence that pre-dates the
colonisation of southern Italy. This opened up a
new research direction intended to analyse preco-
cious Greek influence in the processes of cultural
development of the indigenous societies. These
problems have been debated in the Conference on
Magna Graecia held at Taranto in 1990, and sum-
marised in an article by D’ Andria (1988). In this
work, particular emphasis has been given to the
reconstruction of settlement evolution. Indeed,
present research within the strategic project is de-
signed to understand the passage from primitive
village structures, through a phase of “proto-
urbanisation”, to complex towns, in the context of
the pre-Roman settlement patterns of the south-
ern Adriatic zone. A phenomenon of autonomous
and early settlement development may be con-
trasted with other areas.

From a methodological point of view, clearly
such research requires an integration of data con-
cerning settlement plans, construction techniques
and transportable artefacts. Of particular impor-
tance is the analysis of the spatial distribution of
artefacts as an aid in the definition of functional
areas within settlements. The use of automatic
data processing arises from the wish to try to
identify and fully exploit the innumerable rela-
tionships existing between the various entities
under study.

22.2 CHARACTERISTICS OF THE PROJECT

22.2.1 Types of data

A careful analysis of our archaeological objectives
has permitted the identification of a technical so-
lution held to be particularly suitable for develop-
ing research on settlement patterns. This consists
of a data management system that guarantees the
integration of three different types of information:

e alphanumeric
o cartographic
e photographic

These contain data deriving from field work. This
comprises two different interacting research sys-
tems — field survey and excavation — directed
towards the study and safeguard of the territory
but with substantial differences as far as tech-
niques and objectives are concerned.

Since the purpose of this project is to study a
settlement in its entirety, it has been necessary to
include data that has not been systematically or
scientifically collected but may still provide use-
ful information to complete the general picture.
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This includes artefacts in collections, usually
without background data, or surface material that
has not been collected systematically.

The project proposes to integrate all informa-
tion within a single system that permits interac-
tive use of the different types of data: descrip-
tions of excavations and of find analyses, plans,
drawings and photographs. The problem of safe-
guarding archaeological sites is linked to the sci-
entific objectives of the strategic project, espe-
cially regarding the preparation of maps and
plans that can be updated in real-time.

22.2.2 The descriptive data

The interest expressed over the last fifteen years
by Italian archaeology in the problem of the ana-
lytical description of excavation data represents
just one aspect of a larger debate or revolution in
stratigraphic and topographic methodology (for a
recent synthesis see Manacorda 1990). The intro-
duction of standardised forms for the registration
of archaeological data reflects the search for sys-
tems that are able to describe, in an appropriate
fashion, the increasingly complex realities of ar-
chaeology (Carandini 1977; Hudson 1979;
Francovich 1990). At virtually the same time, the
Italian experience in automatic data management
has posed the question of finding instruments ca-
pable of handling the enormous mass of informa-
tion produced by the ever more sophisticated
analytical methods developed in archaeology
(Gualandi, Ricci & Aloia 1987; Semeraro &
Mangia 1987; Guermandi 1990).

Idon’t intend to illustrate the rich period of
experimentation by the Italian National Catalogu-
ing Institute (ICCD) and university departments
that led to the development of a national re-
cording system (see Medri & Polese 1991). Suffice
it to say that, only a few years ago, collaboration
between the ICCD and IBM led to the establish-
ment of the SAXA data entry system for the
acquisition of descriptive data. The original
group of recording forms produced for SAXA,
which dealt with objects d’art (Papaldo et al. 1988;
Parise Badoni & Ruggeri 1988) was followed by a
whole series of archaeological recording forms
prepared by Project Eubea, also in collaboration
with the ICCD, during the analysis of one of the
richest archaeological areas of Italy, Naples and
the Phlegrean Fields (Medri & Polese 1990).

The SAXA layouts reflect the intent to find the
best possible answer to all the requirements of
cultural heritage classification. In our project con-
stant reference was made to this experience while
analysing the alphanumeric data for processing,
but at the same time the criteria for choosing and
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the form in which to express each item of infor-
mation was oriented towards 4 functions:

1) The field in which it would be used (scientific
research or administration)

2) correlation between alphanumeric data

3) correlation with cartographic data and
photographs

4) statistical processing of alphanumeric data

22.2.3 The graphic archive

The characteristics of the graphic and carto-
graphic documentation were defined contextu-
ally, as were the predicted results of processing.

The composition of the archive to be processed
is very varied. It includes large scale maps, area
and site plans (1:5000 to 1:500), detailed plans of
individual monuments or buildings (1:100 to 1:20)
and both stratigraphic sections and feature and
layer plans (1:20 to 1:10). The methods of plan-
ning and mapping used are also varied (aerial
survey, survey with topographic instruments
providing polar co-ordinates and triangulation)
and consequently so are the topographical refer-
ence systems and graphic characteristics em-
ployed.

Such differences strongly influence the way in
which the excavation data for the study of settle-
ment patterns is analysed. For example, carrying
out one of the most frequent operations — the
updating of the general site plan and the insertion
of new detailed plans — is a lengthy process. This
is because of the need to turn to photomechanical
reductions and enlargements and then to get spe-
cialised personnel to recompose the material
graphically.

We foresee the possibilities of handling graphic
data by computer by assigning not only complex
phases of updating and modification of new data
but also the drafting of thematic plans for the
study of the settlement in its various phases se-
lected on the basis of the user’s requirements.

Right from the start research has been directed
towards the software most suited to the field of
digitised mapping. The acquisition of this data by
vector processing is planned, guaranteeing vari-
ous possibilities for programming. The alterna-
tive format for graphic acquisition is through ra-
ster scanning, and is best suited to graphics to be
displayed purely for documentary purposes.
These include single artefacts, photographs of
material and structures or any sketches and plans
of excavations to be consulted simply as docu-
ments.
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Figure 22.1: Otranto (Lecce, Italy). Site plan with excavation areas highlighted in black.

22.3 THE SYSTEM COMPONENTS

This preliminary analysis of data and predicted
results has enabled us to define the conceptual
level and the association between the classes of
data to be treated. The software best suited to the
implementation of the system planned have also
been singled out. They are a relational database
for the management of the alphanumeric data
and a territorially managed software system for
cartographic data.

The fundamental hardware component is the
RISC 6000 system, an instrument noted for its
flexibility and manageability, and marketed by
IBM in answer to the increasingly popular UNIX
environment. The RISC6000 operating system is
ATIX, the IBM version of UNIX. The relational da-
tabase used is ORACLE with SQL as query lan-
guage. These two, of course, constitute a standard
in the field of database management.

The choice of the cartographic software was
partly conditioned by the hardware components

mentioned above. The product chosen, the
GEODIS programme, is one of the few imple-
mented in the AIX system just now. One of the
aspects that heavily influenced our final choice of
system is that the GEODIS6000 (distributed by
Automap, Rome, Italy) is a package of pro-
grammes for the management of the territory,
able to manage both digitised mapping and an
associated database that can be queried through
SQL. It is based on the concept of “level” that cor-
responds to a homogeneous group of carto-
graphic objects such as a particular type of build-
ing, contour lines, etc. Photographs or other
graphics acquired through a scanner can be
linked to each object, as can alphanumeric infor-
mation, according to single or multiple associa-
tions between alphanumeric records and carto-
graphic objects (= a series of relations: one to one,
one to many, many to one).

Cartographic data is acquired through a digi-
tiser. It is also possible to import data from print-
outs from an analytical photogrammetry system.
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Figure 22.2: SAS record sheet. Data entry maps 1-3.

224 APPLICATIONS

22.4.1 The procedures

The definition of the hardware and software com-
ponents of the system have permitted the concep-
tual scheme to be transformed into a logical one,
programmed according to the characteristics of
the application packages.
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We predict reaching a level of integration be-
tween alphanumeric data and maps that will
meet the demands of simultaneous consultation
of the two types of data in all phases of work. By
this we mean the possibility of getting both
graphic and the relative alphanumeric informa-
tion on-line. At present, the project team is pre-
paring a user—friendly interface that will greatly
simplify access and enquiry. The user will thus be
able to make use of a series of menus through
which he can choose the path most suited to his
needs. In particular we foresee the possibility of
selecting graphic objects, based on data contained
in the alphanumeric database and vice versa,
from maps to descriptive documents.

The work carried out to date has concerned the
adaptation of packages to the program’s objec-
tives, the implementation of a data entry system,
as well as the digital acquisition of maps relating
to some archaeological sites chosen as sample ar-
eas for the application of the project. Since we
need to manage cartographic data pertinent to
different levels within the same programme (re-
gional maps, urban plans and detailed archaeolo-
gical plans), we had to adapt the territorial man-
agement package that we acquired. Therefore, a
series of procedures has been drawn up which,
through the relational database, enable us to link
the detailed site plans and individual reference
sheets to the general site plans. To give an idea of
the results we describe the following figures.

22.4.1.1 Examples of queries on-line

Figure 22.1 shows a plotter drawn map of
Otranto, originally mapped at a scale of 1:2000,
with the excavation areas within the town high-
lighted in black (on the graphic screen these sha-
dings are in colour). When working on the
graphic screen, the highlighting may be removed
to show schematic reproductions of the structures
unearthed.

The shading option can also be used to show
the distribution on the general plan, of the exca-
vation areas that have yielded archaeological re-
mains pertaining to a given chronological phase.

Clicking on an area with the mouse provides a
menu through which it is possible to obtain both
excavation records (Scheda di Saggio
Stratigrafico, SAS record sheet: see Figure 22.2)
and graphic and photographic information. As
far as the graphic data is concerned, a specific
menu provides a list of all available plans and
sections, including interpretative phase plans,
permitting the user to select his requirements.

Figure 22.3 shows the phase plan of a particu-
lar area, acquired at a scale of 1:50, where early
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Figure 22.3: Otranto (Lecce, Italy). Interpretative phase plan of an excavation area with early medieval structures.

medieval kilns for the production of amphorae
have been discovered. Clicking on the strati-
graphic unit number (US) with the mouse will
provide the relevant descriptive data of both the
context and its associated material (Scheda di
Unita stratigrafica, see Figure 22.4; Tabelle Mate-

riali = Finds tables, see Figure 22.5). These record

sheets are shown in a window in the bottom

right-hand corner. With GEODIS menus it is pos-
sible to select other phase plans of the same area,

or to come back to the general plan and select

other excavation sites.
The alternative solution is to get phase plans

produced automatically by the system. In this

case, the operation takes place through the selec-

tion of the GEODIS level codes. The phase identi-
fication is activated through the colours supplied
during acquisition. To be able to do this, the vo-
cabulary in GEODIS has been appropriately or-
ganised, singling out a series of codes directed
towards the description of the archaeological
structures and making the various phases of ob-
jects on plan correspond to separate levels. It is
important to point out that the phases in GEODIS
vocabulary correspond to large chronological
ranges. Any requests made to extract maps and
plans with more restricted chronological ranges
will be carried out through the database by select-
ing the period/phase entry on the stratigraphic
record sheets (US).
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Figure 22 4: US record sheet. Data entry maps 1-2.

22.4.2 Finds classification system

Itis appropriate to briefly explain the classification
system used for the finds. Summarising the results
of a rather long phase of experimentation on data

management relating to the classification of finds
from excavations (Semeraro 1984; Semeraro &

Mangia 1987), we may say that our finds’ classifi-

cation system is divided into two distinct levels,
depending upon the purpose for which the data
is to be used. The first corresponds to a prelimi-
nary classification necessary to site and context
interpretation. The system is intended to group
the finds coming from a single context, such as a
stratified unit or a site revealed in field survey.
This helps historical interpretation and the
articulation of the sequence. The information
mainly concerns typology and stratigraphic asso-

ciations. It is also during this phase that the mate-

rial that is more important from the typological

point of view is identified to become the object of

the second level of classification.
From a theoretical point of view, the find’s ta-
bles prepared by the ICCD and adapted for com-
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Figure 22.5: TMA record sheet. Data entry maps with prin-
cipal datafields for ceramics classification (above) and quan-
titative data (below).

puter processing to the TMA (Tabelle materiali =
Finds Tables) format of SAXA, corresponds to
our data recording system. We have adopted a
more simplified structure in our programme,
with fewer data fields (Figure 22.5), for speeding
up the preliminary phases of classification and
the use of the database. Consequently certain
fields were omitted if it was not considered possi-
ble to supply the required data without further
study, such as the identification of the precise
type of pottery forms (or corresponding entries
for other material), the description of decoration
and precise dates. Similarly, descriptions of tech-
nical characteristic have been omitted, such as
clay fabric, slip, methods of manufacture and fin-
ish. Much time is usually spent on preliminary
classification of this sort that is not relevant to
our objectives.

The second level concerns the finds from a
given context that have been selected for analyti-
cal study. Criteria for selection often include the
state of conservation and categories of informa-
tion, such as epigraphy and particular artistic and
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technological traits, where further study is felt to
be particularly appropriate.

The type of record sheet for this level of
classification is directed towards in-depth arte-
fact analysis and leads the way to computer man-
agement as a medium for typological study.

The alphanumeric archive has been conceived
in such a way as to further allow the management
of data acquired through the SAXA data entry
system.

22.4.2 Further developments

The present module will be further developed
through the integration of a statistical processing
package. On the basis of our experience, we fore-
see the principal fields of application of the sys-
tem to be the study of spatial distributions of ar-
tefacts for the analysis of settlement functions. In
a broader, territorial, perspective the system may
also be used as an instrument for the description
and analysis of the phenomena of interaction and
exchange reflected by the material evidence.
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