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Foreword

This volume brings together a selection of papers proposed for the Proceedings of the 42th Computer
Applications and Quantitative Methods in Archaeology conference (CAA), held in Paris (France) from 22nd
to 25th April 2014.

The conference venue was Paris 1 Panthéon-Sorbonne University, in the main building next to the Panthéon.
Workshops were held at the Institute of Art and Archaeology and the EHESS School. This was the first time
in 42 years that the CAA had come to France, and we are proud to have hosted this important scientific event
in Paris.

CAA2014 welcomed 477 participants from 39 countries. Altogether 397 papers were presented in 26 different
sessions. The 5 round tables and 12 workshops also contributed to the success of the conference.

The program was divided into different themes and this structure has been maintained in the arrangement of
articles in the various chapters of this book.

We are grateful to the following institutions which made the conference possible and supported it financially.
Paris 1 Panthéon-Sorbonne University, the Mairie of Paris, the CNRS, the EHESS — Ecole des Hautes Etudes
en Sciences Sociales, the INRAP — Institut national de Recherches Archéologiques Préventives, the research
laboratories from the Maison de 1’archéologie et de 1’ethnologie, Nanterre — UMR Trajectoires & UMR Arscan.
We would also like to thank the staff of the university and the student volunteers.

We hope that the congress participants, the contributors and all people interested in computing in archaeology
will enjoy these proceedings.
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Computers and Mathematics in Archaeology,
Anatomy of an Ineluctable Success!

Francois DJINDJIAN

Université Paris1 Panthéon-Sorbonne & UMR 7041 Arscan, Paris, France

francois.djindjian@wanadoo.fr

Abstract

Over the last fifty years the use of computer science and mathematics in archaeology has undergone continuous development and to
date it has become an almost indispensable tool at any stage of the archaeological procedure: documentation, planning and data re-
cording during surveys and excavations, laboratory studies, landscape analysis, reconstruction of social systems, archiving, mediation
within the scientific community and amongst a broader public. New technologies have revolutionised the discipline: archaeological
information systems, data retrieval systems, geographic information systems, 3D, the Internet, multidimensional data analysis, math-
ematical modelling and multi-agent systems. But the most ambitious contribution lies in the field of the formalisation of a general
theoretical framework of the discipline, the independence of which from any paradigm and ideology could raise archaeology to the

level of the leading scientific disciplines.

Keywords: Computational archaeology, emergence, development, scientific context

1. Introduction

The increasing success over the last fifty years of scientific
contributions related to computer applications and
quantitative methods in archaeology may now be analysed
from different technological and sociological points of
view in order to understand the absolute relevance of
such contributions to archaeology and the way in which
the specialists of computational archaeology could play a
major role in the future of modern archaeology.

2. The very beginnings of quantitative and computational
archaeology

Several references mark the very beginnings of quantitative
and computational archaeology which developed in the
1950s.

The book ‘The Application of Quantitative Methods
in Archaeology * edited by R. F. Heizer and S. F Cook
(Heizer & Cook 1960) was the publication of the
eponymous Wenner-Gren symposium organised at the
Burg Wartenstein conference centre (Austria), from 1st to
9th July 1959, at which participants included J.D. Clarke,
A. C Spaulding, A. C. Blanc, F. R. Matson, H. Vallois and
W.W. Howells. The conference officialised the existence
of quantitative archaeology, which had emerged about ten
years prior, when Brainerd and Robinson published the
first algorithm of seriation in 1951 and Spaulding the first
statistical method for typometry in 1953.

In 1955 Jean-Claude Gardin, with the assistance of
Henri Seyrig, then at the French Institute of Near Eastern
Archaeology in Beirut, launched the first application of data
retrieval systems in archaeology using mechanographic
machines and later an IBM 650 computer. In 1957
he founded the CADA laboratory (Centre d’Analyse
Documentaire en Archéologie) which set out the famous
nine descriptive codes (1957-1969) marking the beginnings
of semiotics and data banks in archaeology (Gardin 1956,

1976). From 20th to 30th June 1962 D. Hymes (Indiana
University) organised a second Wenner-Gren symposium
at the Burg Wartenstein conference centre entitled * The
Use of Computers in Anthropology * in collaboration with
P. Thm, R. W Needham, J. Cl. Gardin, S. Ciccato, S. Lamb,
Th. Sebeok (Hymes 1965).

3. Naming the discipline

The emergence of a new discipline requires a name. In our
case a lot of names were used, following the evolution of
computer sciences:

— quantitative archaeology (Heizer & Cook, 1960);

— computer applications and quantitative methods in
archaeology (CAA);

— data processing and mathematics applied to
archaeology (Djindjian and Ducasse 1982);

— archaeological computing (used as the title of the
‘Archaeological computing Newsletter © (1984-
2008) published by the Oxford University ; this
name was used by the University of Southampton
for its © Archaeological computing research group
‘; and is also the name of the laboratory created by
1. Johnson at the University of Sydney in 1992) ;

— computational archaeology (Wikipedia; seems
to replace the previous name or to be specific
to computerised mathematical modelling in
archaeology);

— digital archaeology/ digital antiquity (used
unfortunately by the web community for the
history of the Internet instead of ° archaeology
of the digital °, but also by the ° digital antiquity
service tdar * (digital archaeological record), by the
center of digital heritage (University of York) and
by DigAR Lab, the digital archaeology research lab
(University of Washington, Seattle);

— digital applications in archaeology and cultural
heritage (the name is used by the on-line peer
review created by B. Frisher (DAACH);
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— archaeoinformatics (name sometimes used by
German speaking archaeologists).

The name ° archaeological computing ‘ seems to be the
most popular although ° computational archaeology *
would be the most appropriate because there are equivalent
uses in other sciences. The name ° digital archaeology
or  digital antiquity © is a more recent coining, probably
due to the success of the digital revolution in technology,
by analogy with ° digital heritage  and the current
development of virtual reality and 3D applications.

4. Positioning the discipline

What is and what could be the academic position of our
discipline ?

- A vertical specialty ?

The vertical organisation is the favourite one in the
academic world, more particularly at university where the
creation of a chair means that a discipline really exists!
To my knowledge to date there is not a single chair
in computational archaeology at any university in the
world. Nonetheless M. Baxter was professor in statistical
archaeology at Nottingham University (UK), J. Barcelo
is associate professor in quantitative archaeology at the
University of Barcelona (Spain) and I hold a chair of
archaeological methods and theory at the Paris 1 Pantheon
Sorbonne University. I suggest here that it is necessary to
create a chair of archaeological methods and theory at all
the universities hosting a department of archaeology, which
would be in charge of archaeological skills training, and
which should be headed by a specialist in computational
archaeology.

Computational archaeology research laboratories (general
purpose or devoted to GIS, virtual reality, archaeological
data banks, etc.) are more frequent. A typical example is
the laboratory led by J. Johnson at the Sydney University
(see above) or the ° Archaeology Data Service ¢ at York
University (UK) headed by J. Richards. The first was
probably Irwin Scollar, head of the department of technical
and computer methods in archaeology at the Rheinisches
Landesmuseum in Bonn (Germany) from 1971 to 1991.

- A transversal way to improve archaeological knowledge?
Obviously the most effective way to develop computational
archaeology applications would be to share projects and
lectures with all the archaeological specialties which are
most often structured according to geographic areas and
temporal periods, whether at university or in research
institutes. This implies some kind of matrix organisation
which theoretically would be well adapted to the
integration of a variety of disciplines related to different
sciences (physics, geology, zoology, botanic, computing,
mathematics, etc.). It is disappointing that this approach
was unsuccessful in many conservative countries such as
France, Italy and Spain, where the governance is in the
hands of influential scholars (in their position or in the
commissions they are members of) and does not result
from a dialogue between all scientists that aims to define
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the global needs and the strategy of a department. Such an
organisation, which is so efficient in the very dynamic and
competitive world of industry and services, is unfortunately
not possible in our academic world. As a consequence
the progression of our discipline is slowed down by an
institutional and sociological opposition, probably in the
same way as for archaeometry.

5. Defining the professional skills and qualification as
well as the academic position

Just as for any new scientific discipline, the pioneers of
computational archaecology were scientists with a variety
of rich backgrounds including hard sciences and human
sciences. They trained many students who became the
second and third generation of specialists of the discipline,
for example John Willcock of the School of Computing at
North Staffordshire Polytechnic or myself at the Paris 1
University.

With regard to the scientific production of our colleagues,
it is possible to define different profiles of activities:

— Computer scientists or engineers who consider

archaeology as a serious hobby. Some of them are
very renowned specialists in their own discipline
and their research in archaeology reaches a very
high scientific level.
Computer scientists who are interested in
archaeology as a field of application for their new
computing research. They may have the opportunity
to obtain a grant from the European Union or from
a national institution and they use archaeology as
a display window for their advanced computerised
projects. Current applications in digital heritage
seem to belong to this category.

— Archaeologists who are involved in quantitative
and computational techniques for their research
(statistics, mathematical modelling, GIS, 3D, etc.).

— Archaeologistswhoareusingmodernarchaeological
methods (of course using computers).

— Archaeologists who are involved in the
production of formalised (and then computerised)
archaeological knowledge.

Specialists in computational archaeology occupy very
different academic positions, sometimes depending on
the sociology of archaeology in the different countries.
Among them are:

— Archaeologists using modern techniques, methods
and formalisation. In this case they may occupy
major academic positions in archacology, at
universities or in research institutes. But they are
first of all specialists in an archaeological period
and a geographical area, as for instance F. R.
Hodson (European protohistory), C. Renfrew, G.
Cowgill (Mesoamerica), J. D. Clark (Neolithic),
or myself (European Upper Palaeolithic) and many
others!

— Technicians working for archaeologists who
are not familiar with computational techniques.
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A typical case is the French CNRS employing
specialists in computational archaeology (for
example specialists in archacological data retrieval
systems or geographic information systems) as
engineers, technicians or administrative staff
(ITA) and not as researchers. This means that
the recruitment commissions of the CNRS
(sections 31 and 32) reject all the applications
with a computational archacology profile. And
as a consequence students do not choose to do a
PHD in computational archaeology, because they
know they will get a researcher job neither in the
CNRS nor at universities (as was also the case for
archacometry). This situation seriously hinders the
development of modern methods and techniques in
French archacology.

— Aspecialised laboratory as part of an archacological
institute

The decision to found a specialised laboratory is linked to
major investment (equipment, salaries and office) necessary
to its establishment and often results from a long struggle
by the pioneer at the creation of the laboratory. By contrast
to archaeometry laboratories (for example absolute dating
or ceramology or geophysics), nowadays the creation of a
laboratory of computational archaeology does not require
a major material investment. It should even be stressed that
such laboratories existed in France in the 1960s and the
1970s (CADA, LISH) in human and social sciences, but
were finally closed. The context of the recent creation of
a virtual reality laboratory in Bordeaux by R. Vergnieux
(Archéovision) after a long struggle with the Ausonius
archaeological institute is symptomatic of these difficulties.

However, multidisciplinary studies carried out in joint
projects together with archaeologists are a prerequisite for
these laboratories to guarantee their success. This seems to
be a major difficulty in countries where the organisation
of archaeology is very conservative. Otherwise they are
forced to work separately and independently, as was the
case for the department of use wear analysis in Saint-
Petersburg created by Y. Semenov in the 1950s and it
seems to be the case currently with the laboratories of
paleogenetics.

-An institution providing specialised services

Examples of private laboratories are rare. Their existence
depends on the attitude of governments applying
liberal politics in archaeology as for example in rescue
archaeology. Start-up companies have been created for 3D
processing in archaeology and cultural heritage.

A major topic is the scientific background of students
in archaeology. Archaeology is increasingly taught in
Humanities, although it is a discipline that uses methods
and techniques related to physics, mathematics, computing,
earth sciences and others. Such a situation may depress the
scientific level of the future generations of archaeologists.

Be that as it may, an archaeologist using computational
archaeology will be considered as a statistician or a
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computer scientist! That is not news! Remember that A.
Glory (apriest studying palaeolithic art) described A. Leroi-
Gourhan as a technician in mechanics, because he used
punched cards (and knitting needles) to study European
Palaeolithic art! So don’t worry if your colleagues say you
are a system engineer because you are using Powerpoint!
Or a driver if you have a driving licence! But this is not
a sound reason not to encourage our students to become
skilled archaeologists!

6. Academic reviews devoted to

archaeology

computational

The existence of academic reviews devoted to
computational archaeology confirms its status as a
scientific discipline. Several of them have disappeared,
others still exist:

1965-1976 Newsletter of Computer Archaeology (Arizona
State University)

1967 Computers and the Humanities
1982-1992 Archéologie et ordinateurs (CRA CNRS)

1984-2008 Archaeological computing Newsletter (Oxford
University)

1990 Archeologia E Calcolatori (CNR)

Archeologia E Calcolatori has published one volume per
year and special issues since 1990.

7. Conferences on computational Archaeology

Asmentioned above, the first conferences on computational
archaeology were held at the end of the 1950s, notably the
Wenner-Gren symposia.

In 1970, the conference of Mamaia (Romania) ‘Mathematics
inthe Archaeological and Historical Sciences’ was the place
where the most renowned statisticians met archaeology:
Rao, Kruskal, Kendall, Sibson, La WVega, Lerman,
Wilkinson, Solomon, Doran, IThm, Borillo, Gower. And
where archaeologists demonstrated that they were skilled
in the use of statistics: Moberg, Spaulding, Cavalli-Sforza,
Hodson, Orton, Hesse, Ammerman, Goldmann.

This conference probably influenced the organisation of
the first CAA conference (Computer applications and
quantitative methods in archaeology) in Birmingham in
1973. This was the beginning of an annual conference
cycle, held for the first time in Birmingham, then elsewhere
in the UK, after 1992 in Europe and from 2006 outside
Europe. It describes itself as: ‘CAA4 is an international
organization bringing  together  archaeologists,
mathematicians and computer scientists. Its aims are to
encourage communication between these disciplines,
to provide a survey of present work in the field and to
stimulate discussion and future progress’.

During its 1976 world congress in Nice (France) the [UPPS
(International Union of Prehistoric and Protohistoric
Sciences) decided to create scientific commissions for
their inter-congress activities. Commission 4 ‘Data
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management and mathematical methods in Archaeology’
was then launched. Over the last 35 years commission 4
organised one or more sessions at each congress every four
years as well as inter-congress conferences (Amsterdam,
Denver, Sydney, Scottsdale, Paris, Leiden, etc.). At
the 2006 conference in Lisbon commission 4 decided
to change its name to ‘Archaeological methods and
theory :formalization, quantification, mathematics and
computerization’.

National conferences on computational archaeology were
held, in particular the © Workshop on Archaeology and
Computers * in Vienna (Austria), organised each year since
1995 by W. Borner and the ¢ Journées d’Informatique et
Archéologie de Paris © (JIAP) in Paris held biannually
since 2008.

CAA also has several national branches organising
additional conferences.

Dedicated sessions were also organised at national (for
example SAA in the USA) or international archacological
congresses (for example WAC or EAA) and it can be
assumed that there is currently no archaeological congress
without computational archacology sessions.

The rapid development of virtual archaeology, for which
cultural heritage is a more gratifying market of application
than archaeology, prompted the creation of subdivisions
in computational archaeology. The 1998 CAA conference
in Barcelona gave rise to a separate publication (Barcelo,
Forte and Sanders 2000). In 2000, the first VAST
conference (International Symposium on Virtual Reality,
Archaeology and Cultural Heritage) was organised in
Arezzo (Italy) by F. Niccolucci and the 14th international
VAST symposium was held in Pistoia (Italy). The biannual
“Virtual Retrospect  conference has been held in Bordeaux
(France) since 2003.

Virtual reality (VR) is a very dynamic field of research
and its application to cultural heritage is very spectacular.
For example, in 2009 as many as five VR conferences
on archaecology were held: in Malta, Trento, Paestum,
Bordeaux, Seville (° international charter of virtual
archaeology ) as well as over a dozen on general virtual
reality! In 2013, all these events converged to become the
Digital Heritage © conference in Marseille (France).

The very rapid development of 3D archaeology, which is
not only concerned with cultural heritage, may possibly
revolutionise field archaeology as well as all data
processing that takes place following excavations and
surveys, and it could create the conditions necessary for
the creation of further subdivisions in computational
archaeology.

8. What techniques are used
archaeology?

in computational

Computational archaeology uses almost all the techniques
and tools related to applied mathematics:

Historiography

Applied mathematics

— Sampling

— Statistics including graphics, elementary statistics,
statistical tests, Bayesian statistics,

— Multidimensional data analysis

— Algorithms

— Graph theory

— Mathematical modelling

— Signal processing

— Image processing

— Multi-agent systems

— Etc.

Computational archacology also uses almost all the
computing applications:

— Semiotics

— Data Retrieval Systems

— Ontologies

— Data Base Management System,

— Archaeological Information System

— Geographic Information Systems

— Virtual Reality

— 3D recording and processing

— Publishing

— CAD (computer-aided design) / CAM (computer-
aided manufacturing)

— Internet X.0

— Office automation

— Etc.

All these techniques are of course software programs that
the archaeologist has downloaded onto his/her personal
computer or workstation, which is powerful enough to run
almost all of these applications. The long list reveals the
great effort that archaeologists have to put into training in
order to be able to use all the software tools. It confirms
the need for courses in computing applications very early
in academic archaeological training.

9. What archaeological methods use computing tools?

I have frequently pointed out the prime importance of
separating the level of techniques (which are steadily
improved and often replaced) from the level of methods
or best practices (which are only optimised). The
techniques are the field of competence of computer
scientists or statisticians whereas the methods are the
field of competence of archaeologists. For example, it is
fundamental to distinguish sample dating (involving a
laboratory’s competence in radiocarbon dating) from site
dating (involving an archaeologist’s competence).

The following list of items, which are the chapters of
an archaeological textbook, shows the major role of
computational archaeology in the process of archaeological
investigation (Djindjian 2011):

— Archaeological BPM
management)

— Survey

(business process
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— Excavations

— Stratigraphy

— Sampling for Rescue archacology

— Typology

— Stylistic analysis

— Seriation

—  Culture historical identification

— Intra-site spatial analysis

— Metropolitan spatial analysis

— Archaeology of the construction

— Raw material and manufacturing characterization

— Landscape analysis

— Image processing for
purposes

— Environmental studies

— Exchange systems

— Virtual Archacology

— Demography

— Food resource management system

— Transition models

— Collapse models

— Economic models

— Network analysis

— Complex system reconstitution

— Culture Resource Management (CRM)

— Epigraphy

— Etc.!

special archaeological

10. Towards a generalised cognitive framework?

The books ‘ Analytical Archaeology © published by J. D.
Clarke (Clarke 1968) and © Archaeological constructs © by
J.-C. Gardin (Gardin 1979) reveal that the formalisation of
an archaeological construct is also the aim of computational

archaeology, just as in the case of artificial intelligence
(AI).

Over the last fifty years of archaeology it is possible
to distinguish two different approaches with regard to
archaeological constructs:

— The constructs are embedded, explicitly or not, in
an ideology, a paradigm or a theory (in the Anglo-
Saxon sense). In fact, they may be considered
as operating an a priori reduction of the range
of possibilities: evolutionism, Marxism, Neo-
Marxism, functionalism, cultural ecology, gender
theory, substantivism, Marrism, Kossinnism,
behavioural archaeology, evolutionary archaeology,
symbolist archaeology, etc.

Such a reduction may only be useful if it is used not as a
dogma (which generally defines an ideology) but rather
as a driving force to explore the explanations which were
deduced.

— The constructs must be formalised, backed
by a cognitive framework (in other words, an
epistemology), which is nothing other than a
theory of knowledge. An example of this kind
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of approach based on Peirce’s logic is my paper
‘Pour une théorie générale de la connaissance en
archeologie’ (Djindjian 2002).

In such a context the traditional opposition between
processual archaeology (New Archaeology) of the 1960s
and post-processual archaeology (or symbolist archaeology
or post-modern archaeology) of the late 1980s, which
is also a classical opposition between structuralism and
hermeneutics, appears to be obsolete in comparison with
the progress registered in cognitive sciences.

It is important to point out that specialists in computational
archaeology have to be considered as being the best
contributors to the renewal of the theoretical framework
of archaeology.

An example of such a contribution is the topic of the
complementarity between the data-oriented approach and
process-oriented approach in archaeology. In computer
sciences there is a classic complementarity between the
data-oriented approach (date bases and data storage),
the computation approach (algorithmic) and the process-
oriented approach (real time).

Archaeology of the 19th and 20th centuries was mainly
a ‘data-oriented archaeology ° following the Montelius
typology and the corpus programs, renewed in the 1970s
by data retrieval systems (archaeological data banks) and
more recently by the Internet, making up the ‘ back office
¢ of archaeology.

The process-oriented approach concerns first the
organisation of the archaeological activity (APM or
archaeological process management), second the study
of the reliability and the representativeness of the
archaeological record (taphonomy) and third the systemic
reconstruction of past societies (Djindjian, 2014).

11. A charter for ‘ 21st Century Archaeology’

The goal of computational archaeology is to act as a
driving force for the creation of a present archaeology,
able to generate improved knowledge and to reconstruct
more reliable systems. The following charter of
recommendations may illustrate such a programme:

— Relaunch thesaurus and ontology projects in all
archaeological fields!

— Create multimedia data bases to save millions of
archaeological slides and drawings!

— Write International archaeological standards!

— Start a 3D revolution in Archaeology!

— Think process and systems and
archaeological issues!

— Take part in multi-agent system simulations,
processes of governance, social organisation,
societal behaviours, beliefs, etc.!

— Ignore ideologies, paradigms, theories and the like!

renew all
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— Carry out real multidisciplinary studies: be inspired
by new computerised techniques and integrate but
not blindly apply them because of the unreliability
of the archaeological record which makes things
more complex!

— Ensure high-level academic training for new
generations of archaeologists!

— Create specialised laboratories in research
institutes!

— Create chairs of ° Archaeological Methods and
Theory*!

— Etc.

12. Conclusions : the 21st century archaeologist

The 21st century archaeologists are no longer excavators:
they integrate other disciplines such as history, epigraphy,
geography, anthropology, ethnology, economy, agronomy,
physics, chemistry, mathematics, computer science, etc.
They shoulder the very difficult task of reconstructing the
complex systems of past societies based on partial, biased
and meaningless archaecological and epigraphic data. They
also play a role in society: knowledge of the past enables
them to understand the present and to anticipate the future.
They are the only scientists to conceive the depth of the
time. Computational archacology may play a major role
in such a challenge, but it needs a proper name, a proper
scientific review and a proper conference, well accepted
and open to all specialists.
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Abstract

The international research project on the history of archaeological computing, conducted in cooperation with the Accademia Nazionale
dei Lincei and the Italian National Research Council, was designed to investigate some methodological aspects associated with the
introduction and development of computer applications in archaeology. The project is subdivided into two parts, one based on a
systematic data collection, mostly carried out in Italian and foreign Archives and Libraries, and the other addressing the construction
of a communication tool, i.e. the Virtual Museum of Archaeological Computing. By retracing the unfolding of international scientific
events occurring in the first two decades of the second half of the 20th century and the lives of the scholars who promoted them — in
particular Jean-Claude Gardin — the paper illustrates the methodological renewal process, which gave birth to the convergence of the
so-called ‘two cultures’, opening new directions in archaeological research thanks to the integration of objectives and tools inherited

from different disciplines.
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1. Introduction

In recent years, several international events have provided
the opportunity to reflect upon the history of archaeological
computing as an autonomous discipline and to reassess its
theoretical basis by reconsidering the earliest applications.
A key clue of this historiographical approach can be
found in the exponential growth of technology applied to
archaeological documentation procedures, which at present
strongly characterise this discipline, overshadowing in
many cases past theoretical and methodological advances.

We can recall various attempts made in this direction. First,
during the international Symposium held in Rome at the
Accademia Nazionale dei Lincei in 2008 that specifically
addressed ‘The Birth of Archaeological Computing’ and
whose Proceedings were published in the 20th issue of the
Journal ‘Archeologia e Calcolatori’ (Moscati, 2009; http://
soi.cnr.it/archcalc/indice/PDF20/AC20.pdf). Secondly,
four years later, during the 2012 CAA Conference, with the
session ‘40 Years of Computer Applications and Quantitative
Methods in Archaeology’ now published online in the
website of the Personal-Histories Project of the Cambridge
University  (http://www.sms.cam.ac.uk/media/1357554).
We can also mention, in the framework of the 2014 UISPP
Burgos Congress, the session focused on ‘The revolution
of the Sixties in Prehistory and Protohistory’, organised by
Colin Renfrew, Francois Djindjian and Alessandro Guidi
(http://www.burgos2014uispp.com/).

2. Towards a history of archaeological computing: data
collection and dissemination

Given the subject of this session, it is deemed appropriate
to briefly introduce a project focused on the ‘The History

of Archaeological Computing’, which is currently in
progress at the Accademia Nazionale dei Lincei. The
Centro Linceo Interdisciplinare ‘Beniamino Segre’ and
the Italian National Research Council are involved in this
international initiative, in cooperation with the Italian
Department for Education, University and Research and
the Department for Cultural Heritage (see, lastly, Moscati,
2014).

The Centro Linceo  (http://www.lincei.it/modules.
php?name=Centro Linceo) was established under
the initiative of the Italian mathematician Beniamino
Segre in 1971, with the aim of encouraging scientific
interdisciplinary research in various fields of Sciences as
well as in the Humanities. Over the years, it has promoted
many important projects, seminars and publications,
which today can testify to the development of computers
and IT applications in the Humanities in general and
in archaeology in particular. The Istituto di Studi sul
Mediterraneo Antico of the Italian CNR (http://www.isma.
cnr.it/), established in 2013 but with a long tradition of
studies in new and less developed archaeological sectors
of investigation, specialised in digital archaeology over a
period of more than thirty years. This early commitment
has resulted in the regular annual publication, starting in
1990, of the international scholarly Journal ‘Archeologia
e Calcolatori’ (http://soi.cnr.it/archcalc/), which is now
listed in the Directory of Open Access Journals (DOAJ).

The idea for this interdisciplinary project began to take
shape during the above-mentioned Lincei Symposium. In
the workshop section, the prototype of a Virtual Museum
was presented to the public, with particular reference
to the Protagonists and Methodologies. At the present
stage, a new website is under construction. It is still a
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work in progress that will constitute the communication
mirror of the historical research project (http://
archaeologicalcomputing.lincei.it/). An  open-source
Content Management System has been chosen to ensure
its implementation and maintenance: Museo&Web (http://
www.otebac.it/index.php?it/205/prototipo-museoweb/).
Promoted as part of the European Minerva Project, whereby
a core set of guidelines on cultural websites quality were
issued, Museo&Web is a best practice, produced and
funded by the Italian Department for Cultural Heritage
especially for the benefit of cultural institutions, such
as museums, libraries, and archives (Natale, Saccoccio,
2010).

In the home page of the Virtual Museum of Archaeological
Computing, the female figure of Penelope oversees and
accompanies visitors, as she did in the presentation
brochure of the Centre d’Analyse Documentaire pour
I’ Archéologie, edited by J.-C. Gardin at the end of the
Fifties (Centre d’Analyse, 1959). The banner presents
the following links: History, Protagonists, Institutions,
Projects, Events, Methods, Techniques, and Documents.
The History section is subdivided into decades, while
Protagonists include Precursors, Pioneers, and Promoters.
Institutions, Projects and Events will document the
main evolutionary phases, through specific case studies,
characterised by their duration and continuity in scientific
endeavours.

Some cultural itineraries have also been planned,
according to a different architectural criterion: some
scholars have been invited to deeply investigate some
specific topics, and their reviews will be made available
through interactive web pages. Being aware of the
upcoming open science era, these pages will also contain
the comprehensive multimedia documentation gathered
in the open access digital repository of ‘Archeologia e
Calcolatori’ during 25 years of publishing activity, together
with the valuable documents produced on the occasion of
the international scientific events organised and promoted
by the Accademia dei Lincei. In this way, scholars will be
able to share experiences, to reconstruct the establishment
of institutions and/or of ad hoc research laboratories
dedicated to developing archaeological computing, and to
propose innovative research routes.

During the phase of data collection — more specifically the
long and fruitful archival research carried out mostly in
Italy, France and the UK (Moscati, 2013)! — a large body of
documents centred on the earliest applications of computers
in archaeology led us to focus primarily on the first two
decades: the Fifties and the Sixties, when all foundations

"In this paper, we will mostly refer to the documents consulted in
Nanterre at the Archives of the Maison Archéologie & Ethnologie,
René-Ginouvés (‘Fonds Equipe Archéologie de I’ Asie Centrale et Jean-
Claude Gardin’; from now on JCG), and in Paris at the Archives of the
Bibliothéque Claude-Lévi-Strauss, Laboratoire d’ Anthropologie Sociale
(Archives du LAS (1960-1982). Direction Lévi-Strauss, Dossier Jean-
Claude Gardin, fi/cdf/las/FLAS.D.04.05). Significant data originate also
from the documents and interviews provided by James Doran and Roy
Hodson, the authors of the first textbook on archaeological computing
(Doran, Hodson 1975).
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for future developments were skilfully laid and the New
Archaeology movement was born. However, even after
restricting the chronological range, we feel here compelled
to further narrow down the field of investigation in order
to better show how complex and ramified the beginnings
of what we now call ‘digital archaecology’ were.

Past and present applications, the global circulation of
information, the frequency of conferences and seminars,
the dynamic library formed by manuals and specialised
journals, all together undoubtedly give today a strongly
positive image of the activity that has been taking place
in archaeological computing. Therefore, even confining
the analysis to the first twenty years of research, any
descriptive attempt would be quite a feat. For these
reasons, | will focus on a single subject: the universe of
international conferences held in the first two decades of
the second half of the Twentieth century, a truly virtuous
period in terms of cultural ferment.

In those years, the scientific character of all the historical
disciplines was reinforced. In archaeology, this gave rise
to the intensive use of an expanding armoury of scientific
techniques and instruments, from the statistical treatment
of data to the application of archacometric analyses and
geophysical prospection techniques, from information
retrieval systems to the setting up of data banks,
from aerial photography to remote sensing, etc. Such
quantitative innovative approach provided archaeological
research with the possibility of building up an area of
‘objective’ data, which it had never had in the past, and of
experimenting with computation, simulation, and graphic
analysis techniques.

3. A timeline of international events

Aninteractivetimelineseemedtobethebesttool tointroduce
a virtual presentation of international conferences. For this
reason, we chose a new software tool, strictly related, in its
internal structure, to the Museo& Web implementation: the
CMS MOVIO (acronym of Virtual Online Exhibitions).
MOVIO (http://www.movio.beniculturali.it/) is an open
source kit intended for both public and private cultural
institutions that are implementing strategies to promote
and enhance knowledge through temporary exhibitions or
web applications specifically designed to cultural heritage.

By retracing the unfolding of international events, it is also
possible to learn about the history of pioneering scholars,
who were individually involved as full participants and
as such became promoters of innovative methods of
research within a broader movement of ideas that helped
to change the theoretical and methodological attitude of
archaeological scholarship.

Therefore, starting at the end of the Fifties, we can identify
several conferences intended to both data automation and
the application of quantitative methods in the Humanities
and Social Sciences. In general, we can clearly distinguish
two separate types of phenomena: first, the distinction
between the automatic processing of scientific information
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and the application of statistical techniques. This basic
distinction — that Jean-Claude Gardin, by giving birth to
a specific research unit of the CNRS (URADCA) directed
by Mario Borillo, so masterfully defined as the analyse
documentaire and the calcul, respectively —allows us today
to provide a comprehensive overview of the achievements
made in those days. With specific reference to archaeology,
a third field of applications should be added, more oriented
towards the processing of data coming from systematic
geophysical prospecting on archaecological sites and from
chemical-physical analyses designed to detect artefacts
composition and chronology.

Secondly, the boundaries between all the disciplines that
characterise the Humanities and Social Sciences appeared
still blurred in their relationship with new technologies.
Literature, linguistics, psychology, history, anthropology,
archaeology, all made progress together towards new
solutions offered by the application of quantitative
methods and computer science. This is why we will focus
our attention not so much on archaeological international
conferences, in which we can sporadically find the earliest
contributions illustrating isolated research projects, but
primarily on events centred on issues pivoting around new
research methods.

3.1. Automatic documentation systems

By following the first path of our itinerary, i.e. that of
the development of automatic documentation systems,
the starting point can be found in some international
events organised in response to the growing interest
in the dissemination of information for the sake of the
scientific community. At the end of the Forties, when
the Royal Society convened the ‘Scientific Information
Conference’, some basic principles were stated. In
a globalising perspective, aimed at sorting, storing,
and searching scientific information, one of the most
important assertions made was that dissemination required
orderly procedures and systems that will make scientific
communication widely available, raise awareness of
information accessibility, and provide prompt access to
any desired information.

Some conferences followed, but we have to wait until 1958
before we can register the presence of an archaeologist
attending these meetings: Jean-Claude Gardin. During
the ‘International Conference on Scientific Information’,
organised in Washington D.C. by the National Science
Foundation, Gardin presented a paper in which he
explained the methods of analysis of archaeological
data with which he was experimenting at the Centre
mécanographique de documentation archéologique
in Paris (Gardin, 1959). The following year, Gardin
participated also in the ‘International Conference on
Information Processing’, organised in Paris by UNESCO.
The organisation was very impressive and only a part of
the contributions were published (Information Processing,
1960). The subject presented by Gardin, together with
Paul Braffort, within a specific Symposium on the Use of
Automatic Computation in the Social Sciences, focused
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on the ‘Determination and Mathematical Development
of the Structures in Human Phenomena: Anthropological
and Mathematical Angle’ (a typewritten document can
be downloaded from the data bank UNESDOC: http://
unesdoc.unesco.org/images/0015/001574/157450eb.pdf).

In this period the link between Gardin — who was then
developing the Syntol documentation language in
cooperation with the EURATOM Laboratory at Ispra,
Italy — and UNESCO intensified. After his participation in
1960 in the ‘Colloque sur la coopération internationale en
matiére de documentation et d’information scientifiques
et techniques’, organised in Milan by the Centre francais
d’échanges et de documentation techniques, under the
auspices of the Italian National Research Council and
the Federation of Scientific and Technical Associations,
in Moscow Gardin was one of the coordinators of
the Working Party on ‘Automatic Documentation:
Storage and Retrieval’  (http://unesdoc.unesco.org/
images/0014/001491/149107eb.pdf).

The Russian cultural activity in the research area of
automatic documentation, and more strictly the involvement
of the Russian Academy of Science Archaeology Institute
in the application of exact sciences in archaeology, are
also reported by Gardin during the Steering Committee
Meeting of the Centre d’Analyse Documentaire pour
I’Archéologie (CADA), which in 1964 had been moved
from Paris to Marseille, following the decentralising
policy of the French CNRS (JCG 2/1, 6 January 1966).
In the Report section illustrating foreign initiatives and
the exchanges entertained with CADA, some Moscow
meetings and the recent works by V.A. Ustinov (1964) and
B.A. Kol¢in (1965) are mentioned. The following year,
a series of Gardin’s conferences in Moscow, Leningrad,
Kiev and Novosibirsk is also reported, to disseminate
and make public the methods of analysis and automatic
documentation applied to scientific literature in general,
and archaeological objects in particular (JCG 2/1, 6 May
1967).

Coming back to the progress of international events, in
the Archives of the Bibliothéque Claude-Lévi-Strauss,
in a typewritten document (Dossier Jean-Claude Gardin,
Propositions pour wune politique de [’organisation
documentaire - Sciences Humaines), Gardin, quoting two
other international Conferences held in 1959 in Frankfurt
(‘Automatische Dokumentation in der Praxis/Automatic
Documentation in Action’) and Cleveland (‘Standards
on a Common Language for Machine Searching and
Translation”), started out by saying that ‘Les problémes
de I’information scientifique sont a I’honneur’. He also
added that the debate was still opposing ‘advocates’ and
‘opponents’ on the use of machines; in fact, most of the
documentation studies were based on the assumption,
made by the former and rejected by the latter, that the huge
amount of documents that should be handled to establish
scientific bibliographies could not be mastered without the
aid of automatic processing.

CAA 2014 Paris


http://unesdoc.unesco.org/images/0015/001574/157450eb.pdf
http://unesdoc.unesco.org/images/0015/001574/157450eb.pdf
http://unesdoc.unesco.org/images/0014/001491/149107eb.pdf
http://unesdoc.unesco.org/images/0014/001491/149107eb.pdf

P. MoscATI / TOWARDS A HISTORY OF ARCHAEOLOGICAL COMPUTING: AN INTRODUCTION

This conflict did not last long, and was obviously resolved
in favour of the advocates of the use of machines. Since
the early Sixties the interest for new documentation
systems spread exponentially and Gardin himself, in the
above-mentioned CADA Report, defined 1965 as the
year characterised by a great proliferation of conferences
on the use of computers in the Humanities. In fact, in the
USA, thanks mostly to the financial support of IBM that
was also sponsoring the newborn journal ‘Computers and
the Humanities’, a series of conferences was held in six
different universities: Rutgers University, Yale University,
University of California, Georgetown University, Purdue
University, and Boston University.

3.2. Quantitative methods

Meanwhile, quantitative methods continued to flourish
together with their applications to archaeological data
with obvious consequences in the context of international
meetings (out of the many historical reviews, see in particular
Wilcock, 1999 and, more recently, Djindjian, 2009). A very
important event, at least in the premises contained in its title,
was the Symposium on ‘The Application of Quantitative
Methods in Archaeology’ held in Burg Wartenstein Castle
in 1959 and organised by the Wenner-Gren Foundation
(Heizer, Cook, 1960). Albert Spaulding’s paper focused
on ‘Statistical Description and Comparison of Artifact
Assemblages’. This paper, which follows the most famous
article published in 1953 in ‘American Antiquity’ on
“Statistical Techniques for the Discovery of Artifact Types’
(Spaulding, 1953), is generally referred to as one of the
first methodological assessments of the role of statistical
techniques applied to archaeology. As a matter of fact,
and as recognised also by Gardin (Gardin, 1971, 189),
Spaulding can be considered one of the most convinced
promoters of the intensive use of statistical techniques in
archaeological analysis. Moreover, by suggesting that
statistics offered not only a collection of methods, but also
a way to represent and express the ideas of archaeologists
more accurately, Spaulding set forth a line of thought that
would characterise the New Archaeology movement, which
emphasised the need for rationalisation and computation
in order to make archaeological assumptions increasingly
formal and explicit.

The Wenner-Gren Foundation was very active in those
years, and in 1962 a new Symposium was organised in
Burg Wartenstein with the title ‘The Use of Computers in
Anthropology’, whose proceedings were later edited by
Dell Hymes (Hymes, 1965). During the Conference, that
officialised the entrance of computers in anthropological
and archaeological studies, besides presenting his own
research experience on reconstructing an economic
network in the Near East, Gardin was asked to make a
typological summary of computer uses in anthropology.

His overview is a very lucid one. Between two more
general criteria of presentation, one based on illustrating the
various branches of anthropology and the relative computer
applications, and the other on classifying the applications
according to the methods of data processing —a dichotomous
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approach that will long be adopted in the reviews of the years
to come — Gardin chose a third way, taking into account
both data typology and the nature of computer operations.
The result is a classification based on three different types of
data (natural languages, special codes and physical events)
which, intertwined with two main groups of operations
(compilation and systematization) led to nine different
application fields corresponding ‘to an increasing degree
of complexity and ambition in the kind of data processing
which is entrusted to the machine, to extend our knowledge
of man’ (Gardin, 1965, 117). In effect, they proceed from
pure retrieval operations and automatic documentation
procedures to more complex automatic classifications as
a basis for elaborate theoretical constructions, i.e. from a
static (description of a system) to a dynamic (behaviour of a
system) systematisation.

As part of the session devoted to special research areas,
the theme of classification and grouping was addressed,
with particular reference to automatic classification, which
in those days was gaining ground (see in particular Thm,
1965, who assembled the principal methods under four
headings: automatic grouping analysis in metric spaces;
factor analytical methods; clustering by use of a density
function; maximum likelihood method). Thanks to the
documents that James Doran kindly provided us, we were
able to retrace the history of the Classification Society,
which this year has celebrated its 50th Anniversary. The
Society’s foundation in 1964 arose out of a symposium of
ASLIB (Association of Special Libraries and Information
Bureaux) on ‘Classification: An Interdisciplinary Problem’,
organised in London in 1962. The first meeting convened by
the Society — which was intended to promote co-operation
and interchange of views between experts interested in the
principles and practice of classification in a wide range
of disciplines — was held at the Institute of Archaeology,
London University, in 1965 and registered the presence,
among others, of Roy Hodson. Four years later, in 1969,
at King’s College, Cambridge, the same Society organised
a meeting in which David Clarke discussed problems of
‘Archaeological Taxonomy’. The Society gave also birth
in 1966 to the ‘Classification Society Bulletin’, editorially
coordinated by the microbiologist Peter Sneath, who had
just co-authored the famous book on numerical taxonomy
(Sokal, Sneath, 1963).

Some of Doran’s notes also deal with the preparation and
implementation in 1967 of the Seminar on ‘Statistical
Methods in Archaeology’, organised by the Biometric
Society and introduced by David Kendall, who at the
beginning of 1962 had moved from Oxford to Cambridge
as Professor of Mathematical Statistics and Director of the
Statistical Laboratory, in which many experts in statistical
applications to archaeology, like e.g. Clive Orton and Roy
Hodson, were to be trained (for 1967 group picture see
http://www.statslab.cam.ac.uk/Dept/Photos/pic67.html).

3.3. Archaeology and computers

The first international Conference in which a specific
section, coordinated once again by Gardin, was fully
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dedicated to archaeology was the one presented during
the ‘International Symposium on Mathematical and
Computational Methods in the Social Sciences’, organised
in July 1966 by the International Computation Centre
(ICC), an intergovernmental centre, headquartered in
Rome and established under the aegis of UNESCO. The
Conference was subdivided into four main sections,
focused on anthropology, archaeology, psychology, and
sociology. The Proceedings were published two years later
with the title ‘Calcul et formalisation dans les sciences de
I’homme’, inaugurating the crucial editorial activity of
the CNRS for the promotion of events debating computer
applications in the Humanities (Gardin, Jaulin, 1968).

Anecdotally, we can recall that Roy Hodson, during the
home interview he generously granted us, describes
the conference in Rome as one of the first meetings
on archaeological computing, in which he met many
interesting people, but academically, as in most of these
early conferences, he noticed two completely separated
sets of people: ‘very able mathematicians who could
understand the niceties of Principal Components Analysis,
but could not understand what archaeologists were trying to
do, and archaeologists who could not understand anything
about the mathematics and could not present the data in
a form that a mathematician could use’. James Doran, in
turn, still has some letters exchanged with Gardin as he was
unable to attend the conference, but was very interested in
deepening their scientific exchange.

In the Proceedings, the archaeology section — mostly
dedicated to the use of mathematical techniques to
automate classification issues — was represented by five
scholars: Robert Chenhall, about whom we will discuss
later on; Vadime Elisseeff, who at the end of the Fifties
had supplied the collection of Bronze Age Eurasian axes
analysed by Gardin and Ihm; Juliette de la Geniére and W.
Fernandez de la Vega, who approached the classification
of the grave goods found in the excavations of the Sala
Consilina necropolis, in Southern Italy; and Bohumil
Soudsky, a scholar who can rightfully be ranked among the
pioneers of computer applications in archaeology. Among
the participants, there were also Irwin Scollar and Richard
Linington, who were experimenting with new methods of
archaeological prospecting.

Before moving to the first international event actually
discussing the use of computers in archaeology, I would
open a brief parenthesis on the Symposium held in New
York in 1968 and entitled ‘Computers and their Potential
Applications in Museums’. Organised by the Museum
Computer Network and the Metropolitan Museum of
Art, with funding from IBM, the conference dealt with
another sector of applications that, in the years to come,
would have gained considerable success (Computers
and their Potential Applications in Museums, 1968).
Among the speakers, in addition to Gardin, the presence
of Robert Chenhall was very significant, due to his direct
involvement in computer applications since the early
Sixties. He was also responsible for editing the ‘Newsletter
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of Computer Archaeology’, the first one on this subject,
published by the Department of Anthropology of Arizona
State University, and for promoting the use of data banks
in archaeology (Chenhall, 1971).

Finally, in 1969, in Marseille, the time was ripe to extract
archaeology from the other Humanities disciplines and
measure it against the advent of computers. From the 7th
to the 12th of April 1969 Jean-Claude Gardin organised the
‘Colloque international sur ’emploi des calculateurs en
archéologie: problémes sémiologiques et mathématiques’
at the CADA headquarters. In the presentation brochure
of the Symposium, Gardin grouped the subjects to be
discussed under two headings: A) Symbolic problems
raised by the descriptive analysis of archaeological
material, and B) Mathematical problems involved in the
building of symbolic systems, for taxonomic purposes
in particular. This subdivision was further articulated
in the publication of the Proceedings: Formulation des
données et des types: problémes théoriques; Techniques
documentaires et classificatoires; Méthodes de taxinomie
numérique; FEtudes mathématiques de probleémes
classificatoires; Discussions finales (Gardin, 1970).

The event had been planned since 1967, when Gardin
proposed to the CADA Steering Committee to choose
Marseille as the best venue for the Symposium that had
been solicited by the Russian colleagues. They would have
liked to hold it in Novosibirsk at the Laboratoire de Calcul
pour les Sciences historiques, a place, however, that Gardin
considered too decentralised, especially for American
participants (JCG 2/1, 6 May 1967). Unfortunately, the
Soviet scientists themselves were ultimately unable to
attend the Symposium. Gardin and his research team
convened on that occasion more than 100 participants
from all over the world, giving rise to a lively debate,
as recalled by Jean-Paul Demoule, in a poignant article,
in which he emphasises the centrality of the period that
revolves around 1968 (Binford, Binford, 1968; Clarke,
1968), and highlights Gardin’s role as a reformer and a
magnet for young archaeologists who were looking for a
mentor in approaching archaeological data formalisation
methods (Demoule, 2012). It is not possible to dwell
upon each paper, but I would like to recall the names of
some of the scholars who paved the way for the future
developments of computer archaeology. I refer in particular
to George Cowgill, who in 1967 had already written a
well-researched article on ‘Computer Applications in
Archaeology’ (Cowgill, 1967) and to James Doran, who
was already approaching the theme of ‘Archaeological
reasoning and machine reasoning’ and was also given the
task of reading for the absent David Clarke his paper on
‘Towards analytical archaeology. New directions in the
interpretive thinking of British archaeologists’.

4. The early Seventies: new directions

Getting to the end of the Sixties, in order to conclude
my session introduction, I would like to hint at two other
international Conferences, held in the early Seventies,
which represented a turning point in the history of

CAA 2014 Paris



P. MoscATI / TOWARDS A HISTORY OF ARCHAEOLOGICAL COMPUTING: AN INTRODUCTION

archaeological computing from a methodological point of
view: the Mamaia Conference in 1970 and the Marseille
Conference in 1972, dedicated to ‘Mathematics in
Archaeological and Historical Sciences’ and ‘Les banques
de données archéologiques’, respectively (Hodson, Kedall,
Tautu, 1971; Borillo, Gardin, 1974). Between these two
Conferences, two other seminars are referred to by James
Doran in his home interview as important milestones in
the evolution of computer applications in archaeology:
the ‘Research Seminar in Archacology and Related
Subjects’, organised in 1971 at the University of Sheffield
by Colin Renfrew (Renfrew, 1973; cfr. also http://www.
webofstories.com/play/colin.renfrew/37) and the Seminar
on ‘Les méthodes mathématiques de 1’archéologie’,
convened again in Marseille in 1971 by CADA.

Thanks to the Mamaia and Marseille international meetings
notonly did the role of computers in archaeological research
intensify, but, as clearly demonstrated in the title of the
Conferences, the dichotomy that would long characterize
archaeological computing materialised. As stated by
Djindjian, the Mamaia Conference was the venue where
famous statisticians encountered archaeology, and where
archaeologists showed they knew how to use statistics
(Djindjian, 2009). In Marseille, computer applications
officially opened up to Classical Archaeology (see in
particular Ginouves, 1974; Christophe, Guimier-Sorbets,
1974) and to the problems raised by Cultural Resource
Management (see in particular Chouraqui, 1974).

Of course, I would like to close by recalling the birth of
the CAA Conference, inaugurated in Birmingham in 1973,
which gave rise to the most important regular meeting
focused on archaeological computing (Wilcock, 1973).
But this is a new chapter in the history of archaeological
computing.
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Abstract

The state of the art of Geographical Information Systems and Archaeological Information Systems developed with public resources for
the archaeological knowledge management, calls common attention to a deeper understanding of new AIS web platforms as ‘places’ of
multi-domain integration and collaborative processes.

This paper presents the preparatory phase of an analytical work arised in the context of the SITAR Project, the first digital archaeological
cadastre of Rome, and focused on the evolution and revaluation of AIS in the Public Archaeology domain.

Some early considerations are proposed with respect to: a philological retrospective on public AIS, with a particular attention to
the italian scenario; a first evaluation of real correspondance levels between typical cartographic/GIS environments, semantic/
interpretative tools, and systems for analysing and mapping scientific data and informations; a first AIS subdomain basic ontology;
finally, a proposal for a new AIS platforms declension with regard to their roles in Public Archaeology.

Keywords: Geographical Information Systems, Archaeological Information Systems, Public Archaeology, Archaeological Heritage of
Rome, Participatory Archaeological Knowledge.

1. Introduction scientific and technological references, logical and

) ] procedural architectures, concrete achievements and their
The state of the art of Geographical Information Systems  ¢ffects on the evolution of archaeological research and

(GIS) and Archacological Information Systems (AIS)  knowledge, both in past and present time.
developed with public resources to manage complexity of

archaeological knowledge, calls attention of institutional, = This work arises specifically in the context of the
academic and professional communities to a deeper  SITAR Project,” the experience of public archaeological
and more aware understanding of the cultural values  knowledge management that has been promoted since 2007
— including also open issues' — acquired in last decades by the Special Superintendence for Colosseum, National
by these specialized Information Systems. Effectively, a  Archaeological Museum and Archaeological Heritage of
new attention seems to be paid to knowledge processes ~ Rome (SSCol), a territorial institute of italian Ministry for
refinements, methodological evolutions, technological ~ Cultural Heritage and Tourism of Italy (MiBACT). Carried
enhancements and innovations that have began to  out to realize and maintain the first digital archaeological
characterize Public Archaeology and its social roles since  cadastre for the metropolitan territory of Rome (Serlorenzi
the last decade, also thanks to a wide diffusion of AIS  and Leoni, 2015), from the beginning SITAR has been
platforms as new ‘places’ of integration between scientific =~ implemented as an AIS web platform. Actually, it is being
domains and territorial managing and planning actions. developed and populated in order to rapidly reorganize,
manage and represent the complexity of knowledge about
In this sense, our preparatory work looks at the  Rome archaeological heritage, in multiple ways, for many
epistemological opportunity to reconsider ideas, concepts,  {ifferent users and through suitable web media.
ontologies, methods, technologies, know-how, opening
vs. closing trends, all underpinning both to fallen or still ~ These are fundamental reasons for which our project
alive projects, pilot experiences or simple feasibility = workgroup’s, first of all, has to become more aware
studies. Moreover, a particular interest is dedicated to  of direct and indirect derivations of SITAR theoretical
those projects promoted by public institutions. Therefore, ~ framework from mentioned past experiences, as its roots.
this early contribute tries to ‘travel’ through historical  In this sense, the purpose is to better steer all continuous
and theoretical backgrounds, different cultural policies, = methodological and technological developments of

"In this sense, ‘concepts’ themselves are seen and employed as 2 The Italian acronym SITAR means ‘Archaeological Territorial
epistemological means bearing hypothesis and not only investigated as Infomative System of Rome’; see at http://sitar.archeoroma.beniculturali.
subjects of the research (Margiotta, 2011, p. 1X-X). it/.
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SITAR, also to share our approaches and observations
with other researchers and collegues.

In that direction, this paper presents some early
considerations articulated in the following paragraphs with
respectto: aproposal ofapotential approachtoaphilological
retrospective on public AIS systems in Italy; a first
evaluation of their role in theoretical and methodological
innovation of Public Archaeology; the definition of an
early basic ontology for AIS domain, in order to reconsider
main knowledge elements to be analyzed in each project;
finally, a brief proposal for a new AIS platforms conceptual
declension, towards a clearer recognition of their common
theoretical and methodological roots and specific roles in
Public Archaeology domain.

2. Towards a retrospective on italian public AIS: an
approach proposal

The attention paid within SITAR Project to continuous
innovations in GIS and AIS platforms development and
their integration into other cultural domains, represents the
starting point for our retrospective approach. In this sense,
it seems to be relevant the active participation of SITAR
Project in some italian and european archaeological
networking experiences, such as: committees and
workgroups promoted and coordinated by MiBACT since
2007, in the field of GIS, AIS, Spatial Data Infrastructures
(SDI), Open Data and Preventive Archaeology; the two
ongoing european projects ARIADNE — ‘Advanced
Research Infrastructure for Archaeological Database
Networking in Europe’ (Niccolucci, 2014)? and DCH-RP
— ‘Digital Cultural Heritage Roadmap for Preservation’
(Justrell and Fresa, 2014);* and also some other valuable
cooperations with Universities and Research Institutions
as the National Research Council of Italy - Department
for Social Sciences, Humanities and Cultural Heritage
(CNR-DSU); the italian Agency for New Technologies,
Renewable Energies and Sustainable Development
(ENEA); the Consortium GARR, the managing body of
‘GARR-X’, the Italian National Research and Education
Network (NREN).

Due to this specific institutional perspective, our early
analyses will pay a special attention to those initiatives
promoted in last decades by MiBACT and implemented
in the two prevalent paradigms of the so-called Cultural
Resources Management (CRM) systems and more
recent AIS platforms. Our work will begin from those
projects undertaken since mid 1980s, on the wave of
so-called ‘giacimenti culturali’ (cultural deposits), in
light of the legacy left by those pioneers experiences to
descendant initiatives and early applications in the public
archaeological sector. The aim is to revaluate various
effects of those projects on involved communities as, first
of all: the 1990s GIS and AIS outbreak and diffusion,
the domain language formalisation and the birth of last
generation of public information systems (fig.1).

3See at http://www.ariadne-infrastructure.eu/.
*See at http://www.dch-rp. eu/.

Historiography

Therefore, a foundamental step for this work is to trace
now — and to deepen in future — the origins of GIS and AIS
|

2020’s -@- e-infrastructures integrated AlS

2010’s -@- webAIS platforms new generation

2000’s -o-

GIS and AlS distinction processes

1990’s -@- CRM and early GIS projects

mid 1980’s -@- “giacimenti culturali” projects

FIGURE 1: TIME-LINE OF GIS AND AIS EVOLUTION PATH IN ITALIAN
PUBLIC ARCHAEOLOGY (SOURCE: SITAR PROJECT).

applications in public italian archaeology, experimenting
a philological approach: dealing with various projects,
experiences and feasibility studies, each one quite as
a ‘textus’, the relationships between epistemological/
methodological evolution of Public Archaeology and
specific coeval technology scenarios, may be analyzed
and mapped to point out the most relevant elements
of knowledge. In this direction, our work will attempt
to an early discriminating evaluation of failures and
successes, sharing and diversifications of approaches
and methods, natural aggregations between institutions,
expertises specialization processes, and so on, all of
them as perceived through literature analysis and, above
all, by a direct observation of the Public Archaeology
current scenario. In our actual perspective, the mentioned
cultural and technological elements to be analyzed, may be
primarily observed across some paradigmatic case study
such as national cultural Information Systems, regional or
local AIS and also SDI, like those ones developed in many
cities and regions of Europe, in last years. Nevertheless,
other GIS and AIS projects, even if less complex, could be
considered as precious contributes to our early reflections.’

For the purposes of this paper, we look at CRM, GIS and
AIS applications - already well known subjects of thematic
literature, specifically observed in specific surveies and
analysis since the 1990s (Moscati, 1998; Djindjian, 1998;
Scianna and Villa, 2011) - as three items integrating each
other (figg.2, 3) and, in some cases, as consecutive stages
of GIS approach evolution in Public Archaeology domain
(Harris and Lock, 1995).% So, with the acronim AIS we

SIn view of deeper analysis of scientific and technical literature, all
resources and papers consulted in this phase have been primarily selected
among those ones directly available from following on-line journals
and repositories: Archeologia e Calcolatori, CAA Proceedings web site,
Journal of Computing in Cultural Heritage, ResearchGate, Academia.
edu, Fasti on-line. The queries for resources selections have been
based on some basic keywords as ‘GIS’, ‘AIS’, ‘Archaeological GIS’,
‘GIS+Archeologia’, ‘SIT’ (in italian: ‘Sistema Informativo Territoriale’),
‘IDT’ (in italian: ‘Infrastruttura Dati Territoriali’), ‘SDI’, ‘Spatial
Archaeology’, ‘Spatial Analysis’, ‘Digital Libraries’, ‘Open Data’,
‘Public Archaeology’.

¢ With respect to the evolution of these information system declensions,
the statistics on use of such terms as ‘GIS’ and ‘CRM’ supplied by
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FIGURE 3: AN EXAMPLE OF INFORMATION COMPARISON BETWEEN CRM AND AlS: MULTI-REPRESENTATION OF COLOSSEUM SPATIALIZED AND
DESCRIPTIVE DATA IN SITAR WEBAIS PLATFORM (SOURCE: SITAR PROJECT).

will generally refer both to so-called archaeological GIS
applications and more complex public archaeological
information systems. In particular, among various
definitions of AIS, as avalaible in literature, we look at
those ones explicited in Gillings and Goodrick (1996),
Arroyo-Bishop (1998) as ‘the use of the GIS structure
to base the Archaeological Information System (AIS)’,
Djindjian (1998, 2012), Cavulli and Grimaldi (2005) and
also to the reflections formulated by Carver (2005).

In such retrospective, it seems to be fundamental the
adoption of a mapping approach among: theoretical
paradigma; logical, phisical and semantical objects;

the online journal Archeologia e Calcolatori, appear very interesting
to suggest the underpinning trends. See at http:/soi.cnr.it/archcalc/
overview_classification.htm.

Historiography

technical tools and systems; digital infrastructures;’ and
so on. Indeed, our first aim is to describe an early basic
ontology of the ‘historical AIS landscape’ and analyse
its current multiple representations in form of various
digital platforms dedicated to Public Archaeology, with
a particular attention for recent spreading and evolution
of public AIS web platforms. In other words, it will be
attempted to implement a metaphorical ‘GIS of AIS’ by
means of which to map and query some primary ‘knowledge
layers’ related to ideas, concepts, know-how, approaches,
methods, ontologies, technologies, persons, etc., involved
in this specific kind of technological applications.

7 For this specific topic, the outcomes of the survey ‘Research
Infrastructures for Cultural Heritage in Italy - 2014’ carried out jointly by
MiBACT and Consortium GARR, will appear very relevant. See at http://
www.garr.it/a/comunicazione/notizie-dal-garr/news/743/.
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3. ‘What, where, when’ isn’t ever visually equal to ‘who,
why, how’

The literary metaphor offered by José Saramago through his
tale ‘O Conto da Ilha Desconhescida’ seems to be a nice
figurative pass key to introduce our early rereading of GIS
and AIS history in Public Archaeology, and also to approach
to the definition of a basic ontology for these applications.
In the mentioned tale, a no-named main character — who,
metaphorically, could be also an archaeologist — asks
to a ‘king’ — which may be seen as a personification of
any epistemological value and issue — of an elsewhere
‘kingdom’ — for our perspective, the archaeological domain
— for a ‘boat’ — it may be seen as an expert system based
on methods, processes and tools — to reach an ‘unknown
island’ — that could represent finalities of the research itself,
as they are not ever completely claryfied or defined from the
beginning. That island seems not to be reported on kingdom
official maps and therefore not to exist, as the vexed king
answers to the protagonist. Indeed, that is really the unique
reason for which it is ‘unknown’, as the protagonist replies
to the king; but, at the same time, according to him that
element doesn’t appear enough to declare the unknown
island not existing. Seeing this scene, others people begin
to shout to the king ‘Give him the boat!” and so finally the
man achieves his purpose and can begin preparations for
sailing away from the kingdom harbour, neither having a
crew on board nor being himself both a sailor and an expert
captain. Then, the tale switches to a dreamlike dimension
that makes the protagonist understand the ‘real” unknown
island he was looking for, it is effectively the boat itself.
Suddenly, in the dream, the little ship begins to change itself
in a sailing flourishing garden.

For our analysis context, that pleasant literary metaphor
seems to offer two main suggestion elements. The first one
is the focus oriented just so on the rediscovery of richness
and potentiality of the ‘medium’ itself, once the researcher
has gone on board, obviously. Indeed, that seems to be
happened also in the case of AIS platforms, if we consider
the path of their breakthrough and widespread success in
archaeological domain. Looking from this metaphorical
perspective, therefore, the AIS diffusion could be better
understood also beyond pervasive availability of software
and hardware, and ICT, 2D/3D web mapping and other
abilitating technologies.

At the same time, the metaphor suggests another
fundamental issue related to ambiguity of the concept
of ‘official map’, today more than in the past: it is clear,
indeed, that the same ‘institutional map’ couldn’t ever
represent enough informations for all users, their own
‘mind road-maps’ and imaginations; nevertheless, as
a ‘public datum’ the official mapbases should be ever
considered as a topic starting point to discover — or better,
re-discover — all unmapped items and create different
visual representations of new data, theories, scientific
discoveries and ‘consciousness layers’, we can say; in
other words, to materialize all new personalized and
shareable ‘unknown islands’.

Historiography

With regard to both these reading levels and questions
underpinning to title of this paragraph, it may pointed out,
on one hand, the importance to revaluate roles of advanced
information systems in Public Archaeology evolution
path, in processes of circular knowledge creation and in
continuos innovation of historical disciplines; on the other
hand, new declensions of AIS platforms have to address the
current gaps between needs of an ‘official representation’,
in geographical terms, of Public Archaeology and
characteristics of ‘personalized maps’ being produced by
different users.

Particularly, the latter question refers specifically to real
correspondance levels between typical visual/cartographic
systems and semantic/interpretative tools/system for
mapping and analysing activities, especially needed in
social sciences and humanities. Indeed, while the first
ones are essentially based on typical graphic combination
of three primary topics as ‘what’, ‘where’, ‘when’ and
conventional data representations, the latter instruments
are more extended across interpretative concepts as
who’ (persons/societies), ‘why’ (functions/cultures),
‘how’ (technologies/processes), moreover across all
different epochs (fig.4). This is an epistemological issue,
furthermore, that has been already noticed and discussed
by many authors (Castelford, 1992; Arroyo-Bishop and
Lantada Zarzosa, 1995; Barcel6 and Pallarés, 1996; Gardin,
2002; Conolly and Lake, 2006, pp.8-10; Constantinidis,
2007; De Runz et al., 2011; Kondo ef al., 2011; Desjardin,
Nocent and De Runz, 2012; Djindjian, 2012) and has been
stressed also in the political geographical domain by means
of some interesting theoretical assertions (Forest, 2004).

3

4. Searching backward for roots through a basic ontology
of AIS subdomain

Starting our first overview on AIS applications from these
premises, the metaphor kept from Saramago’s tale may
give us a simple but useful suggestion to approach and
describe a basic ontology through which analyse AIS case
studies and trace our early theoretical reflections. In order
to point out the more interesting key defining features and
knowledge elements of that ‘landscape’, the following
aspects have to be considerd for describing a primary
analytical matrix:

— the specific archaeological domain, obviously, con-
taining and identifing theoretical and methodologi-
cal needs and approaches, processes and procedures,
scientific finalities, values and issues, tangible and
intangible archaeological heritage items and all their
translations into digital objects; this domain appears as
the ‘kingdom’ in the mentioned literary metaphor, rep-
resenting the ‘territorial context’ for our retrospective
and so the ‘spatial extension’ of our attempted ‘GIS of
AIS’;

— the human actors, involved and interacting in AIS ap-
plications in both institutional/collective and individu-
al forms, with their own ‘mind road-maps’ and specific
needs to be expressed and satisfied within new partic-
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ipatory knowledge processes (as for protagonist and
people of the tale);

— the epistemological values and open issues, as factors
impeding or stimulating and allowing new research,
achievements and awareness (as the king makes, be-
fore denying unknown island existence, then conced-
ing the boat);

— the abilitating technologies and methodologies, as me-
dia allowing to us to reach new scientific and cultur-
al outcomes, and becoming themselves new research
subjects (as it happens metaphorically to the boat in the
tale);

— the seeked object, as data, informations and more
generally knowledge, ‘waiting’ for being achieved,
analyzed, organised, shared and re-thought through
scientific and cognitive processes, towards new
augmented and participatory knowledge (as the
unknown island, not ever officially mapped, but
anyway existing and reachable).

As said above, the definition of that simplified ontology
appears as a mandatory activity to approach and steer our
preparatory work to better describe and analyse all the
different conceptual instances and characteristic of AIS
subdomain.

Historiography

5. Towards a GlS-oriented collation of public AIS
platforms

In our perspective, it may be attempted a GIS-based
collation of primary case studies to be analyzed among
public italian AIS projects. So, being also inspired by the
initiative for the creation of an ‘Observatoire des pratiques
géomatiques dans les organisations de 1’Archéologie’ in
France (Costa, 2012), the first step in implementation
path of our expected ‘GIS of AIS’ is represented by an
usual census survey, newly started and still in progress
at this moment. In this direction, the real effort should
be to go beyond the typical data-entry of identifying
informations, both spatial and descriptive, and towards
a deeper understanding of cultural elements represented
by each project and experience. So, for purposes of this
paper it seems more useful to express some theoretical
considerations rather then to examine in technical details
our collation work just started, that would be detailed in
next publication places.

As in a usual GIS application, first of all it is necessary to
set the extension of the context in which to map, analyze
and aggregate all interesting ‘datasets’ corresponding
to each project, experience or feasibility study, both
fallen and still alive. In this sense, the ‘territory’ to be
analyzed is effectively the Public Archaeology scenario,
notoriously studded with different institutional mission
profiles, professional figures, methods and above all with
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heterogeneous visions. Already noticed by Wilcock in
1973 as a “bridge subject’ between the two cultures of arts
and sciences’, Public Archaeology is now characterized by
many different and shared instances of improvement and
exploitation of its social finalities and values, particularly
aimed to align archaeological discipline and professional
sector with the digital society rapid evolution, fluidity and
strategic challenges.

Moreover, new trends and applications are bringing the
whole sector to a stronger comparison with knowledge
society trends, towards new declensions of archaeological
discipline, such as the ‘open archaeology’ (Serlorenzi,
2013; Costa et al., in press). These most innovative items
are, e.g., 3D GIS (Harris and Lock, 1995; Scianna and
Villa, 2011) and 4D GIS (Castelford, 1991; Constantinidis,
2007; Johnson, 2008), preventive archaeology researches,
‘archaeological potentialities’ analysis and mapping
(Cavazza, 2014), interdisciplinary integration e innovation
(Campana and Forte, 2006), shared re-thinking of
approaches, methods and procedures (Niccolucci, 2014),
and also many valuable inputs and opportunities coming
from socializing web platforms and tools. Furthermore,
in the last decade the role played in the GIS applications
field by ‘industrial’ actors in managing and supplying
georeferenced, personalized and socialized knowledge
contents, has pulled also archaeological communities
towards new processes and ways of data production,
sharing and dissemination, often speeding up digital
growth of institutions and involved persons - especially in
terms of competences and outcomes - and engaging of new
audiences.

Within this reference framework, the effort of ‘collecting-
for-rethinking” public AIS applications assumes a greater
relevance also in order to deal with some historical
distinctions between various declensions of specialized
informative systems. For example, some residual
methodological differences between CRM projects and
more specialized GIS and AIS applications, require for a
necessary integration on behalf of wider and more flexible
platforms really capable to address new common needs
of knowledge management, along with cultural and social
values enhancement, for many institutional, academic and
research actors and other stakeholders (Moscati, 2009;
Aubry and Ferjani, 2012; Costa, 2012; Djindjian, 2012;
Hofmann and Mani, 2012; Jensen, 2012, p. 212). Therefore,
in this scenario the themes of organization and multi-
representation of fluid and collaborative knowledge appear
as two real priorities to be strongly developped indeed by
means of a new generation of advanced information web
platforms that may be derived from the full integration of
GIS, AIS and SDI with Digital Libraries and Open Access
repositories, as new forms of so-called ‘Geo-Digital
Libraries’ (Pozzo and Virgili, 2013; Pozzo, in press).

In the case of italian archaeology, public AIS projects
appear to be still characterized by the legacy grown around
experiences promoted by MiBACT in mid 1980s’ and early
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1990s’, that have drawn the first operative framework in
which traditional archaeological processes have gradually

met and used potentialities of computer science.® In
that same period, involved human actors have began
to acquire new technological competences and public
instances of Cultural Heritage management have been
coupled gradually with professional/technical skills and
competences of researchers, academic experts and private
companies, giving birth to an important bi-directional
comparison, even if not always complete and balanced.
Anyway, those projects gave great impulse to circulation
and adoption of multiple forms of data organization,
knowledge representation and digital contents publication,
particularly thanks to early descendant solutions based on
web applications and GIS approaches and developed in
various technological versions, firstly such as commercial
desktop ones and more recently as free/open source and
software-as-web-service platforms (Cantone, 2013;
Serlorenzi, 2013).

With regard to this evolution framework, it may be
generally observed that different MiBACT projects have
maintained their own development paths across last
decades and they are not still properly unified neither in
a true ecosystem of web informative platforms, nor in a
full integrated ‘cultural meta-system’. This situation may
be due to different development perspectives related to
various involved scholarships, workgroups and especially
to a certain fragmentation of methods, resources, systems
and tools, that often have affected the final compliance of
these systems with each project premises, real needs and
instances of different users. In this sense, the fundamental
role of post-implementation reviews (Clubb and Lang,
1996b; Arroyo-Bishop, 1999) has not been widely applied
in these projects development stories, and consequently
final users have not been ever well involved in fundamental
assessment processes.

In our opinion, two fundamental reasons for projects
success or failure cases seem to be recognized: the first
one can be referred to same internal relationships between
specific executive workgroups; the second one may be
located at the level of crucial interactions between these
actors and real final users of each on system. Furthermore,
this fragmentation phenomenon seems to have also limited
the attention paid to dialogue and relationships between
various institutional, research and academic levels, two
elements seen as allowing or impeding factors for a
successful implementation of public information systems,
as observed and stressed in recent outlines of two MiBACT
Committees on National AIS development (Serlorenzi and
Jovine, 2013), as well as in other european contexts during
last decades (Clubb and Lang, 1996a; Arroyo-Bishop,
1998; Costa, 2012, p. 265).

8 A syntetic visual summary of that pioneering period has been traced by
Biallo (2009), very useful to describe at a glance the main relationships
between those early MiBACT experiences and primary descendant
public AIS projects.
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Starting from these common premises and, less or more,
parallel paths, the italian scenario has been enriched with
many new methodological approaches and innovations
that have been achieved and specialized within some
AIS projects carried out in last years. Some of them have
been extended up to a regional or wider scale (Hiebel and
Hanke, 2008; Miele, 2011; Cavazza, 2014), while others
have been limited to specific case studies of historical
urban centres, or again just to single archaeological sites
(Lazzeri, 2011; Keay and Earl, 2013). So each project
results more or less focused on a specific topic, for example
the so-called ‘archaeological risk’ or the ‘archaeological
potentialities’ analysis and mapping (Cavazza, 2014), or
advanced data management. Particularly, with respect
to AIS platforms dedicated to historical urban centres,
there are some interesting examples to be mentioned
for addressing crucial themes of updating, sharing and
dissemination of data and knowledge, since the beginning
of their development. These are distinctively the ‘SITAVR

Project’, the first digital archacological cadastre for the
urban center of Verona (fig.5), derived from SITAR data
model and operational paradigma (Basso et al., in press);
the “MAPPA Project’, a stimulating institutional/academic
experience focused on management, web-sharing and
dissemination of archaeological dataset, ‘archacological
potential’ analysis and scientific knowledge about the
ancient centre of Pisa; and, again, the ‘SIURBE Project’
focused on integrated geo-archacological knowledge of
the historical center of Benevento, vehiculated through an
AIS web platform (Santoriello, Rossi and Rossi, in prep.).

Obviously, as said in the premises, many other italian
relevant projects actually stud the national AIS

constellation and all of them will contribute to our analysis
and identification of cultural values and open issues related
to the evolution of public archaeological knowledge
platforms.
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FIGURE 6: A DETAIL OF THE FORMA URBIS ROMAE BY RODOLFO LANCIANI: THE ARCHAEOLOGICAL AREA AROUND THE COLOSSEUM
(SOURCE: R. LANCIANI, FORMA URBIS ROMAE, TABLE 29).
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6. The case study of Rome

For our anlysis purposes, the case study of Rome appears as
a ‘bridge’ between the past of archeological mapping tools
and the future of archeological knowledge management
systems. Indeed, it represents a paradigmatic case study in
light of its mosaic of different AIS applications developed
in last decades by various institutional, research and
academic actors. Undoubtedly for its own ancient history,
wide archaeological heritage well distributed in every part
of the metropolitan territory and real complexity of its rapid
urban, social and economical transformations, Rome has
been the privileged subject of many archaeological mapping
projects, since by those ones started and implemented by
Rodolfo Lanciani between 1893 and 1901, by means of his
famous ‘Forma Urbis Romae’ (Lanciani, 1981) (fig.6).

Following that precious ‘archetypal map’, some later
updating activities have been promoted by University of
Rome, until mid 1980s, and others have been undertaken by
ex-Ministry for Education - Superintendence for Antiquities
of Rome (then become the Special Superintendence
for Colosseum, National Archaeological Museum and
Archaelogical Heritage of Rome). Complessively, those
activities have been extended from 1947 to 2005, through
different, not ever continuous initiatives of archaeological
mapping based on bibliographic notices and archive data,
as available in different periods. Moreover, since 1995
this ‘maps mosaic’ has been enriched also by preparatory
works of a Commission in charge of the updating of
Lanciani’s ‘Forma Urbis Romae’, promoted by the Council
of Rome and its own Sovraintendenza Comunale office, in
cooperation with the University of Rome ‘Sapienza’.

On one hand, some results of these shared activities of
data collecting, updating and checking, along with some
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early proofs of databases integration, flowed into the
wider municipal informative system and linked with
other cultural data on museums, art galleries, heritage
items and territorial sites; on the other hand, many data
acquisitions have been recently revised and collected
into the ‘Atlante Storico di Roma Antica’ (Carandini,
2012). Moreover, for modern historical periods some
very valuable data banks have been implemented and also
supplied of GIS components and web applications, such as
the ‘Imago II Project’ promoted by the Archivio di Stato
di Roma, Council of Rome - Sovraintendenza Comunale
office, University of Rome ‘Torvergata’ (Micalizzi et al.,
2011; http://www.cflr.beniculturali.it/), and those ones
realized by CROMA, the Center for historical economic
urban studies of University of Rome ‘Torvergata’. In
particular, those projects have dealed with digitization
and georeferencing of some topic historical cartographic
resources such as the ‘Carta di Roma’ edited by G.B.
Nolli (1748), the so-called Pio-Gregoriano cadastral maps
ensemble, drawn during last decades of the roman Papato
authority (Lelo and Travaglini, 2013), and all the other
maps series derived from it (fig.7).

All together, these older maps and more recent
archaeological mapping projects represent the scenario in
which different cultural institutions have promoted their
own latest initiatives, too often without a unified vision
on epistemological issues and real needs of different
communities of users, underpinning to archacological
knowledge mapping and managing. Unfortunately, this
situation has brought to a clear lack of shared purposes
and methodological/technological solutions, instead of
promoting a single public point-of-access to archaeological
field informations, resources libraries and data banks.
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FIGURE 7: A SCREENSHOT FROM ‘IMAGO PROJECT’ WEB SITE: THE CADASTRAL MAP OF COLOSSEUM AREA, DERIVED FROM ‘P10-
GREGORIANO’ CADASTRE OF XIX CENTURY (SOURCE: IMAGO PROJECT, HTTP://WWW.CFLR.BENICULTURALL.IT/).
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Since 2007, this scenario has been further enriched thanks
to development and maintenance of the first digital
archaeological cadastre for the metropolitan territory of
Rome, undertaken through SITAR Project and specifically
its AIS web platform. This effort has been motivated
also by SSCol accountabilities and competences in terms
of a rapid re-organization, fluid managing and correct
multi-representation of Rome complex archacological
knowledge, that is being translated from field and archive
data/documents into more accessible and useful metadata
and digital objects, on behalf of many different SITAR
users and through specific web collaborative instruments.
In this direction, SITAR platform aims to offer an effective
decision-support-system for territorial and urban planning
and sustainable development processes, whenever it is
necessary to cooperate between SSBAR and other public
administrations and local government bodies for new
action plans delivery.

6. Looking onwards for a common ‘AlS road-map’

In light of all these premises and theoretical reflections,
also in view of next phases of our retrospective work, it
seems possible to highlight some early open conclusions.
First of all, it may be pointed out the importance of more
clear and shared purposes in development processes of
ongoing public AIS platforms, as well as in creating the
new ones. Among the other key features, following seem
to be firstly put in evidence:

- it should be constantly guaranteed full access and shar-
ing of methodological approaches to all the interested
researchers and final user, in order to improve a virtu-
ous circuit of participatory procedural and technologi-
cal enhancements;

- all the promoting institutions should support concrete
availability of archaeological data and knowledge
through different suitable digital interfaces;

- these user interfaces should be better tailored on spe-
cific users requirements and with full respect of preser-
vation of data and knowledge themselves;

- the knowledge platforms should have to be easily
accesible for, explained and delivered to everybody,
including obviously non-specialist publics, especially
through well personalized accesses.

In conclusion, the new frontier of public AIS development
seems to be an advanced and e-infrastructures-based
‘cultural meta-system’ that should be seen as a constellation
of renewed AIS, potentially named PArKS as an acronym
for ‘Public Archacology Knowledge System’. For the
evolution of such a digital cultural infrastructures will
be necessary a clearer and shared awareness of common
epistemological, methodological, cultural roots and social
roles, even if in full respect of specific purposes of each
experience and above all on behalf of Public Archaeology
domain.

In this perspective, new and ongoing AIS development
projects should have to take into account the current
complex scenario, in order to be more deeply inspired by
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new Public Archaeology instances and compliant with
critical societal challenges.
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