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Abstract

The project “‘Ancient Lucania: archaeology and national heritage’ aims at investigating the process of Lucanian ethnogenesis using,
beside texts, an archaeological approach. In order to achieve this project, we are compiling both a ‘Gazetteer of archaeological sites
of ancient Lucania’ and an ‘Inventory of Lucanian antiquities’. To manage and organize our data, we needed to develop a relational
database providing a simple and efficient end-user experience, as well as an online collaborative work platform meeting the needs of
several contemporary accesses. These requirements had to be associated with a low-cost development process demanding no specific
programming skills and sustainable ensuing maintenance costs. Accordingly, we opted for a proprietary database management system.
FileMaker products swiftly appeared as both practical and sustainable solutions. This paper presents the technical choices made to
conceive a relational database, to implement its structure in FileMaker and to add mapping tools in the resulting Ancient Lucania

Database.

Keywords: Relational database, proprietary DBMS, FileMaker, mapping tools, ancient Lucani

In the last decade, the Chair of Greek archaeology of
the University Paris 1 Panthéon-Sorbonne has acquired
a growing expertise in developing web-related GIS and
databases in fieldwork archaeology. More specifically,
within the context of the international Itanos survey
project, we developed an online database aimed at solving
the typical problems of a collaborative work involving
many archaeologists scattered around the world (Costa
et al. 2008, Duplouy et al. 2009). Benefiting from this
experience, our research team is now involved in a new
project related to ‘Ancient Lucania: archaeology and
national heritage’, which is funded by the City of Paris
through the 2012-2015 Emergence(s) scheme. For more
than four decades, archaeologists of Paris 1 have been
involved in various Lucanian archaeological fieldworks,
exploring most of the Lucanian territory and a diversity of
historical, archaeological and landscape situations.

1. Lucania and Lucanians: an archaeological perspective

Lucania is a region of South Italy, which covers modern
southern Campania, the most part of Basilicata and
northern Calabria (Fig. 1). It is the home of various pre-
Roman civilizations known through ancient authors. In the
archaic period (late eighth to early fifth century BC), the
region was inhabited by various indigenous tribes known as
Oenotrians, Chones or Serdaioi, whereas Greek colonists
founded several cities in the coastal plains (Poseidonia,
Eleia, Laos, Sybaris, Siris and Metapontum). Towards
the mid-fifth century BC, the region seems to have been
progressively occupied by newcomers. According to
ancient authors, Lucanians, an Oscan-speaking people
related to the Samnites, entered the area from the North.
Despite the fierce opposition of the principal Greek cities,
the Lucanians soon occupied the whole region and ruled
over it. However, they subsequently suffered by choosing
the losing side in the various wars on the peninsula in
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which Rome took part, being brutally punished by the
Romans and eventually reduced to subjection.

The transition between the archaic indigenous and the
Lucanian phases of southern Italy has been explained in
two very different ways. On the one hand, ancient authors

FIGURE 1: MAP OF ANCIENT LUCANIA (© LUCANIE ANTIQUE,
UNIVERSITE PARIS 1 PANTHEON-SORBONNE).



A. DupLouY, V. CAPOZZOLI, A. ZAMBON / AN INVENTORY OF LUCANIAN HERITAGE

and various modern historians subscribed to the idea of a
migration of Samnite tribes coming from the North and
expanding into Lucania. On the other hand, however,
many archaeologists favour the idea of an internal
evolution, named ‘Lucanian ethnogenesis’, and imagine
the maturation of a Lucanian identity within the local
populations of archaic Lucania (e.g. Pontrandolfo 1982).
The literary model of Samnite expansionism is actually
never completely dismissed and is regularly reintroduced,
consciously or not, in archaeological interpretation, which
has often proven to be unable to leave the choice between
Samnite expansionism and indigenous internal evolution.

Beyond ancient texts, which insist on feuds between
Greeks and Lucanians, material culture remains the
most significant documentation available on pre-Roman
Lucania and offers the best prospect of gaining an
understanding of the full complexity of local situations
in its chronological depth, without reducing it to ethnicity
matter. Instead of opposing Greeks and indigenous
populations in the historical pattern of southern Italy, all
these people must actually be considered in the wider
network of Mediterranean history (Horden & Purcell
2000, Morris 2005). As recent literature tends to show,
patterns of evolution during the whole pre-Roman period
are related to multiple transformations in the material
culture that are not necessarily ethnically bounded, but are
also typical of a global Mediterranean evolution in which
Lucania, as a region located at the crossroads of multiple
cultural influences, took part.

Labelling cultures is not an end in itself. But characterising
them is a necessity. To be specific, archaic indigenous
material cultures and Lucanian as well are actually made
of specific sets of attributes, but also marked by significant
internal variations (see Morgan 1999). In order to assess
the process of ‘Lucanian ethnogenesis’ during the fifth and
fourth century BC within the wider spectre of Mediterranean
context while taking into account the diversity of local
patterns and the various substrata of archaic Lucania, it
could be worth using a polythetic model. As formalized
by David Clarke (1968: 668), the polythetic model offers
an interesting tool to explain archaeological diversity by
allowing variations in the definition of a specific culture.
The point is not to define a set of distinctive attributes
that would be ethnically relevant, but rather to explain the
variability of that material culture.

2. Ancient Lucania: archaeology and national heritage

This is not the place to present or discuss all these historical
questions, and we shall focus on the instruments built in
order to conduct the research. We decided to gather all pieces
of archaeological evidence and to undertake the collation of
a ‘Gazetteer of archaeological sites of pre-Roman Lucania’.
There is plenty of archaeological data available on ancient
Lucania. The first major discoveries date back to eighteenth-
century antiquarians, but the creation of the Soprintendenza
della Basilicata in 1964 and its establishment in Potenza
marked the beginning of systematic archaeological
researches. Archaeological activity was intense in Basilicata

Archaeological Information Systems

in the last decades, with plentiful operations of rescue and
preventive archaeology beside planned fieldworks. Half a
century of activity has also produced a profusion of reports,
which are unfortunately dispersed in local periodicals,
museum catalogues and regional conference proceedings
that are not always easily available outside of Italy. One
of the aims of the project is to gather in a comprehensive
database all pieces of information related to archaeological
sites and material excavated in the territory covered by
pre-Roman Lucania. The objective is both to provide a
convenient access to scattered information, but also to take
a critical stance, particularly on earlier researches, that takes
into account recent discoveries and interpretative models.
By the end of the project, the Ancient Lucania Database will
eventually contain a large humber of evidences, making it
easily available for analytical purposes and archaeological
synthesis.

Another aspect of the research programme is linked
to the Lucanian heritage in Paris. Lucanian heritage is
intended here as consisting of both Lucanian objects, that
is objects made in Lucania or issued from a Lucanian
workshop whatever the place of their discovery, and
objects discovered in Lucania whatever their actual fabric.
Although rather heterogeneous, the category of Lucanian
heritage offers the possibility to study both Lucanian
products (including their possible diffusion outside
Lucania) and Lucanian archaeological contexts (including
imported ware). Since the City of Paris funds the project,
the notion of Lucanian heritage has initially been restricted
to the Parisian component of this worldwide heritage.
During the eighteenth and nineteenth century, as part of
their Grand tour, numerous young foreigners reached the
city of Naples, and some dared to venture further South to
Calabria and Basilicata, which were less easily accessible
(Settembrino & Strazza 2004). A handful of Frenchmen
are among the adventurous who pushed their journey to
the remote territories of Lucania. Testimonies collected
by these travellers (diaries, books, drawings) recount their
explorations and discoveries, and highlight the importance
of French antiquarian tradition on Lucania. Many objects
found during their excavations or acquired by these men
have been brought back to France and now adorn the
Parisian museums, such as the architectural terra-cottas
excavated in Metaponto by the Duc de Luynes in 1828
and donated to the Cabinet des médailles in 1862 (fig. 2).
Others were subsequently acquired on the art market. We
will attempt to document the full history of these objects,
from their present location and as far as possible in the
history of collections back to their place of discovery. In
association with curators, we are therefore collating an
‘Inventory of Lucanian antiquities’, paying attention to the
way these pieces arrived in Parisian Museum.

3. Choosing a solution: FileMaker as a DBMS in the cloud

Providing a simple and efficient end-user experience is
an essential aspect of the project. The Ancient Lucania
Database should offer a user-friendly interface for
disseminating the results of the research programme, and
require no special skills in building complex search queries.

CAA 2014 Paris



F. GILIGNY, F. DJINDJIAN, L. COSTA, P. MIOSCATI, S. ROBERT (EDS.) / PROCEEDINGS OF CAA 2014 PARIS

FIGURE 2: ARCHITECTURAL TERRA-COTTA WITH LION-HEAD SPOUT
(PARIS, CABINET DES MEDAILLES, LUYNES 780) (© LUCANIE ANTIQUE,
UNIVERSITE PARIS 1 PANTHEON-SORBONNE).

It should also provide a collaborative work platform that
meets the needs of several contemporary accesses on
the same set of data, both in capturing, analysing and
searching the data. These requirements had to be associated
with a low-cost development process, demanding no
specific programming skills, and sustainable ensuing
maintenance costs as well. In 2006 indeed, the creation
of the already mentioned Itanos Survey Database (http://
prospection-itanos.efa.gr) with open-source technologies
— typically an Apache-MySQL-PHP system — required
specific development by a computer engineer, and its
maintenance over the years has proven to be costly and
discontinuous. Capitalizing on this previous experience, it
has been decided not to replicate this solution. Actually,
open source software is in no way free for archaeologists
who want to focus on the archaeological part of their job
without turning into computer programmers... even if they
are ‘geeks’.

Considering these prerequisites, we opted for a proprietary
database management system (DBMS), and FileMaker
products swiftly appeared as both practical and sustainable
solutions. Although an expensive alternative to open
source software from the sole perspective of the purchase
of the licences, this solution actually complies with all the
requirements of the project. Building the Ancient Lucania
Database with FileMaker offered the following advantages:
(a) simple structuring of our dataset with a minimum of
technical knowledge, (b) easy access by non-specialists,
and (c) instant sharing over the internet by multiple users.

a) FileMaker offers quite an easy, though powerful,
implementation of relational datasets. Since its
initial launch, FileMaker’s relational model has been
considerably enriched. Establishing relations throughout
the dataset has been built at the core of the managing
capacity of the software, allowing complex relations to be
created with a minimum of technical knowledge. Despite
some peculiarities of the FileMaker technology as a
DBMS in managing tables and relationships (see below),
FileMaker’s relational model offers multiple tables per file
and a graphical relationship editor that displays and allows
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manipulation of related tables in a manner that resembles
canonical entity-relationship modelling.

b) As a subsidiary of Apple Inc., FileMaker Inc. has
always been careful to associate his database engine
with a graphical user interface (GUI) compliant with the
expectations of non-specialist users. In developing the
Ancient Lucania Database we were very keen on offering
the same user-friendly experience to end-users, immediately
providing them all relevant information. That is to say that
user requirements and areas of interest were considered
right from the start in the design of the tool against an
archaeological background interest. There are indeed plenty
of queries that can be performed against the whole collected
set of data, but only some of them are really relevant to an
archaeological research on ancient Lucania. In other words,
visualization of relevant data has been prioritized against
the whole series of possible interactions with the dataset.
Instead of performing any kind of on-demand queries with
more or less complex search criteria, FileMaker offers these
oriented visualisation capabilities, turning end-users toward
specific areas of research by referring to previously created
relations in the relationship graph (RG). If FileMaker
doesn’t have the flexibility of SQL — even if plugins and
recent implementations in the latest versions of the software
have brought a full set of SQL capabilities —, it is actually
built on a different concept.

c) A database is useless if it cannot be accessed widely
and easily. The Ancient Lucania Database had to provide
a collaborative work platform that meets the needs of end-
users for capturing and searching data. Simultaneously
accessing the most up-to-date information could only be
achieved through a centrally hosted database on a server.
Cloud technologies therefore appeared as a necessity.
Accordingly, our choice to use FileMaker has also been
determined by the need to interact with other researchers
and databases through the FileMaker Server capabilities.
In this perspective we benefitted from the technological
infrastructure offered by the Huma-num \ery Large
Facility, which has been established to facilitate the digital
turn in humanities and social sciences among French
research operators. Huma-num provides the capabilities of
FileMaker Server at no cost for our team.

Considering their potentialities and knowing their
restrictions, FileMaker products nevertheless appeared as
practical and viable solutions to be used as a DBMS in the
cloud for the Ancient Lucania Database. We are fully aware
that entrusting our data to propriety database systems can be
risky, as it already happened that database companies went
under, leaving scholars with datasets difficult to access
on new computers that couldn’t run the older database
software. However, although the whole set of data and the
structure of the Ancient Lucania Database will be enclosed
in a proprietary file system, the formal organisation of a
FileMaker database can still be transferred, with various
adaptations, to open source solutions in the possible (but
still unlikely) event of a breakdown of FileMaker Inc. and
the discontinuity of its development.
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The Ancient Lucania Database was created using FileMaker
Pro 12, with a later upgrade to FileMaker Pro 13, which
allows a much broader set of solutions for the graphical user
interface and upgraded web publishing capabilities through
the WebDirect technology. It has been hosted on a Huma-
num FileMaker Server 12 since the summer 2013, and then
migrated to a FileMaker Server 13. Since FileMaker natively
manages multiple users with specific accounts and privilege
sets, data are automatically signed when captured or
modified. Beside registered users, a more general audience
of scholars interested in ancient Lucania can also fully access
the data as simple guests with no writing permissions. The
database can be accessed through a FileMaker client on a
desktop or laptop, through the FileMaker Go app on an iOS
device, or through a simple web browser on any computer
through our website (http://lucanie-antique.univ-paris1.fr).
FileMaker technologies indeed provide a type of quick, easy
and secure web publishing by creating the web form and
other codes needed to access the database as a website, with
no development skills required. The database accessed via
the web uses an interface that mirrors the one used in the
desktop app, and changes made through the web are updated
to the FileMaker Server-hosted database in real time.

All this allowed us to spare weeks of specific development
by a computer engineer. Even archaeologists with a
reasonable knowledge of FileMaker are able to modify
the structure of the data, the layout of the interface or the
way the DBMS works. This could never be achieved with
an externalised development process, except with time-
consuming backwards and forwards exchanges between
archaeologists and engineers.

4. Building the database: from data to end-users

The first task was to describe the collected data and
their processing requirements as an elementary entity-
relationship model (ER model) (Fig. 3). Considering the
ambitions of our programme towards archaeology and
cultural heritage, the conceptual data model has been
organized around three main objects: the archaeological sites
of Lucania, the Lucanian antiquities and the people related
either to the exploration of Lucania or to the collecting of
Lucanian antiquities (travellers, collectors, art dealers or
even famous curators). These entities are characterized by
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FIGURE 3: ER MODEL OF THE ANCIENT
LUCANIA DATABASE (© LUCANIE
ANTIQUE, UNIVERSITE PARIS 1
PANTHEON-SORBONNE).

specific attributes and documented by what we may call
references (hundreds of bibliographic records, unpublished
archive references, administrative boundaries, and images).
They are also linked with each other by relationships that
express the dependencies and requirements between them.
The relational database has been implemented moving from
this elementary conceptual model, which has been kept pro
memoria as a gateway to the Ancient Lucania Database.

4.1. Defining and naming the tables

Each entity of the conceptual ER model is represented
as a table, with data fields being the attributes. The key
principle in building a relational database is that one-to-
one relations are included as fields in the current table, one-
to-many relations need a related table with match (or key)
fields, and many-to-many relations require an intermediary
table between two related tables. To be specific, to one
archaeological site correspond several objects, but every
object is linked to only one site. For instance, among the
numerous antiquities discovered in the Achaean colony of
Metaponto, the proto-classical architectural terra-cottas
kept at the Cabinet des médailles in Paris were excavated
in the urban sanctuary (the so-called temple of Apollo
Lyceum, actually the temple of Hera) and brought to France
by the Duc de Luynes. In that case, the relation between
a single site and the objects found there is a one-to-many.
Conversely, different persons (travellers, curators, art-
dealers, etc.) can be related to the same sites. For example,
Aubin-Louis Millin, traveling in southern Italy between
1811 and 1813, explored various sites in Campania,
Calabria, Basilicata, Apulia and elsewhere (D’Achille et
al. 2012a and 2012b), but these sites where also visited
by other travellers. In that case, the relations are many-to-
many relationships, and intermediary tables are necessary
to establish the links between sites and people.

Although there are only three main objects on which the
Ancient Lucania research project focuses, 23 tables were
actually necessary to implement the conceptual ER model
and organize every piece of information and their relations

(Fig. 4).

Despite the lack of specific requirements and the general
flexibility of FileMaker coding, adopting a consistent
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FIGURE 4: LIST AND DEFINITION OF THE REQUIRED TABLES OF THE ANCIENT

LUCANIA DATABASE.

naming convention is especially important when working
in a team environment. All main tables are thus named
with an uppercase three-letter acronym (TLA), followed
by underscore and the full descriptive name. Intermediary
tables (establishing a relation between two main tables)
are named using the first letter of both main-table TLAs
joined by an intermediary X indicating the relationship.

4.2. Organizing the relationship graph

Elaborating the relationship graph (RG) is the focal
point of a relational database development. Considering
various peculiarities of the software as a DBMS,
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implementing the conceptual ER model of
the Ancient Lucania dataset into a FileMaker
RG actually implied various adaptations. Of
course, FileMaker allows the creation of a
relationship between any two tables in the
RG, but the relationship must never create a
cycle, or closed loop between tables, which is
actually the way our ER model was conceived
in order to link archaeological sites, objects,
and people between them. Because FileMaker
does not allow creating cycles within the
RG, any attempt to create a cycle requires
generating duplicate but uniquely-named table
occurrences (TOs). Indeed, the ‘entities’ on
the graph are not tables, but TOs, i.e. instances
of each table. Since FileMaker only allows a
single relationship between any two TOs, what
may seem like duplications of tables on the RG
actually ensures that there can be no ambiguity
when referring to a TO from the context
of another TO. Many developers therefore
subscribe to the ‘Anchor & Buoys’ model in organizing
the RG.

The “Anchor & Buoys’ model is based on relationships
organized into horizontal groups not touching each other
within the RG: the so-called Table Occurrences Groups
(TOGs). Each TOG consists of one “anchor’ at the left, serviced
with related data via any number of threads of ‘buoys’ strung
off rightward. In the Ancient Lucania Database there are three
main TOGs, beginning with the TO of the three main tables
(SIT, OBJ, and PER), plus several general reference TOGs
beginning with the TO of the various reference tables (ARC,

FIGURE 5: ANCHOR & BUOYS RELATIONSHIP GRAPH OF THE ANCIENT
LUCANIA DATABASE
(© LUCANIE ANTIQUE, UNIVERSITE PARIS 1 PANTHEON-SORBONNE).
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BIB, IMA, COM, PRO, REG, MUS, VOY). The RG (fig.
5) has been graphically designed in order to vertically align the
different “‘anchors’ as well as the ‘buoys’ (including intermediary
and related tables).

Of course, the *‘Anchor & Buoys’ model is not without various
restraints. Such a hierarchical model lends itself indeed to
the requirement of only one path between any two TOs. It
means that the ensuing RG does not support bi-directional
relations inherently, so that expressing right-to-left data
requires creating another TOG with another ‘anchor’ as
initial point. The necessity to create the same relationship in
different TOGs to replicate the same functionality in different
contexts nevertheless ensures every relationship is created
from the context of each specific TO. To some degree, the
‘Anchor & Buoys’ model was developed for the FileMaker
developers’ convenience, in order to ease the randomness and
difficulties of finding one’s way around and of knowing one’s
context. Being formally codified, such a method therefore
also ensures that all archaeologists ever implied in (future)
developments of the Ancient Lucania Database will find their
way out, even if the RG cannot be automatically replicated
in an open source DBMS. Whereas the conceptual ER model
is the main structuring expression of all dependencies and
requirements between the various entities of the database,
the RG is actually nothing more than a visual tool helping
the developer to execute the relationships that are needed to
express the required links between the various parts of the
dataset and that are offered to end-users queries.

4.3. Designing layouts and end-user interface

According to the ‘Anchor & Buoys’ model, layouts may
only be based on the ‘anchor’ (leftmost) TO. The ‘buoy’
TOs exist solely to feed data to any layouts based on the

‘anchor’. Although there are as many layouts as TOGs,
allowing a full and detailed access to the whole dataset, the
database however favours a direct access, both in capturing
and searching mode, to the three main objects of the research.
These main layouts allow to visualize at a glance the whole
relevant data, even if stored in related tables. Moreover,
the main layouts have been elaborated in order to always
reproduce the same graphical and conceptual pattern.

The Sites layout is here presented as an example (Fig. 6).
If the SITES table contains the main attributes about the
archaeological sites of ancient Lucania, related data (such
as the references, or attendant antiquities and people) are
stored in other tables. The Sites layout nevertheless provides
access to the whole information in a unique page, organized
in distinct areas and tabs. The upper strip of the layout
provides the name, place and geographical information for
the correct identification and positioning of the site. On the
left side of the layout, four tabs gather together all the peculiar
characteristics of the actual site: general overview and
topography, chronology and phases of occupation, detailed
information on the investigated structures, and history of
researches. Below these tabs, two portals summarize the
main objects of the research that are related to the actual
site, that is all the antiquities and people associated with
the site that are here displayed in successive rows, referring
to the associated TOs in the context of the Sites TOG.
At the right end of each row a button allows to access the
full related records of these foreign tables, respectively the
Object records according to a one-to-many relationship and
the People records through an intermediary table according
to a many-to-many relationship. Incidentally, thanks to the
structure of the TOG in the RG, relating existing records
or creating new records in intermediary tables within the
interface of the Sites layout is easily achieved. On the right

FIGURE 6: SITES LAYOUT OF THE ANCIENT LUCANIA DATABASE (© LUCANIE ANTIQUE, UNIVERSITE PARIS 1 PANTHEON-SORBONNE)
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side of the layout, three tabs correspond to the three sorts
of related references, i.e. images, bibliographic and archive
records, while a fourth tab offers a basic location of the
site on a static physical map centred on today’s Basilicata.
The ‘Images’ tab offers thumbnails of all images related to
the site according to a one-to-many relationship (a button
brings directly to the related images in full definition within
the Image layout). The ‘Bibliography’ and ‘Archives’ tabs
correspond to two portals listing the bibliographic and
archive records in successive rows, sorted by chronological
order. Again, at the right end of each row a button gives
access to the full record through the relevant intermediary
table, allowing particular quotation of all referred works.

The same layout has been replicated for the two other
main objects of the research, Objects and People: at the
top, the identification of the actual object or person; on
the left side, peculiar information relevant to it and two
portals summarizing the related records; on the right side,
tabs corresponding to the related references, i.e. images,
bibliographic and archive records. Specific layouts have
been designed for the various reference TOGs, according to
the specificity of the pertaining information. Finally, various
layouts have been created for some TOs belonging to specific
threads of ‘buoys’, mainly for intermediary tables that
actually do not have their own TOG. They are not essential
to the basic user experience, but they can supplement the
information by giving further details or search options without
loading down the main layouts with secondary information.

As a result of an idiosyncratic RG, designing layouts has
been processed with the end-user experience of the Ancient
Lucania Database as a focal point. Paraphrasing G. Orwell’s
Animal Farm, we could say that “all data are equal, but some
data are more equal than others’. From the perspective of the
Ancient Lucania project, various pieces of information are
indeed more important than others. Contrarily to a generic
database, which normally flattens the actual relevance of
each table, some data are here prioritised and presented
in records according to this heuristic hierarchy. Applying
the various operators allowed by FileMaker queries, large
parts of the dataset can also be searched according to the
predefined layouts and their inherent hierarchy. It means
that queries that can be theoretically performed on such a
relational dataset but that are not fully relevant to the project
archaeological aims are not actually available to end-users.
Finally, a particular attention has been given to navigation
possibilities between the various layouts. Since the ‘Anchor
& Buoys’ model guarantees that relationships are always
made in the specific context of a particular TOG, numerous
buttons could be added to the end-user interface, allowing
to navigate between related tables. For instance, users can
search the People data with specific criteria, then visualize all
the Objects or Sites related to the results of the initial query.

5. Adding mapping tools

Mapping the results of a specific query can be very
convenient for end-user experience. Basic requirements,
such as the location of single or multiples sites, do not
need a full GIS-solution with elaborate features of spatial

FIGURE 7: MULTIPLE-SITES MAPPING TOOL OF THE ANCIENT LUCANIA DATABASE SHOWING THE DISTRIBUTION OF FORTIFIED SETTLEMENTS IN
ANCIENT LUCANIA (© LUCANIE ANTIQUE, UNIVERSITE PARIS 1 PANTHEON-SORBONNE)
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analysis. Although these might be of some interest for an
on-going research project on ancient Lucania, they are not
the main purpose of the actual database. Simple mapping
tools are nevertheless a plus that can be added to the user
interface thanks to various technologies built in within
FileMaker products or offered on the web by Google Maps.

As already mentioned, the location of every archaeological
site is provided as a component of the Sites layout. The
site is located on a static map thanks to the FileMaker web
viewer tool and the Google Maps API, using the geographic
coordinates manually included in the description of the
site. In compiling the records, archaeologists are indeed
asked to enter the location of each site according to Google
Maps geographic coordinate system (latitude and longitude
in decimal degrees, according to the specific 3857 EPSG
code allocated to the Google Maps datum). They also have
to specify the accuracy of their cartographic information,
by choosing between an approximate location — when no
precise location is available in the extant literature — or
an exact location (i.e. less than a 100m radius) — thanks
to a published map or to personal on-site experience.

The main interest of a mapping tool is actually to provide a
map of multiple sites matching definite attributes, such as the
result of a query performed within the Sites layout. Generating
a map of all fortified settlements, for instance, can be very
meaningful to users of the Ancient Lucania Database. This
implementation nevertheless required a bit more of specific
development and coding, even if there are several examples
provided on the internet with the associated code and
scripting documentation. To be specific, our work benefitted
from the generic script generously provided on his website
by Jean Lasnier, a developer of FileMaker solutions (www.
filemakerdeveloppeur.com/google-maps-exemple-filemaker-
webdirect/), which has been adapted to the peculiarities of the
Ancient Lucania Database. The solution consists in writing
a JavaScript code recorded as a field of the Parameters table
(PAR), whose variables are dynamically modified thanks
to a FileMaker script defining an array of figures with the
coordinates (and their accuracy level) of the sites to be
mapped. The JavaScript code is sent to Google Maps API
with the relevant data and then visualized in a FileMaker
web viewer (Fig. 7). Sites whose location is approximate are
mapped with a red pin, sites with an exact location are marked
with a blue pin. To each marker is attached an info window
that displays the site number, its name and the municipality
in which it is located. The web viewer displays by default
a physical map based on terrain information, which can
be switched to other map types provided by Google (road
map view, Google Earth satellite images, or an hybrid map
combining the latters). Of course, the map can be zoomed in
or out, and it natively provides an access to the Google Street
View service. In substance, end-users can map on demand the
result of any query performed against the data displayed in
the Sites layout, just by clicking on a button launching the
whole process of map making. Moreover, since the Objects
and People tables are related to the Sites table in the RG, the
result of any query made in the associated layouts can be
visualized as a map, such as the distribution map of Lucanian
red figures vases hosted in Parisian museums — provided that
the relevant provenance information exists — or the itinerary
of travellers in southern Italy.
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Eventually, the Ancient Lucania Database will offer to all
scholars interested by the archaeology and cultural heritage
of this southern-Italian area a powerful, but yet user-friendly
research tool gathering all useful information, with a critical
perspective, as well as elementary mapping functionalities
allowing cartographic visualization of the principal search
queries.
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