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The present paper describes a documentation system developed for the management of free text information
produced or used by archaeologists during their activities. This class of information comprises a wide range of
documents, usually very difficult to process using traditional forms and relational databases. Our system provides a
way of preserving the integrity of the original documents without sacrificing the efficiency in information retrieval.
The development and the testing of our system is focused on the management of documentation produced during the
excavation at Hala Sultan Tekke, an archaeological site located in south-eastern Cyprus.
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1. Introduction

Free text information, produced or used during the
archaeological excavation activity, is a class of
information that comprises a wide range of documents,
from the texts of the ancient sources to the diaries and
notes collected during the excavation activity, usually
very difficult to process using traditional forms and
relational databases (CRESCIOLI et al, 2002;
HODDER , 2002).

The system described in this paper tries to approach this
problem from a totally different point of view, putting
the main focus on the text and its meaning, rather than
on the structure of its “container” (e.g. the tables of a
database or the fields of a form). This document-centric
approach provides a way of preserving the integrity of
the original documents without sacrificing the efficiency
in information retrieval. Performance and usability of
the system is guaranteed by state-of-the-art tools and
technologies, while data interoperability and integration
is ensured by the use of well known standards, like
CIDOC-CRM and RDF for data encoding (HOLMEN
and ULEBERG, 1996).

The management system is the fruit of the collaboration
between the computer experts of PIN (Italy), STARC at
the Cyprus Institute, and the archaeologists of the
Mediterranean  Archaeological Research Institute
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(MARI) of the Vrije Universiteit Brussel (Belgium).
The framework will also be released as part of the 3D-
COFORM European project. The final application will
be for a general purpose. At present, it is applied to a
case-study concerning a 35 year-long Late Bronze Age
excavation in Cyprus (the Hala Sultan Tekke excavation
documentation). Furthermore, it will also be used in
another project about medieval archaeology and
architecture in the Aegean Islands.

2. System Overview

The system is composed of 3 different tools combined
together to create an archive of semantically annotated
text documents that can query the archive in many ways:

1. SAD, a featured container for the semantic and
textual information;

2. AnnoMAD, a web Graphical User Interface for the
editing and annotation of documents and for the creation
of semantic relations;

3. An extended version of the Quantum GIS open source
application, an advanced GIS application used for the
management of the geographical information related
with the archaeological excavation, extended with some
plugins for the semantic encoding of spatial data
(D'ANDREA et al., 2009; FELICETTI, 2006).
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2.1. The core: SAD

The whole framework is based on a Semantic Archive
(SAD) built to store the digital version of all the
documents and the related semantic annotations. SAD is
based on MAD, a toolset developed at PIN during the
EPOCH project and has already been tested and used in
many different applications. SAD is the semantic
framework of MAD, entirely written in PHP and which
takes advantage of ARC2 RDF classes for PHP, an open
source set of PHP libraries specifically oriented towards
the management of semantic information and query
features. SAD made it possible to store and manage
every kind of HTML/XML based information, including
RDF and GML spatial data. Information stored in the
archive is available for every kind of operation or
request. The Semantic Archive also supports many
popular communication protocols such as REST, SOAP,
JSON, and provides SPARQL query features to retrieve
information in a semantic way.

2.2. AnnoMAD

AnnoMAD is a complete and easy to use web interface
written using the Adobe Flex framework and developed
for the annotation and the semantic enrichment of
archaeological texts, printed or type-written sources and
manuscripts. The main purpose of the AnnoMAD
interface is the creation of semantic archives using the
annotation paradigm. The tool interface was developed
using Adobe Flex, a versatile software development kit
for the development and deployment of cross-platform
and cross-browser rich internet applications using the
Adobe Flash browser plugin. Thanks to this, the
application can run in any kind of browser without any
of the compatibility bugs that usually affect Javascript
and Ajax applications. AnnoMAD is also designed to
support a wide range of communication protocols, and
can be easily deployed in many standard client/server
scenarios. AnnoMAD is perfectly integrated with SAD.
Client/server communication is guaranteed by the SOAP
protocol through which it is possible to manage the data
stored into the Semantic Archive (SAD) and to perform
query and retrieval operations. SOAP is also used for
receiving and showing query results formatted according
to the user’s preferences.

Anyway, AnnoMAD is not solely binded to SAD, but
can also be used as a client for obtaining and retrieving
semantic information to/from different containers and
databases, including Digital Libraries. Some successful
tests have been carried out by interfacing AnnoMAD
with the RDF Metadata Repository, developed for the
3D-COFORM project, to send and retrieve annotated
texts with their semantic layer of information, using
standard communication protocols. Within the
framework of the same project, we are also extending
our application by integrating it with the Multilingual
Framework, a 3D-COFORM set of libraries and services
able to implement interface localization and language-
sensitive access to metadata, entities and relations, and
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to support multilingual querying and
annotation.Basically AnnoMAD is intended to allow
users to put a conceptual layer on top of the formatted
text, either during the editing of the text itself or after
the document has been finalized: the user selects a
document or a portion of text and assigns it an
annotation. An annotation, in our view, is a piece of
semantic information that can be attached to a whole
document or a portion of it, in order to create a semantic
description and to specify its meaning in a formal
way.Semantic relations with other pieces of annotated
texts can also be established using the properties
provided by the chosen ontology. Furthermore it is
possible to assign an existing annotation to different
pieces of text or documents (NICCOLUCCI et al.,
2009).

The current version of AnnoMAD also provides some
features for the definition of global annotations for the
most common entities and concepts. This particular
class of annotations is created as a set of instances of
specific ontology entities at a global level, rather than
starting from a specific document. Once defined, they
remain available for the whole system and can be reused
many times and in many documents. This category of
annotations may include, for instance, common entities,
like the ones related to the archaeologists involved in the
excavation (actors) or to the periods for artifact dating
(e.g. “Bronze Age”, “Iron Age” and so on).At the end of
the annotation process, the edited documents, the related
annotations and relations are stored into the semantic
archive and are immediately ready to be browsed and
queried. A wide set of query features is actually
provided by the AnnoMAD interface itself. It includes
simple queries, that is just a free text search in the whole
archive, and semantic queries, for which it is possible to
specify relevant entities and relationships. Another
important feature is the internal faceted browsing
interface that allows users to navigate and slice the
semantic information stored in the SAD container
(Figure 1).

Hala Sultan Tekke - Annotation Mode

Figure 1: The AnnoMAD user interface.
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2.3. The extended Quantum GIS

The third component of our framework is a set of
plugins for Quantum GIS, a popular GIS software that is
currently also used for the creation of the Geographic
Information System for the archaeological site of Hala
Sultan Tekke. Quantum GIS is a very easy to use and
rather powerful multi-platform Open Source GIS,
developed by the Open Source Geospatial Foundation
(OSGeo) to visualize, manage, edit, analyze data, and
compose printable maps. Quantum GIS has an easy to
use user interface and an extremely flexible modular
architecture, composed of a set of core functions and
plugins that allows a high degree of personalization (see
Figure 2). The Python language can be used to create
new plugins or to extend existing ones.

Figure 2: Quantum GIS in action with the Hala Sultan
Tekke geographic information.

3. Ontologies

For encoding the texts and the geographic data and for
creating the annotations and their relationships, we used
the entities and the properties provided by the CIDOC-
CRM ontology that perfectly fits our needs. CIDOC-
CRM has specifically been created for the encoding of
Cultural Heritage documentation.

CIDOC-CRM is an extensive and very complex
ontology. To make the annotation process more intuitive
for the archaeologists supposedly are going to use the
application, we created a domain ontology defining
domain specific entities mapped on a subset of CIDOC-
CRM. Even though our system allows users to use
entities and relations "as a" from CIDOC-CRM core.
The core ontology was agreed upon by the
archaeologists and the applications developers at the
very beginning of the development process. Many
extensions of the domain ontology belonging to the case
under study are, however, always possible to add later
on, during the encoding process.

4. The Hala Sultan Tekke excavation site

The development and the testing of our system is mainly
focused on the management of the wide and complex
documentation produced during the excavation at Hala
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Sultan Tekke. This archaeological site is located in
south-eastern Cyprus and has been extensively
excavated from 1971 to 2005 by Prof. Paul Astrom.
Since 2001, Prof. Karin Nys has been the Assistant
Director and from 2009 she is in charge of all the
archaeological research. The excavation in the central
Area 8 exposed a large Late Bronze Age harbor town.
Other excavated areas revealed additional parts of the
town, as well as tombs and wells. The town plan consists
of seven building units arranged along a wide street that
runs from North to South. The finds testify the daily life,
the various trade relations and the involvement in the
copper industry. The site is one of the Cypriot urban
polities that actively participated in the Eastern
Mediterranean exchange network. The oldest remains
date back to the end of the Middle Bronze Age (ca.
1600 BCE). The greater part of the excavation however,
reveals the last phases of the settlement, just before its
final abandonment at the end of the Late Bronze Age
(ca. 1110 BCE) (ASTROM et al., 1975).

The excavation campaigns were documented in a full-
text, mainly hand written archive, including feature
forms, find forms, pottery forms, field notes, artifact
drawings and maps, as well as analogue photos. The
archaeological material is, for the most part, kept in the
storerooms of the Larnaca District Museum. Despite the
publication of preliminary reports in 12 volumes, much
of the post-excavation analysis of, for example,
stratigraphy, architecture, pottery and other artifacts has
yet to be performed. Our primary concern was to
process the Hala Sultan Tekke excavation archive in an
optimal way. This involves using a tool that must store
and correlate digital versions of the archive’s content,
and that is easily accessible for every user. The
traditional methods in combination with a relational
database could not fulfill the requirements dealing with
the complexity of the excavations dataset
(NICCOLUCCI and D'ANDREA, 2006).

5. Development process and user approach

Our system is mainly intended to be wused by
archaeologists and Cultural Heritage experts, who can
understand the meaning of the original source content
and therefore solve any interpretation problem. Text
encoding may take place at the same time as digitization
or at a later stage. In order to achieve all database
requirements, it is necessary that the computer system
designer and the archaeologist have a constructive
dialogue to modify and improve the system. A beta-
version of the Hala Sultan Tekke database was provided
by the computer system designers and discussed with the
archaeologists. Through a constant dialogue between the
user (archaeologist) and the designer (IT-specialist), it
was possible to fix bugs, system weaknesses and
conceptual problems and to insert extra or new
requirements. The implementation of solutions and new
features will lead to an improved version and to the
development of a general-purpose tool that will be used
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for every kind of textual documentation, not only
archaeological, using any ontology required by users.

Conclusions and further work

The final goal of our work is the release of a general-
purpose tool indifferent to non homogeneity of sources,
but flexible enough to manage textual sources that can
also be very different from one another, and encompass
archaeological records, historical sources, and direct
observations. The wide use of standards at any level of
the encoding operations will guarantee interoperability,
even with data coming from different contexts, like
geographic information and structured data from
databases and Digital Libraries. Even though the current
version of the system supports only CIDOC-CRM based
ontologies, the final version will guarantee support for
every standard encoded ontology, allowing users to
import and use other conceptual schemas.
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