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Abstract

The Cultural Heritage Act of 2002 identified the Superintendence of Cultural Heritage as the statutory body responsible for the development and management of a national inventory of cultural heritage in Malta. To this end, the Superintendence launched the CHIMS (Cultural Heritage Inventory Management System) Project. The main objective of CHIMS is to create a new knowledge-based context for understanding, managing and disseminating data concerning cultural heritage. CHIMS aims at enabling access to cultural heritage as a requirement for protection as well as a fundamental human right. Increasingly, it is becoming clear that speed and accuracy in data capture and retrieval are critical to heritage management and protection. Public access to data-storage is similarly becoming an increasingly important issue. It is acknowledged that these objectives should be addressed and are to be achieved through the use of advanced IT technologies. For the first time in Malta, an internet-based core for heritage data management is being created, providing an effective platform for improved public heritage management as well as improved contact between government and society at large. Following a thorough systems analysis, needs assessment and design exercise – which took a holistic and integrated approach to cultural heritage data management, addressing such diverse resources as museum collections, archives, archaeological and geological deposits, architectural resources, rural and urban landscapes and marine resources – a specific, custom-built internet and GIS based system was designed to cater for all the requirements identified by the Superintendence of Cultural Heritage as necessary for the management of Malta’s vast and varied cultural heritage data. CHIMS is not merely an electronic inventory of cultural assets, but is principally a heritage data management tool, also including the automation of some of the Superintendence’s functions. The System is currently being developed and will be launched by the end of 2006. It is envisaged that the experience gained through the development of the CHIMS Project can also be beneficial to an international audience in that it can serve as a focal point for training and for promoting standards and best practice.
Novel Internet-based Cultural Heritage Applications: H.2 Database Management
____________________________________________________________________________________________

1.0 Background

The cultural heritage sector in the Maltese Islands underwent a radical reform through the enactment of the Cultural Heritage Act in 2002. This Act set up a number of entities working in cultural heritage and also established their respective functions. The Superintendence of Cultural Heritage was established as the regulatory body in the heritage sector, having as its main mission the fulfilment of the duties of the State in ensuring the protection and accessibility of Malta’s cultural heritage. The Cultural Heritage Act also identified the Superintendence as the statutory body responsible for the development and management of a national inventory of cultural property.

The Cultural Heritage Act has also provided a very broad definition of “cultural heritage”, incorporating movable, immovable, as well as intangible cultural assets. As such, the national inventory required by law is aimed at storing and managing data pertaining to all sectors of cultural heritage, including archaeological, palaeontological, geological sites and deposits, landscapes, historical buildings and monuments, scientific collections, collections of art objects, manuscripts, books, published material, archives, audio-visual material and reproductions, as well as intangible cultural assets which have a historical, artistic and ethnographic value. As defined by the Cultural Heritage Act, the national inventory will include data pertaining to cultural property belonging to the State, to the Catholic Church and to other religious denominations, and data relating to privately owned cultural assets which are made accessible to the public.   

2.0 The Maltese Context

For the first time in Malta, a national inventory of cultural property has become a legal requirement. Prior to the enactment of the Cultural Heritage Act 2002, only a few selected sectors of cultural heritage were inventoried according to legal obligations. For example, an inventory of the national fine arts collection has been regulated through Government Circulars issued in 1977 and 1999 respectively. The Development Planning Act of 1992 established a Planning Authority which is legally bound to prepare and periodically review a list of areas, buildings, structures and remains of geological, palaeonotological, cultural, archaeological, architectural, historical, antiquarian, or artistic or landscape importance, which the Authority would schedule for conservation purposes. The Authority is also legally responsible to keep an electronic index of notices of conservation orders given in order to regulate scheduled properties. 

Inventories of a number of cultural heritage collections have been kept in some cases, very often depending on personal initiatives in maintaining a list of items within a collection. As such, existing inventories are often sporadic, inconsistent, incomplete, limited, and of different formats. Only very few inventories exist in simple electronic version. Most other sectors of cultural heritage have often been neglected with regard to inventories, and therefore, inventories of several important collections, as well as of most major categories of cultural heritage property, are unfortunately non-existent. 

This situation has been appropriately addressed by the Cultural Heritage Act. The comprehensive inventory required by the same Act does not only include all categories of cultural heritage as broadly defined by the Act itself, but is also aimed at covering the cultural heritage property of the whole Maltese archipelago on a national level, including Malta’s territorial waters. This has led into a very specific and unique scenario, in which data pertaining to a rich, vast and varied amount of cultural property belonging to an entire country is being managed in a single inventory. Although the amount and variety of data is remarkably extensive, the limited size of the Maltese Islands allows for the implementation of such a challenging initiative as the creation of an all-inclusive national inventory.

3.0 The Project

3.1 Aims and Objectives

Upon its establishment, the Superintendence of Cultural Heritage launched the CHIMS (Cultural Heritage Inventory Management System) Project. The Superintendence views CHIMS as an opportunity to create for the first time in Malta a national core for heritage data management.

The main objective of CHIMS is to create a new knowledge-based context for understanding, managing and disseminating data concerning Malta’s cultural heritage through the creation and maintenance of an electronic database. CHIMS aims at enabling access to cultural heritage as a requirement for protection as well as a fundamental human right.  CHIMS will therefore aim to have a social vision that can bridge the gap between academic and technical necessities and public concerns. This development will also provide an effective platform for improved public heritage management as well as improved contact between government and society at large. 

Cultural heritage is steadily gaining importance as one of Malta's most important assets.  Because of its bearing on cultural identity, cultural heritage is fast becoming an element that gives strength to Maltese cultural identity in the context of globalisation.  In addition, cultural heritage is of intrinsic value to tourism in Malta, and is therefore defining the country's position in international economic markets.

 

Experience, locally and internationally, is showing that it is no longer sufficient to simply create lists of cultural heritage assets. It is simply not enough to develop ever more lengthy and fragmented lists, schedules or catalogues of heritage resources without concurrently addressing public needs and expectations.  

 

Increasingly it is becoming clear that speed and accuracy in data capture and retrieval are critical to heritage management and protection. Public accessibility to data storage is similarly becoming an increasingly important requirement, both for the local public and for extra-national audiences. It is also generally acknowledged that these objectives should be achieved in a unified format, through the use of advanced IT technologies.

 

CHIMS is aiming at developing these values with a view to making heritage data management a pro-active tool for the use of contemporary society in Malta. This is one tangible way in which cultural heritage management can extend its contribution to the improvement of the quality of life enjoyed by today’s society.

On a technical level, CHIMS aims at recording details of immovable and movable heritage as defined by the Cultural Heritage Act, as well as recording details of historical events, sources of information, and heritage consultation and management histories. CHIMS will provide real-time capture, validation, processing and recording of cultural property data. All the data will be stored in a relational database, which is also GIS and internet-based. The indexing of the records will be done according to international standards. The System will provide flexible, end-user oriented querying and reporting facilities. Up-to-date cultural heritage information will be available for online query and reporting based on defined user security levels.  Cultural heritage information will be maintained as close to the source as possible, and data integrity will be enhanced by the elimination of data entry redundancy and extensive data reconciliation. Accuracy of data input is acknowledged as of paramount importance and CHIMS will therefore incorporate a mechanism of data validation and edits throughout the software to ensure such accuracy.  

The Superintendence envisions a dynamic system that will grow, change, and remain current with available technology, changing philosophy of data management, changing regulations, and reporting requirements. All information will be accessible to all authorised users and the information shall be as current as possible. CHIMS should also enable the Superintendence to be more customer focused and to provide employees with the required tools to make informed, competent decisions and appropriate responses to customer requirements. CHIMS will not simply be an electronic inventory, but a number of functions of the Superintendence are also being automated through the use of the System. The System shall also provide increased flexibility for all users to have their needs met, especially since CHIMS will be internet-based. 

3.2 Implementation
The Superintendence of Cultural Heritage has conducted a Systems Analysis and Needs Assessment of the current situation in Malta with respect to heritage data management. This analysis took a holistic and integrated approach to cultural heritage data management, addressing such diverse resources as museum collections, archives, archaeological and geological deposits, architectural resources, rural and urban landscapes and marine resources. During this process, the Superintendence identified a large number of stakeholders, who will have a direct role in the establishment and updating of CHIMS. Stakeholders include both regulators and operators within the heritage sector. The latter include public entities, ecclesiastical entities, NGO’s, bodies within the public sector, as well universities and organisations related to heritage, which are operating in Malta.  Partners include e-Government, Government agencies and departments, schools, international and regional partners, as well as international organisations, institutions and universities. The CHIMS Project is intended to dovetail with broader nation-wide e-Government initiatives. Such a link will allow the data management system to be easily accessed by all interested audiences, locally and internationally.  

Following the Systems Analysis phase, work continued on the drafting and publication of a Request for Proposal for the development or purchase of the CHIMS software. This process entailed the analysis of the eventual System’s content in terms of metadata, images, descriptive metadata, etc. Analysis was also carried out in respect to the means for the management of the System content, such as databases, user interface, GIS, and other technical specifications. The means of long-term data storage and conservation, both in electronic and in archival formats, were also investigated. 

Following the publication of a Request for Proposals by the Superintendence, through the Department of Contracts, for the purchase or the development of a software system for the operation of CHIMS in 2003, and subsequent to the adjudication of submissions made to the RFP, Datatrak Solutions International Ltd was identified as the company providing the best solution, and was subsequently awarded a contract for the development, maintenance and support of CHIMS in September 2005.
According to this contract, the Project was divided into three phases, namely an initial phase for conducting an analysis of the CHIMS requirements and to design the System, a second phase for data migration of already existing heritage data in electronic format, and a third phase during which the System will be developed, implemented, and tested.

Phase 1, which included the creation of a new data model and all the relevant tables and data fields, as well as analysis of the Superintendence business processes, was completed in May 2006. Work on Phase 2 commenced in April 2006, with the migration of data pertaining to the fine arts inventory and with the GIS mapping of the items within the same inventory.

The completion of the CHIMS Project is expected by December 2006, including the full development and implementation of the System, as well as the training of the Superintendence staff to administer and use the System. 

The national inventory Project will inevitably be an ongoing process. Following the development and installation of CHIMS, the Superintendence will be conducting various exercises of data capture and data input. Since existing inventories are of a highly sporadic nature, and since data capture for most categories of cultural heritage assets still has to  be initiated, the next phase of the inventory Project following the implementation of the System, will certainly be an extensive undertaking. However, in order for the System to start functioning, the Superintendence has identified and prioritised sets of core data which require capturing, digitising, and/or inputting into the System. These include the national collections (pertaining to archaeology, fine arts, history, natural history, and ethnography), known archaeological sites and threatened archaeological sites, built heritage, cultural assets which are in transit, and threatened intangible cultural heritage. 

4.0 The Technical Solution

CHIMS development is based on web mapping technology providing a powerful information technology tool whereby spatial data can be accessed and analysed from anywhere in the world providing a common access for all users.  On implementing CHIMS, up-to-date cultural heritage information will be accessible for online querying and viewing to all. CHIMS is aiming to provide significant benefits to Maltese cultural heritage by providing a tangible way in which cultural heritage management can extend its contribution to the improvement of the quality of life enjoyed by today’s society.

CHIMS is developed using the latest Microsoft technology .NET framework. Its back-end map server is ArcIMS – a solution for distributing mapping and GIS data and services over the Web.  ArcIMS works seamlessly with ArcGIS, ESRI's comprehensive, integrated GIS solution. ArcGIS Desktop software, which includes ArcView, ArcEditor and ArcInfo, can connect to the map and feature services provided by ArcIMS and uses ArcIMS as a data source to publish data over the internet.    This technical e-tool solution will be based on the current technologies and all development will be .NET oriented to generate XML web services and web application pages based on ASP.NET and VB.NET. 

CHIMS deployment will make use of a spatial database engine to store spatial objects within the database. This combines spatial and aspatial information with data being stored in a relational database management system. This results is an efficient way to manipulate, store and analyse large amounts of complex data while inherently enforcing data security and data integrity. In fact, all spatial data changes can be saved in the database to keep an audit trail and history of the manipulations of the spatial object’s extent. In addition, the use of a spatial database engine implicitly includes an efficient spatial indexing system thus eliminating the need to chop the data into discrete tiles or chunks as usually required in a file based system for large coverages.
4.01 CHIMS Datasets

As part of a hosting agreement between Datatrak Solutions International Ltd and the Superintendence of Cultural Heritage, CHIMS will be making use of Datatrak’s national mapping datasets including the raster and vector basemap, street centrelines and the altimetry data. The coordinate system of these datasets is LatLong WGS 84. A detailed description of these datasets is given below:
· Ortho Imagery – Orthophotos are an excellent cartographic base on which to overlay and add-on any number of layers for displaying, generating, and modifying planimetric data or associated data files. The maps are available at a scale of 1:2500 with a ground resolution of 25 cm and a RMSE (root mean square error) of ( 50 cm. Each orthophoto represents 1 km by 1 km of terrain and can be delivered in a number of formats, including TIFF, Grid and MapInfo TAB formats.

· Street Gazetteer – A comprehensive street gazetteer referencing streets throughout Malta and Gozo will be used for CHIMS as street finder. This dataset is an intelligent street network where all the street segments are identified, captured and displayed as an object over the orthophotos or basemap of Malta and Gozo. The gazetteer provides a complete list of all streets by their names and classification and is provided with a unique reference number of the Maltese Islands.

· Vector Datasets – The Vector dataset is a coordinate-based data structure commonly used to represent map features. This divides space into discrete features, usually points, lines or polygons. Each linear feature is represented as a list of ordered x, y coordinates. Datatrak Solutions International Ltd provides two vector-based spatial datasets, describing building outlines and field delimitations for the Maltese Islands. 

4.02 genGIS.NET Toolbox

The CHIMS solution development is being jump-started through the deployment of the genGIS.NET toolkit which is developed and licensed by Datatrak Solutions International Ltd and which is today a core component of most of the web GIS solutions that Datatrak deploys both locally and overseas.

In summary, genGIS.NET embraces .NET, ASP, VB.NET, IIS, arcSDE, SQL Server and arcIMS technologies to provide a configurable web GIS toolkit affording advanced web GIS functionalities out-of-the-box. The deployment of the genGIS.NET toolkit will be particularly effective to achieve shorter solution development periods, and to break down system requirements into manageable building blocks, thus rendering the development less complex and easier to support and maintain. 

4.03 CHIMS Functionality

Apart from using genGIS.NET toolbox and developing the Superintendence of Cultural Heritage’s normal business processes, CHIMS deployment will include the following functionality:
· Provide an easy to use interface to allow users to query simple or complex spatial data making use of the standard query language;

· Provide a generic Report Generator where adhoc reports can be generated, edited and printed;

· Provide a Layer component where a spatial object’s style such as colour, style and fill can be directly edited online. CHIMS Datasets will be stacked on top of each other, and all aspects of the map can be seen at the same time as it makes use of different superimposed layers;

· Provide a highly specialised image and document management tool having version control mechanism together with uploading facility of documents and images;

· Provide a Data Importer tool to facilitate data import and export from standard formats;

· Provide a mechanism to digitise, select and edit spatial and aspatial data (that will include tangible and intangible cultural heritage data) directly on the image.
The mechanism to manipulate spatial objects in a web environment is normally classified as advanced functionality in web GIS terms. Spatial object editing and creation in a web environment requires more than just the generation of a raster map image and dictates an exact coordinate geometry data capture mechanism where reference to existing spatial object geometry is usually essential
Such requirements will be handled by the IFS (Internet Feature Server) Module within the genGIS.NET toolkit. The IFS, which runs as a server-side NT service, supports and allows the extraction of feature object geometry from the spatial database to be downloaded to the client. This client side intelligence is required to edit spatial features and enables functionalities such as coordinate snapping to existing nodes. The IFS module also handles feature object editing and creation and is also responsible for handling attribute, spatial and also combined queries.
All edits to a spatial database table or layer can be executed interactively by the user in an online manner. However, for security purposes, versioned table mode is used for editing capability which essentially confines all the edits to a different version of the published table with the facility to update the main table with the edits as an off-line back-end administrative process.

4.04 Technology Benefits

· Unparalleled data security which allows specific access rights to be easily assigned to individual users and user groups for each data layer. In contrast, a file-based system would be prone to uncontrolled access and would thus require keeping both local and published copies of the ArcInfo coverages or shapefiles while also entailing a publishing approval process;

· Greatly enhanced data integrity where the spatial and attribute data are always in-sync with each other since they are stored in a single database and are updated through a single database transaction. In addition, multi-user edits on the data are also possible through the enforcement of the check-out/check-in data access mechanisms available in SDE;

· Audit trails on spatial data – All spatial data changes can be saved in the database to keep an audit trail and history of the manipulations of the spatial object’s geometry and extents;

· Enhanced management of large GIS datasets – The use of a spatial database engine implicitly includes an efficient spatial indexing system thus eliminating complex processes usually required in a file based system for large coverages.
5.0 Conclusion
It is hoped that any lessons learnt in Malta – both on a conceptual and on a practical/managerial level – will be of interest and utility to a broad international audience. It is envisaged that the experience gained through the development of the CHIMS Project can be beneficial to neighbouring countries in that it can serve as a focal point for training and promoting standards and best practice.  The aims of the CHIMS Project are on a scale that can attract interest among neighbouring micro-regions.  In these areas one finds countless small-scale territories (national, regional or communal) that share identical concerns in cultural heritage management. The application of a system incorporating a vast and varied cultural heritage as that of the Maltese Islands on a national level can be readily adopted and adapted for the inventorisation and management of cultural heritage within regional spheres.
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Figure 1: Web GIS Architecture Model
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