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Summary  
In 2008 an interdisciplinary working group to promote the publication of cartographic her-
itage through the Spatial Data Infrastructure started working. One of the first tasks under-
taken was the definition of a gateway computer between MARC21 cataloging format and 
the metadata standard ISO 19115. Here are the results: the definition of the gateway and a 
computer implementation using the free software CatMDEdit. 

 
 

Introduction 
 
The Directorate General of the National Geographic Institute (IGN) is undertaking a major effort 
to promote the use of Spatial Data Infrastructures (SDI) as a technology for sharing geographic 
information in Spain. Furthermore, since the year 2002, National Geographic High Council, 
through the Special Commission of Geographic Information Infrastructure of Spain, established 
the Working Group Spatial Data Infrastructure of Spain (GT IDEE), where the necessary ar-
rangements for the proper functioning of SDI in Spain are discussed and tasks of dissemination 
and promotion of the SDI paradigm are carried out (Vandenbroucke and Biliouris 2011). 
Historical Cartography is considered of great interest to historians, documentarians, researchers 
and citizens interested in the use of mapping as a source of information of a historical nature. To 
facilitate remote access through Internet, the Spatial Data Infrastructure (SDI) is a good alterna-
tive as it allows the use of the information in an interoperable way. 
In order to promote and facilitate to the libraries the processes necessary to reach the publication 
of data and documents of a geographical and historical maps on the Internet, using the SDI strate-
gy, meetings were held in 2007 with various people in charge of libraries, map libraries and ar-
chives to study how they could use the SDI to publish their documents. As a result a Working 
Group was established to define and implement projects in order to publish historical maps using 
SDI strategy: the Interdisciplinary Working Group on Cartographic Heritage in the SDI (GTI PC-
IDE), part of GT IDEE.  
The first problem considered was to use the MARC211 records existing today in Spain so that 
they could be used as part of a SDI. This required that these records be transformed to ISO2 
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1 Profile of format MARC (Machine Readable Cataloging). It was decided to work with this since it was 
enhanced to better describe cartographic documents and objects and has been used by many members of the 
group. 
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metadata standard. So, the first job of the Group was to achieve compatibility between MARC21 
cataloging formats and the UNE EN-ISO 19115:2006, so that the metadata records and carto-
graphic funds for libraries could be channeled into the scope of development of the SDI. 
To solve this problem, the IGN –in collaboration with the DMS Group company, the University 
of Zaragoza and with the advice of members of GTI PC-IDE– have developed a gateway that al-
lows catalogers to work in both formats interchangeably. There was already some background. 
Chandler et al. (2000) had developed a Gateway between MARC21 and Dublin Core3. However, 
this case did not cover the specific georeferencing historical cartography. Leveraging the meeting 
Digital Technologies in Cartographic Conference Heritage held in Barcelona in June 2008, a 
round table was organized which supported the creation of the gateway (Montaner 2009). 
This paper shows the process followed by the GTI PC-IDE to launch Gateway MARC21-
ISO19115, culminating with the possibility to Import/Export files in the  CatMDEdit4 application, 
a metadata tool based on free software. The first section describes the steps undertaken to create 
the Gateway between standards. The following describes how the computer implementation was 
performed. Finally, in the conclusions, we describe the future work. 
 

Harmonization and semantic mapping 
 
The first step taken to establish the relationship between the standard was to describe them to per-
form a comparative study of cataloging formats. This was necessary to study and evaluate the el-
ements belonging to MARC21 and ISO19115, Metadata Spanish Core (NEM v.1.0) and the IN-
SPIRE Metadata Regulation. It started from two initial tables, as described by J. Nogueras-Iso et 
al. (2004), phase of harmonization. The first table of MARC21 had a total of 40 items (including 
the header, see figure 1) and the initial table of NEM had all the elements of metadata included in 
this core. As a result of this first phase of harmonization a cross table of items was obtained. 
 

 
Figure 1. Table of MARC21. 

 
The next step was considered the most important in the development of the gateway and was the 
establishment of relations between the two cross-tables. Thus, establishing a semantic corre-

                                                                                                                                                         
2 Specifically, it refers to the ISO 19115 standard, which the Spatial Data Infrastructure of Spain has already 
defined a profile for use in Spain: Spanish Core Metadata (NEM). Subsequently, we have taken into account the 
corrections introduced implementing standard metadata that was published as development of the INSPIRE 
directive. 
3  It is a much  extended profile of ISO 19115. 
4 http://catmdedit.sourceforge.net/  
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spondence between elements of the standard source, in this case MARC21, and their correspond-
ence with the elements considered semantically equivalent to the standard target, in this case ISO 
19115. The first difficulties appeared in this step because it was necessary to know exactly what 
was the meaning and use that was given to each field in each table. As noted, not all organizations 
used the MARC21 standard in the same manner. 
To carry out this work, a methodological process was defined: the first sought the minimum corre-
lation, as defined by those metadata elements belonging to the NEM and INSPIRE, which allowed 
achieving interoperability sought. This study allowed us to detect cases in which there was no cor-
respondence with the elements of mandatory and solutions put forward in the definition phase of 
conversion rules. In a second step, the minimum mapping was extended with fields of ISO 19115 
and ISO19115-2 elements and the items were revised to comply with the NEM Profile v1.1. Thus, 
an initial breaking of elements was obtained and an evaluation questionnaire was created which 
was made available to the members of the Group for approval. The responses obtained by differ-
ent members of the Group were discussed and variations in the initial cross settled, allowing the 
definition of a final cross in order to increase the lists managed by both standards, to introduce 
new keywords and raise the use of the thesaurus; in this way both a controlled list of keywords is 
introduced  and the current standards are not modified. In conclusion, we obtained a total of 64 
crossover elements from MARC21 versus 60 elements from ISO 19115 (Crespo et al. 2010). 
Once the tables were aligned for each format and performed the crossing of elements, it was nec-
essary to define a set of conversion rules that allow to put into practice the Gateway. These rules 
are specific guidelines necessary to establish the correspondence between the elements of 
MARC21 and the elements of ISO 19115. Each rule documents and resolves each of the many 
cases that can occur: the crossing of an item in a format with several of the other format, the exist-
ence of unnecessary duplications, the  use of controlled word lists or thesaurus; complete automa-
tion of the fields "not available" , appropriate treatment dates, treatment and the crossing of ab-
breviations and so on. 
The results obtained in these “theoretical” first steps are available on the portal on Geographic 
Information Metadata, under Cartographic Heritage5. 
 

Automated implementation 
 
The fourth step was to provide a computer implementation in order to test the gateway definition 
and to put it into operation. The integration of any computer proposal into a  reference software 
tool is considered a good practice. In this case, an open source software has been selected with the 
aim of making the gateway available to everyone interested in its use. CatMDEdit (Zarazaga-
Soria et al. 2003) was the selected application for this purpose. CatMDEdit is a metadata editor 
tool that facilitates the management of resources through their metadata, paying special attention 
to geographic information resources. It is an initiative of the IGN, which is the result of the scien-
tific and technical collaboration with the Advanced Information Systems Group (IAAA) of the 
University of Zaragoza with the technical support of GeoSpatiumLab (GSL). The tool, the  main 
aim of which is to promote metadata creation as a mechanism that facilitates the processing of 
data in a more effective way, is developed in Java and internationalized to six different languages. 
Some examples of information which can be managed by CatMDEdit are: digital or hardcopy 
topographic maps, web services, geographic information layers, spatial databases, orthoimages, 

                                                 
5 http://metadatos.ign.es/metadatos/Patrimonio_cartografico  
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satellite products and digital terrain models. This tool is specialized in the creation of geographic 
metadata according to the ISO 19115:2003 "Geographic Information–-Metadata" (ISO 2003) and 
the ISO 19119:2005 “Geographic information–Services” (ISO 2005) standards, but other metada-
ta standards, such as CSDGM (FGDC 1998; FGDC 2000), Dublin Core (ISO 2003b) or MIGRA 
(AENOR 1998), are also supported thanks to the ability of CatMDEdit to perform transformations 
between metadata standards. In the same way, the option to export metadata records in different 
file formats, such as XML, HTML or Excel, is also offered. These options to import and export 
metadata records has been extended to integrate the gateway for converting between MARC21 
and ISO 19115. Thus, the possibility of recognizing MARC21 records was also added to 
CatMDEdit. The following formats are now supported: MARC XML6, MARC 21 communica-
tions format - ISO 27097 and MARC 21 tagged display (Fig. 2). 
 
MARC XML 

 
MARC 21 com-

munications for-

mat - ISO 2709 

                                                 
6 http://www.loc.gov/standards/marcxml/  
7 http://www.loc.gov/marc/umb/um11to12.html  
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MARC 21 tagged 

display 

 
Figure 2. Examples of MARC 21 formats extracted from http://www.loc.gov/standards/marcxml/ 

 
In order to add a MARC21 record, the import utility of CatMDEdit must be launched. At this 
point, the user can select a local file which can be encoded according to one of the three MARC 
21 formats mentioned before. Once the selection is done, CatMDEdit applies the gateway rules 
and a new ISO 19115 record is added to the internal browser. The user will then be able to man-
age this record in the same conditions as any other ISO 19115 record (Fig. 3). 
 

 
Figure 3. Importing a MARC 21 record in CatMDEdit. 
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Figure 4 shows the implementation process of transforming from a MARC 21 record to an ISO 
19115 record. Once the user has selected the file to be converted, the first step is to transform its 
contents into a common model. This will make it easier to process the information. For this pur-
pose the model provided by the MARC XML format has been selected. The main reasons for this 
choice are its ease of use and the existence of an xml schema that normalizes its structure. Trans-
formations to this format are a relative easy task thanks to the existence of an open source library 
called marc4j8. 
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Figure 4. MARC21 to ISO 19115 transformation process. 

 
Having the MARC 21 record in XML format, the next step to take is the extraction of the fields 
which have been considered of interest in the gateway definition. In this way, a table with the 
mappings between the ISO 19115 destination properties and the MARC 21 extracted values is 
obtained. However, these extracted values cannot be directly written in an ISO 19115 record be-
cause their representation can be different between a standard and the other (for example, differ-
ent ways to express a same datatype or special codes for a controlled value). In addition to that, 
there can be several MARC 21 properties which are mapped to the same ISO 19115 element, so 
an additional process is needed in order to delete duplicated values or to structure the information 
in a readable way. Finally, the generated ISO 19115 record must be valid in conformance with the 
XML Schemas defined by the 19139:2007 (ISO 2007) standard and with INSPIRE Metadata Im-
plementing Rules (European Commission, 2008). All these processes are executed and a table 
containing the fitted values is generated as a result. The last step is writing all the fitted values in a 
XML record following the ISO 19115 model and storing it in the local metadata repository man-
aged by CatMDEdit. 
In this CatMDEdit distribution, not only the MARC 21 to ISO 19115 transformation has been de-
veloped, but also the conversion in the opposite direction is available (Fig. 5). In this case, the ex-
port utility must be launched in order to transform from an ISO 19115 record to a MARC 21 file. 
The implemented process is not detailed in this paper because it is very similar to the one fol-
                                                 
8 http://marc4j.tigris.org/  
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lowed to transforms from MARC 21 to ISO 19115 with the only difference that mapping and 
transformations are applied in reverse order. 
 

 
Figure 5: Exporting an ISO 19115 record to a MARC 21 file in CatMDEdit. 

 
Conclusions 

 
The computer implementation of the gateway MARC21-19115 in the tool CatMEdit concluded 
much of the project designed. A thorough testing of the robustness of the gateway and its imple-
mentation still has to be conducted . The test will consist of the implementation of the gateway 
within an institution that uses a catalog in MARC21. We expect to see in practice what the poten-
tial loss of information is due to the process of transformation and what are the problems that end 
users, documentary and catalogers find. The experience will also serve as an example for other 
institutions to understand both the advantages and difficulties in using the gateway. We hope to 
use these lessons to improve both the gateway and its computer implementation. 
Finally, it is expected that the gateway will end up being adopted by the National Geographic 
High Council as a recommendation and serve as a starting point to incorporate cartographic herit-
age into the development of SDI. As seen, this is an essential element for the publication of histor-
ical maps on Internet with the network using interoperable services. But it is not enough, so for 
the GTI PC-IDE is still a long way from bringing to the world the valuable map treasures kept in 
our archives. 
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