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Abstract: 

As far as systems for library management are concerned, a recent trend has been to develop 
Open Source Software (OSS). Library automation software uses a number of standards which 
are almost universally applied across the library world. One of these, UNIMARC, has various 
dialects. This paper looks at implementing UNIMARC and Chinese MARC (CMARC) on 
Koha, one of the longer-established OSS packages. It will determine to what extent the 
various features of UNIMARC and CMARC which are not present in MARC21 such as 
linking fields can be supported in Koha and what is required to implement them if they are 
not available. 

1. Background  

The Integrated Library System (ILS) environment has changed considerably over the last few 
years. A recent trend has been to develop Open Source Software (OSS) ILSs. Libraries turn to 
OSS solutions mainly because several OSS library management systems such as Koha have 
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been considered modern and mature systems that would fulfill libraries’ needs; OSS are more 
open to customization to meet the special demands of libraries; OSS features emerge from the 
user community that have contracted or developed and contributed them so that other 
libraries can use and benefit from them. Furthermore, libraries using OSS have more support 
options than those using proprietary software (Breeding, 2007). 

Library automation requires a higher level of text processing than many information retrieval 
systems because it needs to take into account characters with diacritics. Computers began in 
the United States where there is predominantly used the basic character set of latin characters 
without diacritics. However, one needs to know if eleve will retrieve élève or not. One needs 
to be able to distinguish between eleve and élève. The situation becomes even more complex 
with non-latin alphabets. Unicode has been developed for this purpose. 

Library automation software uses a number of standards which are almost universally applied 
across the library world so every library systems should incorporate them. One of these 
standards, arguably the most important as it allows the sharing of records created in one 
library around the rest of the world, is MARC (Machine-Readable Cataloguing). 
Unfortunately, it has various dialects, one of which is used extensively around the world. It is 
called UNIMARC, Universal MARC Format. In Taiwan, a sub-dialect of this, Chinese 
MARC (CMARC), is the most widely used machine-readable format among libraries. The 
most common dialect of all is that developed originally by the US Library of Congress as LC 
MARC which is now known as MARC21. All OSS packages are likely to implement this 
format, but other dialects have more advanced features since they have been developed more 
recently than LC MARC/MARC21. For example, UNIMARC implements more subfields so 
has a higher level of granularity than MARC21, and has different methodologies of linking 
which need implementing separately by any software. 

UNIMARC in its 3rd edition (2008) has been updated recently to take into account new 
changes in the internationally-accepted record structure to take into account Unicode. In 
2004, the National Central Library (Taiwan) hosted an unofficial Unicode Workgroup with 
the purpose of seeking solution of issues of multiple internal codes, that is, Chinese Character 
Code for Information Interchange (CCCII) and Big5, the most widely used Chinese internal 
codes among libraries in Taiwan. (Mao and Hsu, 2006)   

Koha was originally developed for use with MARC21 which is used around the 
English-speaking world. In the following section, we will discuss the implementation of 
UNIMARC and CMARC on Koha to evaluate to what extent the various features of 
UNIMARC and CMARC which are not present in MARC21 such as linking fields (e.g. the 



 3

methodologies for linking from a record of a serial to its later or earlier titles) can be 
supported in Koha, and what is required to implement them if they are not available.  

The Koha system was originally developed for the Horowhenua Library Trust by Katipo 
Communications in 1999. Koha went into use at the Nelsonville Library (Athens County, 
Ohio) in the fall of 2003. According to Breeding (2008), Koha ranks as the first full-featured 
open source ILS and serves the most number of libraries, mainly public libraries, in the US. 
Koha is only at the early stage both in the UK and in Taiwan, yet the future development in 
the two countries could be promising.   

2. A Koha UNIMARC/CMARC/MARC21 Testbed 

The testbed we are working with is to take Koha as our library system to examine the various 
features in MARCs; that is UNIMARC, CMARC and MARC21. In the testbed, 24 
ISO2709-compliant UNIMARC bibliographic records, and 100 each of CMARC and 
MARC21 bibliographic records were tested. 

Defining Koha Framework 

Before putting Koha to work, we defined the MARC fields and subfields framework using 
tools provided by the Koha system. Presently, Koha officially provides default MARC21 and 
UNIMARC templates. It is possible to redefine the cataloguing framework according to the 
practices of the library. The Koha-Taiwan team has developed a free CMARC template which 
is currently used in most Koha libraries in Taiwan (Mao, 2006). A redefining example in 
CMARC below in Figure 1 shows on the left-hand the default Koha CMARC, and in the 
right-hand, a subfield $s has been redefined in Field 700, and so is displayed in the catalogue 
record. The data in subfield $s remains in Koha even without being redefined. 
 

        
Figure 1: Redefining Koha Framework in CMARC 
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In the testbed, we defined the testbed to be based on UNIMARC 3rd edition (2008), CMARC 
4th edition with update 2001 and MARC21 1999 edition with update 2008. 
 
Importing MARC Records 

We encountered no difficulty in importing bibliographic records in the three MARC formats 
except that the default encoding system in Koha is UNICODE ( that is UTF-8 here), and in 
Taiwan, the most accepted internal codes are CCCII and Big5. Special programming is 
required here in order to import the Chinese bibliographic records into Koha and display 
properly the data (Tsai, 2007). An example of UNIMARC importing data is shown in Figure 
2. Clicking the far right end Bib numbers, the system will show the MARC records.  

 

 
 
Figure 2: UNIMARC Records  
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MARC View and Simple View 
Bibliographic data can be displayed in MARC format, in simplified form, or in ISBD format, 
in both the librarian interface and the OPAC. Before viewing, we defined display formats of 
fields and subfields. In Figure 3, a UNIMARC record displays three options of viewing: 
Normal View, MARC View and ISBD View.  
 

 
Figure 3: ISBD View of a UNIMARC Record 
 
Language Encoding and Transmission 
It is essential to have knowledge of the encoding system before working on the Koha system. 
ISO2709 defines the length of fields, yet the length varies due to the characters. For example, 
Chinese characters take 2 bytes which is different from Western characters, and this causes 
extra work, that is special programming, when working on Koha, This situation is commonly 
seen in Asian countries, such as China, Japan and Korea. 
 
In the testbed, we tested three MARC formats and proved that libraries need to define the 
MARC framework before importing their data, and the result showed that there is no 
difficulty for any MARC formats to work on Koha properly.   

3. Comparison and Evaluation  

There are many subtle differences between the formats but they are all very closely related to 
each other because they all act as a carrier for Anglo-American Cataloguing Rules. 
UNIMARC was developed with a view to moving away from the catalogue card concept 
inherent in MARC originally; the tags of MARC are generally ordered as in a catalogue card 
with main heading, description, subject access and other added entries (tracings) in that order. 
UNIMARC has a more logical tag hierarchy ordered by function After the coded 
identifiers/standard numbers and coded data elements (MARC21 begins with codes and 
follows with identifiers), we find description (ISBD), notes (as in ISBD), linking (which 
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probably follows notes because the traditional output of a link is a note) subject, and then at 
700 name access points. Individual tags within the blocks are different. However, these 
distinctions are in many senses trivial. More important as far as compatibility is concerned 
are issues relating to granularity at the subfield level and the methods of linking. As far as 
implementation by software is concerned, the two features which need to be tested for 
individual implementation are linking techniques and coded data fields. Linking is a complex 
activity. Coded data fields are intricate as far as data entry is concerned. That is because the 
fields require careful counting of codes to enter and to avoid this being onerous we need a 
tailor-made entry methodology. Coded fields are important for multi-lingual multi-script 
functions. This data is best stored as coded data. Work has been done on defining language in 
webpages with a view to helping with retrieval through search engines and it is just as 
important to define language of text in a catalogue. Additionally, end users are usually 
interested in the language of a bibliographic item and even of the original work. These data 
are stored in coded form. If a system cannot deal with a script, there needs to be 
transliteration with appropriate information to enable conversion in a system where it is 
available and to permit information retrieval. 
 

Comparison 
A. Coded Data Fields 
We tested Coded Data Fields, that is, fixed-length fields, in UNIMARC and CMARC on field 
100, 101, 105, 110, 115, 116, 117, 120, 121, 125, 126, 128, 129, 130,135,140,141, and in 
MARC21 on field 007 and 008. We discovered that in the basic Koha system only are found 
default Coded Data Fields 100, 101 and 105 with subfield $a in UNIMARC and CMARC as 
showed in Table 1, yet full subfields in 007 and 008 in MARC21 shown in Figure 4 by 
clicking the icons in the far right end.  This implies that systems librarians need to enable 
the subfields by redefining the Koha system framework when working with UNIMARC or 
CMARC; whilst all the subfields of Coded Data Fields are available there on MARC21. For 
technical support terms of view, this is an advantage of MARC21 when implementing Koha 
into libraries because not much extra work is needed. 
 

tagfield  tagsubfield librarian 
100 A General Processing Data                
101 A Language of the Text, Soundtrack, etc. 
105 A Monograph Coded Data  

Table 1: UNIMARC Default Subfields 
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Figure 4: Cataloguer’s Screen of 007 and 008 in MARC21 

 

B. Linking Fields 
When testing linking fields on the three MARC formats, we discovered that Koha system 
does not default to any of the three MARC formats. For example, there does not exist 4xx in 
the UNIMARC default set of fields. Users must enable these fields through redefining the 
framework. This could be that linking fields are not principal elements as coded fields if 
displaying library catalogue records is the aim. Another possibility is that libraries which do 
not have many serial materials would find linking fields not necessary. We understand also 
that some countries that use UNIMARC do not use linking fields. Additionally, there are 
alternative techniques and for these to be operational, more programming work would be 
needed in developing a Koha implementation for UNIMARC. 
 

The live realtime linking in Koha is realized mainly through Value-builder. Taking the 
example of UNIMARC, subfield 410$d (Date of Publication) is linking to subfield 210$d, 
and subfield 410$t (Title) is linking to one of these three subfields: 200$a or 225$a or 500$a. 
Koha system allows users to redefine the linking framework according to institutions’ 
practices. Furthermore, field 481 (Also Bound With This Volume) and its subfields are 
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playing an actual role in live linking in Koha. Below is an example taken from our 
UNIMARC bibliographic records.  
 
<datafield tag="481" ind1=" " ind2="1"> 

<subfield code="1">001295852</subfield> 
<subfield code="a">Loura, Lu?s Armando de</subfield> 
<subfield code="c">Lisboa. -[s.n.,</subfield> 
<subfield code="d">D.L. 1956]</subfield> 
<subfield code="t">Regula??o de avaria grossa pela arribada a Durban 

do N. M. "Benguela", em 12 de Agosto de 1952</subfield> 

<subfield code="5">PTBN: S.A. 5516//3 A.</subfield> 
</datafield> 
 

Evaluation 
As we discussed in Section 3, UNIMARC has a more logical tag hierarchy ordered by 
function than MARC21, yet from a library systems point of view, MARC21 stands in a better 
position to be applied in the Koha system than UNIMARC and CMARC. This is because in 
MARC21, the most important coded data are designed in 007 and 008, and subfields in the 
two fields are all defined, while in UNIMARC and CMARC, the coded data spread into more 
than ten fields, and more than 90% of their subfields are not defined. Perhaps this explains 
the reason why the Koha system grows steadily in the US market more than in any other area 
in the world. From institutions’ point of view, institutions which have sufficient technical 
support might not opt to apply a free integrated library system, but for institutions that do not 
have sufficient technical staff, and wish to apply free integrated library system, MARC21 
could be the first option when considering Koha system. We mentioned in the Comparison, 
although all linking fields are not found in Koha default subfield, institutions can still 
redefine these accordingly depends on institution’s practices. 

4. Conclusion 

Koha is a mature integrated library system with good merits. Also, it is true that Koha 
provides default MARC21 and UNIMARC templates. This implies that Koha is designed 
rather to be used for MARC21 or UNIMARC but not for multi-scripts like CMARC, 
Japanese MARC or Korean MARC which need special programming. For countries with 
lower information technology development, enormous library system technical work is quite 
complex and requires in institutions wishing to do this a certain level of computer expertise 
which is not found in many developing countries.  
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Koha already has a substantial growing market in the US where MARC21 is the main format 
in use. In UK, although some libraries now use MARC21, some libraries still follow 
UKMARC which is more closely related to UNIMARC in the granularity of its fields, which 
probably is the main reason that Koha is only just starting there. In Taiwan, CMARC is 
closely intertwined to UNIMARC, and although Koha-Taiwan is volunteering putting 
ongoing effort to maintain and provide helpful assistance to those interested institutions, the 
Koha user community in Taiwan is small and not organized.  

We conclude that implementing UNIMARC or MARC21 or even any other types of MARC 
formats in Koha along with a commercial-level-support like the business model in the US 
market should be our recommended solution. 
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