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Koha is an Integrated Library System with a full range of features including, MARC based cataloguing, Union Catalogue facility, customizable search, circulation, cataloguing module with integrated Z39.50 client, and a simple acquisitions system for the smaller library. Koha is designed to work on Linux, but will work on Windows with the installation of a series of additional modules.
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Summary
Problem

In Nepal, the only union catalogue that existed was in the form of a book, which was published by the Nepal National Library (NNL). The book union catalogue contains catalogues of 8 major Nepali libraries. But this form of union catalogue is not updated regularly and is inefficient in terms of searching, while an electronic union catalogue can be accessed anytime, anywhere. 

Most of the major Nepali libraries have their bibliographic information online via online public access catalogues (OPAC). The variations in cataloguing standards used by Nepali libraries make it very difficult to create a union catalogue; however, the migration to a standardized MARC format and implementation of KOHA ILS by some libraries provided the opportunity for creating a union catalogue.
Project

Madan Puraskar Pustakalaya (MPP) implemented KOHA for its online public access catalogue (OPAC) and currently has around 14,000 validated MARC records online. Similarly, a few other Nepali libraries such as Tribhuwan University Central Library (TUCL), Social Science Baha (SSB) and Martin Chautari (MC) are also using Koha ILS and they have their records in MARC format.  
Selected during the EIFL-FOSS call for pilot projects, MPP took the lead in creating a virtual union catalogue (VUC) across these libraries using KOHA by using the Z39.50 protocol, which is fully supported by KOHA. 

Achievements

· A functional prototype of a virtual union catalogue (VUC) was deployed online (http://vuc.library.net.np) for testing purposes; it includes the records of the 3 Nepali libraries: Madan Puraskar Pustakalaya (MPP); Martin Chautari (MC); and Social Science Baha (SSB). 
· Librarians and their users now have seamless, aggregated access to bibliographic content from geographically dispersed libraries.

· The VUC provides users with standard features: search options (Title, Author, Publisher and Subject); unique set of search results from across the libraries which includes information from the individual libraries systems 

· Librarians now have an efficient copy cataloguing tool; they can download and import into their ILS a bibliographic record in MARC format, without having to create records from scratch, saving them time and cost required for catalogue creation
· Library staff who participated in the project improved their technical skills

· There was increased collaboration across libraries in Nepal

1. Introduction 

1.1 Introduction to the problem

In Nepal, there was no electronic union catalogue. A union catalogue exists only in the form of a book, which was published by the Nepal National Library (NNL). The book union catalogue contains catalogues of 8 major Nepali libraries. But this form of union catalogue is not updated regularly and is inefficient in terms of searching, while an electronic union catalogue can be accessed anytime, anywhere. 

In Nepal, there is no national database as such, however each library has its own database containing bibliographic information of their holdings. Most of the major Nepali libraries have their bibliographic information online via online public access catalogues (OPAC).
A union catalogue would enable users of all participating libraries to search all of their catalogues at once. Technically the creation of a virtual union catalogue is achievable, as this project proves. The most time consuming issue is to ensure that all potential participant libraries have their records in a fully interoperable standard format such as MARC21.
1.2 Introduction to the organization

Madan Puraskar Pustakalaya (MPP) is a non-profit and non-governmental institution, having the largest archive of books and periodicals in the Nepali language. The library holds a collection of more than 30,000 monographs and about 6,000 titles of periodicals and historical archival materials. The library’s holdings and its rare materials have been available to researchers since its inception over five decades ago. The library’s digital catalogue with basic bibliographic information was put online in 2003, using an in-house cataloguing system. But the stored catalogues were not in emerging internationally standardized formats such as MARC21. 

1.3 Why choose a FOSS solution

Since MPP started converting its catalogues retrospectively, in compliance with MARC 21 standard, MPP started looking for a free and open source software (FOSS) integrated library system (ILS). The reason for opting for FOSS-ILS was because of its features and license to test, deploy and redistribute freely. Usually the proprietary ILSs are costly and there have recurring yearly subscription fees. FOSS has become popular over recent years, and there are large numbers of high-quality applications available that are often as stable, secure, auditable, and extensible as the commercial alternatives that would be highly beneficial to develop or enhance the library services. Over the last few years, FOSS has matured and become more widely accepted, and many projects have been carried out to make use of FOSS to help bring about socio-economic development and empower people in developing countries or regions. So, MPP opted to test and use FOSS-ILSs which also have similar features of proprietary ILSs and are also supported by larger communities of users and developers. FOSS-ILSs backed by large communities are likely to have regular updates, good support and documentation. 

1.4 Project background

MPP participated in piloting the Evergreen ILS. Because of the problems in migrating records into Evergreen, MPP later chose Koha ILS. As all the catalogues of MPP are in Devanagari script, and none of the FOSS-ILSs supported Roman transliteration of bibliographic information in Devanagari script, MPP developed a transliteration tool, which was developed in 2008-2009, and was later integrated into the new in-house cataloguing system having MARC 21 support. These tools were also developed using FOSS tools such as PHP and MySQL. 

Currently, MPP has around 14,000 validated MARC records online in their Koha online public access catalogue (OPAC). The retrospective conversion to MARC 21 format is still in process and soon there will be lot more validated MARC records online. After this process, all the records will be in a standard format and library users will be able to browse the library’s MARC records online in Koha and will also be able to reuse the MARC records. By using a cost-effective FOSS-ILS, the library now has its MARC records online with Koha and can be used in creating a union catalogue. Similarly, a few other Nepali libraries such as Tribhuwan University Central Library (TUCL), Social Science Baha (SSB) and Martin Chautari (MC) are also using Koha ILS and they have their records in MARC format. As many of the Nepali libraries are going live with Koha, this urged MPP to create a union catalogue which can be beneficial to libraries and their users in many ways.

2. Project Description

2.1 Union catalogue Overview

A Union Catalogue is a collection of catalogues of different libraries that is searchable from within any of the constituent catalogues. WorldCat
 and Trove
 are two examples among many. Union catalogues are helpful for librarians and researchers in many ways. Librarians can locate library resources in other libraries and can request them through interlibrary loans, and researchers can also check for the availability of desired resources in the libraries. Two of the approaches that can be used to develop union catalogues are: 1) centralized, and 2) virtual.

Centralized union catalogue (CUC) contains catalogues of different libraries in the same system. That is why retrieval of records is quicker in CUC. The CUC allows most convenient access for inter-library loans (ILL) because of one central patron database. But, maintaining the CUC is hard and often costly because of hardware requirements and additional human resources who look after data backup, updates, upgrades. For this approach to work effectively, all the libraries in CUC must actively participate on it and must be cooperative to each other. Also, this model requires tedious process of updating the records from each of the member libraries of the union catalogue.

Virtual Union Catalogue (VUC) is a decentralized, electronically accessible catalogue containing holdings information of different libraries, which makes it seem like a centralized catalogue for the end-users. Using the ability to search several database with a single search, a virtual union reduces the overheads of maintaining a centralized union catalogue. A virtual union catalogue is a real time searching of geographically dispersed libraries' catalogues through the Z39.50 protocol, by which we can eliminate the redundancy of record storage as well as the huge expense of maintaining a centralized catalogue. Z39.50 allows libraries that have separate client and server installations to make their collections searchable through a single interface using Z39.50 protocol, which defines a client/server based service and protocol for Information Retrieval. It is a relatively simple, low-cost way to establish a multi-library catalogue, does not disrupt the existing environment and it can be implemented for a group of libraries even if they are using different brands of library automation systems. There should not be major technological barriers to a distributed solution to create virtual union catalogue as nearly all the modern library systems use Z39.50 protocol. So, we used this approach to develop our union catalogue. The downside of this approach is that whenever any of the target systems goes down, user will not get results from that particular library’s catalogue. 

2.2 Project plan

The overall project lifetime contained following steps, among which collection of comments and suggestions from the partner libraries and enhancements in the system are due:

· Exploration of Z39.50/SRU protocol.

· Configuration of Koha to expose Z39.50/SRU services in all the partner libraries’ Koha systems.

· Testing of Z39.50/SRU using the Z39.50 client of Koha or MarcEdit in the partner libraries’ Koha systems.

· Testing of partner libraries’ records in MARC format.

· Testing and implementation of the PHP/YAZ  (https://www.indexdata.com/phpyaz) PECL extension for searching and retrieving bibliographic information in the partner libraries’ systems using Z39.50/SRU protocol and merging the results from the different systems.

· Development of a prototype for the users to search and retrieve bibliographic information across the partner libraries’ Koha ILSs and display the overall result in a single interface .

· Pilot of virtual union catalogue.

· Collection of comments and suggestions from the partner libraries.

· Enhancement of the system.

2.3 FOSS solution for the development

For the development of the union catalogue, GNU/Linux distributions (Ubuntu and Debian) and FOSS applications (such as Apache web server, MySQL database system, PHP programming language, YAZ and Koha ILS) were used. The development team was more comfortable with the FOSS applications because they had more experience in using FOSS applications and they were also comfortable with the Linux-Apache-MySQL-PHP (LAMP) platform. Koha ILS is one of the most popular FOSS-ILS tools available and it supports MARC21 standard and Z39.50 protocol which are necessary for building a union catalogue. 

2.4 Objectives


One of the main objectives of this project was to develop a virtual union catalogue which could query in geographically dispersed different libraries' catalogues, combine retrieved results, make the results unique and display holdings information of each item in the result. Another objective was to pilot the project to identify how librarians and library users could benefit from such a project and how it could make an impact in the library community.

In this approach, one of the technical difficulties that we wanted to address was the issue of successfully combining and merging the records from the different library systems to create a unique set of results and to paginate the result efficiently. By solving this problem, users would be able to get a unique set of results for their query and would be able to find out the holdings information of the desired items and navigate the results quickly.

2.5 Beneficiaries from the project

Our Virtual Union Catalog (VUC) has a simple web-based interface. So, both librarians and researchers can take the benefits of the VUC from anywhere, anytime. Catalogues in MARC format can be downloaded and reused instead of recreating them from scratch. Deployment of the VUC in any of the platforms (Linux, Windows) is pretty simple. Also, adding and removing libraries’ Z39.50 server information can be done easily.

3. Implementation of the FOSS Pilot Project

Activities were performed according to the project plan as mentioned in 2.2. Two staff from the IT department of MPP worked part time for two and a half months to complete most of the listed activities. 

3.1 Exploration of Z39.50/SRU protocol

This activity explored the technical details and capability of Z39.50 protocol and how it could be used in development to build a virtual union catalogue. The Bib-1 attribute set
 was also explored to find out the name and values of fields used in the attribute set. The Z39.50 handbook
 was also referred to, to gather information about Z39.50 architecture and Virtual Union Catalogue.

3.2 Exposing Z39.50 Services in the partner libraries

To construct a VUC, the preliminary step was to expose the Z39.50 server to the public, so that the Z39.50 client could connect to the Z39.50 servers to query their indexed data. This preliminary phase took a week to complete. After getting the Z39.50 server information from the partner libraries, MPP started developing and testing the VUC by connecting to their libraries’ databases. Server information of libraries involved in VUC has been provided in the following table: 

	Library
	IP
	Port
	Database

	Madan Puraskar Pustakalaya
	204.232.200.153
	9999
	Biblios

	Martin Chautari
	202.70.88.14
	9991
	biblios

	Social Science Baha
	202.70.88.12
	9990
	biblios


3.3 TESTING OF Z39.50 USING Z39.50 CLIENTS OF KOHA AND MARCEDIT
The Z39.50 clients of MarcEdit
 and Koha
 were also tested during this phase to find out what the results of queries look like. We tested these Z39.50 clients for a few days by adding the Z39.50 server information of the partner libraries including other Z39.50 servers available online
. 

3.4 Testing of partner libraries’ MARC records

It was found that partner libraries’ MARC records were not strictly complete. Still, we decided to move ahead to the development of VUC, because apart from Leader and Control fields, there were required tags and field values in their MARC records which were necessary while querying and processing the records.
3.5 Development of VUC

After testing RPN queries
 in the Z39.50 servers of the partner libraries, using the PHP/YAZ
 extension of PHP
, it was considered feasible to develop a VUC using PHP. It took two weeks to complete this activity. MARC XML format was tested for processing and it was preferred because extracting information from XML nodes using PHP was found to be effective. After having all the necessary information and technologies, we proposed algorithms for the VUC, which are discussed below.

We worked with our initial proposed algorithm for few weeks, but we discarded it later because much processing took place in processing records as explained in the following steps: 

· Process the records and extract information about author, title, publisher, edition and published year, including the holdings information,

· Dump the extracted information into the database,

· Retrieve the unique entries using SQL
 query,

· Query the database for the holdings information from each entry and attach holdings information to them,

· Paginate the unique result set.

The second iteration of the algorithm was quick, but again it was discarded because the algorithm was only focused solely on performance, not on the representation of information as it has to be in a union catalogue. In this approach, results were not processed like they needed to be to create a unique result set. So, the results of the query from the libraries were shown only when the link of each respective library was clicked. 

Finally, a third iteration of the algorithm was proposed and it was successfully implemented. When a user queries the VUC, it connects to all the target libraries’ Z39.50 servers to gather results for the given user’s query. The combined results are then processed to create a unique set of results by matching author, title, publisher, published year and edition. In the unique list, holdings information is then attached to each of the records from the unique list. The final result is then stored in the database, so that if any other users search the same query, then the result can be displayed quickly without performing the search in all the target Z39.50 servers again. The result stored in the database is later retrieved, formatted and paginated. 

4. Outcomes

The outcome of the project was a functional prototype of the VUC with records from 3 libraries: Madan Puraskar Pustakalaya (MPP); Martin Chautari (MC); and Social Science Baha (SSB). The prototype is deployed online (http://vuc.library.net.np) for testing purposes. 
Users can search in all the target libraries defined in the VUC, and it groups the results and shows the name of the library/libraries where the specific titles can be found. In this way, library users can locate the library resources in multiple catalogues, and can make a choice to visit the nearest library to collect a particular resource.

Users can search in the bibliographic attributes: Title, Author, Publisher and Subject. From the search result, user can either view the details of a particular title in the VUC itself, or in the OPAC of the respective library’s Koha ILS. The names of libraries and other information such as Accession or Classification number are shown as holdings information in each entry of the search result (see Figures 1 and 2). Details of titles are shown when user clicks the link in the search result. Also, users can further browse the OPAC for the particular title or subjects by clicking the links. Furthermore, users can download the browsed bibliographic record in MARC format. In this way, librarians can retrieve bibliographic information of the other libraries, without having to create records from scratch. This will save a lot of time and cost required for catalogue creation, because the retrieved record can be directly imported into any ILS supporting MARC standard.
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Figure 1: Search result in VUC

Figure 2: Record details with holdings information
4.1 Pilot of Virtual Union Catalogue and collections of suggestions and ideas

The developed prototype was deployed online and its URL http://vuc.library.net.np was shared with the partner libraries. Also, the partner libraries were requested to send their feedback and suggestions about the prototype. We are still awaiting feedback to further enhance the system. 
4.2 Challenges

The main challenges faced during the development of the VUC were related to defining the correct algorithm to query and merge the records and the diversity in cataloguing standards across libraries.  It proved very difficult to create a unique set of records and store the unique set of results in the database; it was the most time consuming tasks after retrieving the records. Retrieval of records from the different Z39.50 servers depends on the kind of query that is passed to the VUC. If the query is too short or common, VUC returns lots of results, and processing and matching the field values of each of the MARC XML records and then grouping the records takes a long time to complete. We are seeking approaches to overcome this challenge.

Creating a union catalogue of all the major Nepali libraries is possible, but not until inconsistency in their cataloguing standard has been resolved. WINISIS or CDS/ISIS are most frequently used in Nepali libraries, while some also use custom made applications to catalogue items in the Nepali language. Also, few of the Nepali libraries are aware of Free and open source software (FOSS) applications for libraries and about the new trends of cataloguing standards such as MARC 21, which enables interoperability among library systems.
5. pARTners and Key roles
For the pilot of this project, three Nepali libraries participated: MPP, MC, and SSB. Tribhuvan University Central Library (TUCL) is also interested to get involved in the pilot of VUC in the near future. All of these libraries are using Koha ILS and they have their MARC records live with a Koha OPAC.

The IT team of MPP took over the development of VUC. Jagadish Aryal (librarian) from SSB and Kishor Pradhan (Layout and IT admin) from MC cooperated by sending their sample MARC records and their Z39.50 server information. Amar Gurung (Executive Director) from MPP, Dr. Pratyoush Onta (General Secretary and Director of Research) from MC, and Deepak Thapa (Director) from SSB cooperated in executing the project. Pawan Thapa (Manager of bibliographic services) and Basanta Pantha (Senior officer of bibliographic services) from MPP assisted in testing MARC records of the partner libraries, and by providing necessary information such as which tag sub-fields in MARC records were necessary and which tag sub-fields should be copied and combined to create a unique list of results.

As the interface of VUC was fairly simple, library staff didn’t require training. Also, as the prototype of VUC still requires many improvements in terms of features and algorithms, it has not yet been exposed to the general library users, therefore user feedback has not yet been sought.

6. Benefits and impact

Both librarians and researchers can benefit from the VUC. Catalogues in MARC format can be downloaded and reused instead of recreating from scratch. Deployment of VUC in any of the platforms (Linux, Windows) is straightforward. Also, adding and removing libraries’ Z39.50 server information can be done easily.

As this project is still under development and requires many improvements in terms of features and algorithms, we have not yet conducted survey across the libraries and among the library users to know its actual benefits and impact. We are planning to do this, as soon as possible, by use of a questionnaire for users and interviewing library staff. 

6.1 Success Stories

We haven’t yet received any feedback from the partner libraries. But, technically speaking, it can be considered as a successful project from our perspective, because the prototype of VUC gives the intended result. We need to conduct a survey across partner libraries and among library users to know about the impact of project and to know its success.

7. Lessons Learned

· Based on our experience, anyone who is willing to start a FOSS project should first have to be sure about the availability of support for the FOSS applications being used in the FOSS project, whether from online forums, IRC or mailing lists. If the FOSS application doesn’t have a good community support, then one should think about finding an alternative FOSS application for the project. 

· Many FOSS products have to be compiled and installed on an operating system (often Linux) before using them. One should be comfortable with the operating system (OS) that is required for the FOSS product - not all FOSS applications are compatible with all OS environments. 

· If the project is aiming to customize the application by editing the source code, then the person must also need to have knowledge of the programming language which was used to develop the FOSS application. 

· The project should select those FOSS applications which have good documentation. While working on our project, we realized later that documentation of the PHP/YAZ extension was not sufficient. Due to the lack of documentation, some problems still exist in our project and have not been addressed yet: related to searching using AND, OR, NOT operators in the query, and related to sorting the search results using different bibliographic attributes such as author, title, subject, publisher, etc.

· What we learned during the development of VUC is that, for effective searching and matching of author, title, publisher, published year and edition in the combined search result from different Z39.50 servers, the partner libraries need to create MARC records in compliance with MARC 21 standard. They must also use MARC authority records (http://authorities.loc.gov/) for uniformity in authors, titles and subjects. For uniformity in transliteration of bibliographic information, the partner libraries also need to use ALA-LC Romanization table (http://www.loc.gov/catdir/cpso/roman.html).   

8. COnclusion – the future


MPP will be extending this project in the near future to improve features, and has also requested TUCL to join in this project, which will provide an opportunity to test the performance and features of the VUC by searching the large catalogue of TUCL. Also, we will encourage other Nepali libraries that have a Koha OPAC to send their Z39.50 server information to MPP to add their library’s catalogue to the VUC. We also have a plan to explore new possibilities with the PHP/YAZ extension. Besides these activities, we are also planning to conduct a survey across the Nepali libraries and among library users to establish the benefits and impact of the project and seek feedback for future improvements.

We plan to improve this project by performing the following enhancements in the near future:

·  A feature to search and sort the records from different bibliographic attributes.

· Searching and categorization of items, so that users can locate the items easily.

· A feature to enable users' comment/review of library resources: Users can also use their existing Facebook account instead of creating a new account. In this way, VUC will become more interactive and useful. 

· Tagging is another useful feature that can be enabled for the effective categorization of library items.

· Another exciting feature that can be done in VUC is to display book covers of library items.

· Testing of VUC with other FOSS-ILS that utilise the Z39.50 service.

· Adding a feature to the VUC so that users can share the library resources with their friends in social networking websites.
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10. Further information about KOHA

· Languages: English. Spanish, Arabic, French

· EIFL users:

· Mali: Library of the Faculty of Medicine, Pharmacy and Dentistry at the University of Bamako

· Malawi: Mzuzu University Library   

· Azerbaijan: Caucasus Research Resource Centre

· Nepal: Madan Puraskar Pustakalaya
· Homepage: http://koha-community.org/
· Download page: http://koha-community.org/download-koha/
· Licence: GNU General Public License (GPL)

· User community: http://koha.org/about/get-involved/mailing-lists/mailing-listsg;http://lists.katipo.co.nz/mailman/listinfo/koha
· Developer community: http://lists.koha-community.org/cgi-bin/mailman/listinfo/koha-devel
· Learn more: see the EIFL FOSS Koha page containing details of the EIFL-FOSS Themed Week on Koha







�	 � HYPERLINK "http://www.worldcat.org/"��http://www.worldcat.org/�


�	 � HYPERLINK "http://trove.nla.gov.au/"��http://trove.nla.gov.au/�


�	 � HYPERLINK "http://loc.gov/z3950/agency/defns/bib1.html"��http://loc.gov/z3950/agency/defns/bib1.html�


�	 � HYPERLINK "http://www.oclcpica.org/content/45/pdf/z3950_handbook_paper.pdf"��http://www.oclcpica.org/content/45/pdf/z3950_handbook_paper.pdf�  


�	 A MARC editing tool which also helps in conversion of records (� HYPERLINK "http://people.oregonstate.edu/~reeset/marcedit/html/index.php"��http://people.oregonstate.edu/~reeset/marcedit/html/index.php�)


�	 Koha open-source Integrated Library System (ILS) – � HYPERLINK "http://koha.org/"��http://koha.org� and � HYPERLINK "http://koha-community.org/"��http://koha-community.org/�  


�	 Library Z39.50 destinations - � HYPERLINK "http://staff.library.mun.ca/staff/toolbox/z3950hosts.htm"��http://staff.library.mun.ca/staff/toolbox/z3950hosts.htm�


�	 � HYPERLINK "http://php.net/manual/en/function.yaz-search.php"��http://php.net/manual/en/function.yaz-search.php�


�	 PHP/YAZ is an extension to the popular web server language PHP that implements Z39.50 origin (client) functionality as well as the SRW/SRU protocols (� HYPERLINK "http://www.indexdata.com/phpyaz"��http://www.indexdata.com/phpyaz�)


�	 Server-side HTML embedded scripting language (� HYPERLINK "http://www.php.net/"��http://www.php.net/�)


�	 SQL is a programming language designed for managing data in relational database management systems (RDBMS).
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