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Abstract

 
This paper is a roadmap to a project for establishing name, title and subject authority records in Arabic, following the Library of Congress cataloging and classification rules and MARC 21 standards. The paper discusses the various elements needed to launch such a project. It opens the doors for future research to study these elements in details. 

 
In our design, Arabic name and title authority records will include the transliteration form of the name in addition to the Arabic script. The Arabic subject authority records will include the equivalent Library of Congress subject headings. Such a structure will facilitate information to both Arab and Western researchers alike. It will be the missing link, which will bridge the flow of information between the two sides of the world. It will also give the user the choice of using the Romanized form or the natural language of the text.

 
We present a database design for authority terms and the bibliographic data. Because of the concern on the performance of the search operation, we present two indexing schemes for expediting the search operation. Finally, we discuss the trade offs between the two indexing schemes.

 
The authority records can also serve as access points used in Arabic indexes, databases or any other forms of Arabic information. In other words, it can contribute significantly to the infrastructure of a Middle Eastern information highway. 

1.
Introduction and Problem Statement

 
For many years, researchers worldwide have suffered from inadequate access to Arabic materials. Different areas of the world have different experiences with the Arabic language; however, the net result has been poor retrieval of Arabic materials, which were unrepresentative of the Arabic language scholarship. 

In the Middle East, the absence of a single Arabic authority file with high cataloging standards resulted in a catastrophic situation. Unlike in North America where libraries get name and title authority records mainly from the Library of Congress, libraries in the Middle East struggled with establishing name and title authority records individually. These records are usually poorly constructed and lack clear standards and polices. As a result, establishing consortiums and sharing data are impossible. For example, a researcher might find the books under the author “غزالي” [Ghazzālī] in one library and under “أبو حامد الغزالي” [Abū Hāmid al-Ghazzālī] in another library. In other words the patron has to “guess” the name of the author he or she is searching for.1
 
In recent years, there were several Middle Eastern attempts for establishing Arabic subject headings. Unfortunately, most of these endeavors were personal, outdated, inconsistent and lacked a comprehensive view of a global information solution. Different libraries in the Middle East adopted different solutions and as a result, patrons again had to “guess” for subject headings used in a certain library.2 Furthermore these subject headings were not linked with equivalent Library of Congress subject headings. Therefore, patrons who needed an inclusive subject search had to search twice. Once for the Arabic term and once for the English term.

 
Finally, there was a lack of establishment of technology standards to support the Arabic language in library automation systems. There was several Arabic code pages used to present Arabic in the automation environment. Consequently, there were numerous compatibility problems, which prevented exchanging information.3 

 
To sum up, this situation made it difficult for institutions in the Middle East to share information and form consortiums. As a result, a substantial amount of time and money is wasted re-entering and reorganizing information. 
 
On the other hand, there are established cataloging standards for English language, and there is a lot of research in improving the search in databases of English records.4,5 However, the lack of technology standards for Arabic characters made it difficult to support the Arabic language. Therefore, Arabic transliteration and English subject headings were implemented instead. Transliteration is writing Arabic using Roman characters, a practice currently used by the Library of Congress and the rest of the Western World. This added another layer of complexity to the user and the cataloger. The user has to know the transliteration rules to be able to search effectively. In addition, sometimes it is difficult to read the transliterated Arabic in systems that do not support diacritics. Finally the user has to know the equivalent Library of Congress subject heading for the Arabic subject to be able to retrieve information. 

 
Since Romanization depends on Arabic diacritics, which are unwritten, the cataloger has to cover all transliteration possibilities to insure record retrieval. For example the Cataloger has to have the cross reference “Ghazālī” for the “Ghazzālī” name heading.6

 
With the introduction of MARC21 and its support to UNICODE, a major obstacle has been resolved. UNICODE is the universal code page of all languages which makes it possible to present Arabic script in a consistent way.  MARC21 Format for Authority Data supports different models for accommodating foreign languages. In the summer of 2003, we sought the advice of Dr. Barbara Tillett, Chief, Cataloging Policy and Support Office at the Library of Congress, about the best of these models. We were advised that model B of Appendix C is the preferred model. In this model, the established form of an authority record is in the Arabic script. The equivalent Latin script form of heading is shown in a 7XX heading linking entry field (Figure 1).

040 ## $a***$bara$c***

100 1# $aالغزالي، 1058-1111 
670 ## $aأبو حامد الغزالي, 1988. 

700 17 $aGhazz¯al¯i, 1058-1111$0<record control number$2<thesaurus                                                source code>

Figure 1: Multiscript Authority Record

 
The library automation system will have the Arabic authority record and its equivalent Romanized authority records. This arrangement will facilitate access to all bibliographic records in the database for a user’s particular search.
2.
Research Issues in the Arabic Authority Project

  To accommodate the needs of Arabic script, current and new cataloging, automation and workflow standards need to be investigated and developed. The relationship between some of these three elements are interrelated and interconnected. For example, changing some of the cataloging rules depends on the automation standards and vice versa.

2.1
Cataloging Issues

There are some cataloging rules to be considered and introduced. Depending on the automation standards, the “”ال [al] Cataloging rules such as in AACR2 24.5A1 and H290 in the Subject Cataloging Manual need to be revisited.  Decisions have to be made regarding the inclusion of diacritics such as the َ  [Fatha] and ُ [Dammah]. A more difficult issue is how to deal with letters connected to words such as “و” [Wāw], “ب” [Bā’] and “ف” [Fā’].  

To be able to “manufacture” authority records, there should be an agreement on reference sources that can be used to establish such records. Manufacturing authority records is to mass produce authority records by creating a record for every entry in the reference sources. Such process can be used for headings that do not change very often such as headings for deceased authors. If automation and templates are used in manufacturing headings, we believe it will be faster and cheaper than the current practice, which is to produce an authority record only if it is needed for cataloging a particular item. In the current practice, a lot of time is wasted searching for a particular heading separately. 

If subject authority records are to be used in databases other than the library integrated systems, creating subject authority records that include free-floating subdivisions should be considered. Similarly, the issue of free-floating subdivisions controlled by pattern headings in subject authority records should be investigated. The ways to automate this process which should save time and effort  are also to be investigated.

Finally, it is important to accommodate the needs of some Arab users who have particular preferences such as accessing personal names in the direct order instead of the inverted order (i.e. starting the heading with the last name first). Therefore, a reference of personal names in the direct order should be included in the authority records. 

The above tasks can be accomplished by consulting the major libraries from the Middle East, the Library of Congress, the Middle East Librarians Association (MELA) and the European Association of Middle East Librarians (MELCOM). 

2.2
Automation Issues

 
The automation standards, which we are considering, are the minimum standards required in any automation system supporting the Arabic language. The purpose is not to design the most sophisticated Arabic search engine but one that provides a “reasonable” retrieval results. The word “reasonable” is to be defined by the parties involved in the project. 

Among the most crucial automation standards are the indexing rules.  If there is an indexing standard to strip the “”ال [al] from the beginnings of words, the “”ال [al]  in AACR2 24.5A1 and H290 can be kept for the proper display of words since the rules are implicitly applied by the automation standard. However, the “”ال [al] has to be indexed if it is a genuine part of the word such as “ألمانيا” [Almānyā]. In this case a file of stop list words can be introduced to exclude similar words from being striped from “”ال [al]. If it is decided to include diacritics as a cataloging rule, an indexing automation rule has to be introduced of how to index diacritics. The issue of normalization has to be examined carefully. Normalization is indexing different letters as one such as indexing “”أ [Alif-hamzah] “آ” [Alif-maddah] as “ا” [Alif].7
In addition to what was mentioned earlier, “Manufacturing” authority records can also be achieved by creating an “intelligent” transliteration software. An “intelligent” transliteration software will have the ability to convert transliteration to Arabic script and vice versa with high accuracy. The software will be able to “learn” from its previous mistakes, therefore, the more data is inputted and corrected the more accurate the software will be. Such a software can be used to convert thousands of transliterated Arabic name authority records to Arabic ones. It can also be used to add diacritics to Arabic script since transliteration takes into account diacritics.8
If personal name in direct order is always the first reference (the first 400), the needs of some Arabic libraries can be accommodated by writing a program that will convert the first reference to be the heading. Automation standards have to be developed with consultation of library automation vendors such as Dynix, VTLS and Innovative.

2.3
Workflow Issues

One of the most complex issues is the workflow problem. Authority files are always changing. New authority records are added and old headings are revised. To synchronize the Arabic authority file with other language counterparts files need careful planning. New workflow rules need to be introduced such as if a name is established in Arabic and there is no Romanized form of the name, which party adds the Romanized 7XX for the record. RLIN or OCLC can be used as the vehicle to complete the workflow circle. New partners must be recruited to join the project such as The Academy of the Arabic Language to revise the content of the records.

In the following section we present the required data structure for the authority and bibliography records. We also propose two indexing schemes to improve the retrieval process.

3. Database Scheme and Search Algorithm

The library automation system will have the Arabic authority record and its equivalent Romanized authority records. In Figure 2, a user can search any of the terms such as “السيارات” [al-Sayyārāt], “العربات” [al-‘Arabāt], cars or automobiles to retrieve all bibliographic records related to the term regardless of language. The system will search the authority file first to lookup the authorized forms in all authority records, which in this case “السيارات” [al-Sayyārāt] and automobiles. Then it will search the bibliographic file to retrieve the bibliographic records that carry any of the authorized forms.
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Figure 2: The structure of the Authority Control System
 
Our goal is to help the user to retrieve all records that are relevant to the query keywords. Recall that there might be records that do not exactly match the user keyword but they are still relevant to the topic. To overcome this problem, the library database should be able to identify the right term to use in the search. Recall our earlier example, if a user is searching for books by “أبو حامد الغزالي” [Abū Hāmid al-Ghazzālī] the system should automatically search the database using both “أبو حامد الغزالي” and  “غزالي” [Ghazzālī] (and possibly other forms) as keywords. 

There are two types of library environments that the user might use. If the library already has authority control mechanism in place, then the authority control guides the search.  The search algorithm extracts the authority term and uses it in the search instead of the user query. This will guarantee the retrieval of all records that are relevant to query keywords. This scheme is good for libraries, which have used the same authority record for all its entries.
However, not all libraries are using authority control. Even if a library adopts authority control mechanism they might still have millions of records that are entered in the system before adopting the authority control. Moreover there is a trend recently for multiple libraries to unify their catalogs together to provide more comprehensive service to their users. In lack of standard Arabic authority control there might not be a unique authority term for each keyword
. In this case, the search program has to issue multiple queries for each keyword to retrieve all relevant records. This can be done by first searching the authority file and extracting all the words that are relevant to the keyword under consideration.  The system will then perform multiple searches and retrieve the union of all the results to the user.

4.
Search Efficiency

 
Searching the authority file(s) might become very slow, especially, with large databases. As query might include several keywords, for each keyword the system will search the authority file to extract relevant keywords. To speed up this step we build an index scheme for the Authority file. We propose two different schemes in this paper and discuss the trade offs between the two. 




Figure 3: Scheme A for Indexing Authority Control Data

4.1 Scheme A

In scheme A, we create one large database table that includes all the possible keywords in the database. This table is called Authority table and it mainly consists of two main fields as shown in Figure 3. Keyword field includes all possible keywords in the library database and authority term field that contains the authorized term for such word. For example, if “الســيارات” [al-Sayyārāt] is the authority term for the following keywords “العربات” [al-‘Arabāt], “المــركبات” [al-Markabāt]. Then the Authority table will contain the following two records “العربات, الســيارات” [al-Sayyārāt, al-‘Arabāt]; “المــركبات, الســيارات” [al-Sayyārāt, al-Markabāt].  

The authority table will give the Authority term in one look up. To expedite the search a B+-tree9 index is built on the Authority table using the keyword field as an indexing key. The search algorithm uses the user query to search the B+-tree and retrieve the corresponding authority term. Then it uses the authority term to search the library database. This scheme is useful for libraries, which use a well-established Authority Control system, where the authorized terms are used in all bibliographic records. In this case the search algorithm uses the query keyword to extract the authority term, then uses the authority term to search the database. This scheme is also for the cataloger who adds new book information to find out in one search the authority term for a keyword under considerations. 





Figure 4: Scheme B for Indexing Authority Terms

4.2.
Scheme B

 
This scheme is useful for the case when the library does not employ a complete authority control mechanism or in the case where data come from combined library databases, which do not follow the same authority control convention. 

For this setup we propose a different data structure. Each authority record will be stored separately as a list structure along with the authority term as shown in Figure 4. A B+-tree index is built for all possible keywords in the database. Entries at the leave level of the B+-tree point to the corresponding authority record. The search algorithm uses the query keyword to search the B+-tree index and retrieve the corresponding authority record. The algorithm then extracts the authority term and uses it to search the library database. The results of the search are the answer to the user keyword. The above search is repeated for each keyword in the user query.

5. Conclusion and Future work

In this paper we discussed various issues related to establishing Arabic authority system that will provide appropriate access to Arabic name and subject headings. We presented a design for database structure for both authority files and bibliographic data. We also presented two indexing scheme for expediting search operations.
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Title: About your car


Author: Smith, Robin


Subject: Automobiles
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User searching for any of the terms: Cars, Autos, Automobilesالسيارات، العربات، المركبات


 should get all four bibliographic records 
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العنوان: أحدث المركبات


المؤلف: أحمد حسن


الموضوع: السيارات
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� There might be several authority terms because each library, in general, might choose its own authority term. 





