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Abstract

This paper presents an overview of Microsoft Arabic Word-Breaker. It documents the necessary steps to install as well as indicates the known issues. The paper contains scenarios explaining how to use Microsoft Arabic Word-Breaker in your system and provides information about the Word-Breaker technique and its linguistic features.
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Introduction

A Word-Breaker is a computational linguistic theory that considers the characteristics of non-European languages. The Arabic search techniques are based on Word-Breaker. The main function of Microsoft Arabic Word-Breaker is to help users updating their systems by adding more search capabilities for the Arabic language
Installation Requirements
The following points show the needed requirements to use Microsoft Arabic Word-Breaker on different systems. 
Installation Requirements for Windows Indexing service
The following steps are the main requirements for installing Microsoft Arabic Word-Breaker on Windows that will update the Windows Indexing Service
1. This product can be installed on any of the following operating systems:

a. Windows 2000 Professional/ Server/ Advanced server

b. Windows XP Home/ Professional

c. Windows 2003 Server

Note: you can install this product on the Arabic localized versions of Windows or on any language available for Windows, you only will need to enable the Arabic by installing CS (Complex Script)  as described in Step 3 below.

2. Make sure to update your Windows with the latest updates and service pack available for your Windows.

3. Ensure that Arabic is enabled in your Windows. For more information, please refer to the  steps  mentioned in the  following  link to find how  to  install CS (Complex Script) in your Windows http://www.microsoft.com/middleeast/arabicdev/Windows/winXP/wPapers.asp#Arabic%20support 

4. Make sure to set both user locale and system locale to Arabic any country (you can follow the steps mentioned in the location http://www.microsoft.com/middleeast/arabicdev/Windows/winXP/kBase/setLang.asp#content for how to set both system and user locale)

Installation Requirements for SharePoint Portal Server 2003

Important: 
The current beta versions of Microsoft Arabic Word-Breaker may cause some issues with this scenario. Microsoft still opens the beta feedback form to collect feedback from customers and fix the current issues.

http://www.microsoft.com/middleeast/arabicdev/beta/feedback
As the SharePoint Portal Server 2003 uses Microsoft Indexing service to search the portal documents and lists, Microsoft Arabic Word-Breaker updates the searching capabilities of the SharePoint Portal Server 2003. The following requirements are needed to install and use Microsoft Arabic Word-Breaker with SharePoint Portal Server 2003
1. Ensure that SharePoint Portal 2003 installed.

2. Make sure to update your Windows and your SharePoint Portal 2003, with the latest updates and service packs available.

3. Ensure that Arabic is enabled in your Windows. For more information, please refer to  the  steps  mentioned in the  following  link to find how  to  install CS (Complex Script) in your Windows http://www.microsoft.com/middleeast/arabicdev/Windows/winXP/wPapers.asp#Arabic%20support 

4. Make sure to set both user locale and system locale to Arabic any country (you can follow the steps mentioned in the location http://www.microsoft.com/middleeast/arabicdev/Windows/winXP/kBase/setLang.asp#content for how to set both system and user locale)

Installation Requirements for SQL Server 2000

Microsoft SQL Server 2000 is shipped with Full-Text Search Service. The Search service utilizes the Windows Indexing service. As the Indexing service gets updates with Microsoft Arabic Word-Breaker, the Full-Text Search service is enabled for running queries using the new Arabic Word-Breaker. The following are the requirements to have Microsoft Arabic Word-Breaker work properly with the Full-Text Search service:

1. Ensure that Microsoft SQL 2000 server is installed in your system.

2. Make sure to update your Windows and your SQL server, with the latest updates and service packs available.

3. Ensure that Arabic is enabled in your Windows. For more information, please refer to  the  steps  mentioned in the  following  link to find how  to  install CS (Complex Script) in your Windows http://www.microsoft.com/middleeast/arabicdev/Windows/winXP/wPapers.asp#Arabic%20support 

Installing Microsoft Arabic Word-Breaker
1. The installation process is very easy and requires only executing the tool by double clicking the file WBInstaller.EXE 

2. When the WBInstaller.EXE runs, it opens a dialog prompting you to confirm that the installation process start.

3. By confirming the start of the installation process, the installation program will display several messages in the opened window describing the phase being done and the status. When all phases finishes with “SUCCESSFUL”, you are done with the installation

Note: After Microsoft Arabic Word-Breaker is installed, the Indexing service is restarted through the installation program. It might take sometime for the Indexing service to update the catalogs and generate the new words lists. This will affect the result of the queries you try to run while the service still updating the catalogs. The time needed to finish the update process depends on the number of catalogs and files you have as well as the number of unique keywords that the Index service find during the update process.

Using Microsoft Arabic Word-Breaker
As Microsoft Arabic Word-Breaker is updating the Indexing service, you can utilize the new searching capabilities in three applications: Query the catalog of the Indexing service, Arabic Search in Microsoft SharePoint Portal 2003, and SQL Query Analyzer. The following sections will describe how to use each one in details:

Using Arabic Search in Windows (Indexing Service)

To ensure that Microsoft Arabic Word-Breaker is installed properly, you should search for Arabic words in the files included in the Indexing service catalogs by following these steps:
1. Run Computer Manager component.

2. Expand Services and Applications
3. Expand Index Services from the tree at the left pane.

4. Expand the System component.

5. Select Query the catalog.

6. Make sure you have couple or more text or document files that contain Arabic text and included in one of the system catalogs.

7. Type an Arabic word and in the text box labeled “Enter your free text query below” and then click Search.

8. The search results will show the files that have this word or one of its Arabic derivatives.
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Figure 1: Querying the Indexing Service catalog
Using Arabic Search in SharePoint Portal Server 2003
Important: 
The current beta versions of Microsoft Arabic Word-Breaker may cause some issues with this scenario. Microsoft still opens the beta feedback form to collect feedback from customers and fix the current issues.

http://www.microsoft.com/middleeast/arabicdev/beta/feedback
When installing Microsoft Arabic Word-Breaker in SharePoint Portal Server 2003, the administrator will need to re-crawl the SharePoint Portal Server site to get the catalog updated. In other words, the administrator needs to do a full regeneration to the catalog.
1. Make sure you have couple or more text or document files that contain Arabic text in your SharePoint Portal Server site.

2. Type a linguistic word in the Search textbox, and press the search icon.

3. You will get search result if found in one or more file.

For more information about search in SharePoint Portal Server please refer to the Microsoft SharePoint Portal with Arabic support white pape located on http://www.microsoft.com/middleeast/arabicdev/dotnetServers/SharePointPortal/
Using Arabic Search in Microsoft SQL 2000 Server

Microsoft Arabic Word-Breaker updates the searching capabilities in the Indexing service so any application based on Windows Indexing service can also use the new capabilities of Microsoft Arabic Word-Breaker. In this section, we will explain how SQL 2000 can use Microsoft Arabic Word-Breaker
SQL Server 2000 contains a Full-Text Search service that allows database developers to perform linguistic search queries in multiple Latin languages. With Microsoft Arabic Word-Breaker installed, developers can perform the same queries with Arabic language.

Another benefit for SQL developers when installing Microsoft Arabic Word-Breaker, is they can query an external Data sources (Linked Server) such as file system through the Indexing Service. In this test scenario we will use SQL Query Analyzer and Enterprise Manager that to explain the two functionalities.

- Using SQL Full-Text Search Service with Arabic Word-Breaker

The following steps will show how to use SQL 2000 Full-Text Search to perform Arabic linguistic queries against data stored in tables.

Install Microsoft Arabic Word-Breaker as mentioned before and make sure its working properly with the Indexing service
1. Install SQL Server 2000 with Full-Text Search option selected

2. From SQL Enterprise Manager, connect to your database and create a new Table called “SampleTable” that contains two fields 

a. ID INTEGER IDENTITY(1,1)

b. ArabicText NVARCHAR(4000) 

3. Set the field ID to be the Primary Key of the SampleTable table.

4. Launch SQL Query Analyzer and connect to the database containing the SampleTable table created in step 3.

5. Execute the following commands:

a. Enable the database for full-text indexing

EXEC SP_FULLTEXT_DATABASE ‘enable’

b. Create a new catalog by executing 

EXEC SP_FULLTEXT_CATALOG 'SampleCatalog', 'create'

c. Add the SampleTable table created in step 3 to the catalog

EXEC SP_FULLTEXT_TABLE 'SampleTable', 'create', 'SampleCatalog', 'PK_SampleTable'

d. Add the column ArabicText to the Full-Text Index

EXEC SP_FULLTEXT_COLUMN SampleTable', 'ArabicText', 'add', 0x401

e. Activate the full-text index created on the table

EXEC SP_FULLTEXT_TABLE 'SampleTable','activate'

6. Populate the Full-Text created on SampleTable table

7. From SQL Server Enterprise Manager, right click on SampleTable
8. Select Full-Text Index Table and then select Start Full Population
9. When the population process ends, switch to Query Analyzer and execute the following query to retrive the data from SampleTable using full-text query

SELECT * FROM SampleTable WHERE CONTAINS(ArabicText,'FORMSOF(INFLECTIONAL,مثال)')

Notes:

1. The installation order for SQL Server Full-Text Search and Microsoft Arabic Word-Breaker has no effect. You can install Microsoft Arabic Word-Breaker after or before SQL Server Full-Text Search is installed.

2. The data type of the field contain the Arabic text should be NVARCHAR or VARCHAR. If you intend to use VARCHAR, then you have to set the column collation to be Arabic

3. If you have previously created a Full-Text Catalog for a table and you followed the above steps to include another column containing the Arabic text in the catalog, you have to rebuild the catalog and re-populate the index.

4. In rare cases, you might need to restart Microsoft Search service after you installed Microsoft Arabic Word-Breaker
- Using Indexing Service and Arabic Word-Breaker with SQL Linked Server 

Installation environment
For the following scenarios, we will use the following system configuration:

· Windows 2003 Server (Enterprise edition) updated with the latest security patches and service packs
· SQL 2000 with Full-Text Search service installed
· A text file contains Arabic words 
Note: to follow the example below, please make sure that "بنت" is one of the Arabic words in this text file and make sure to save the file on the root of the dive D:\
· Arabic Word-Breaker installed
Steps
1. Add a new Linked Server in SQL
This is an important step to add external Data source (Linked Server) to SQL server. To apply this setting we need to run the following SQL statement
	EXECUTE sp_AddLinkedServer FileSystem, 
                           'Indexing Service', 
                           'MSIDXS', 
                           'System'




                    CODE 1 – Adding Linked Server to SQL Server
Where:
· FileSystem 

The linked_server_name assigned to this particular linked server. 

· Indexing Service 

The product_name of the data source. 

· MSIDXS 

The provider_name (PROGID) of OLE DB Provider for Indexing Service. 

· System
The name of the text search catalog that will be used for this Linked Server. 

The Indexing Service stores indexes and property values in a text search catalog. By default, a text search catalog named Web is created when Indexing Service is installed. It is possible to specify more than one text search catalog (in our example we used Catalog called "System")
2. Running a query that uses the Indexing Service 
Before running this statement, ensure that you created a text file contains the Arabic words, to be used in this search and save it on the root of drive D:\
Run the following query to search for all the files on drive D:\ that has one of the searched word derivatives. The search results will show you the list of files containing the exact word or one of its derivatives.
NOTE: To test the Arabic search engine we will not use the same Arabic word as written in the text file "بنت" but we will use the Arabic word "بنات"

	SELECT * 
FROM OpenQuery(FileSystem, 
               'SELECT FileName 
                FROM SCOPE('' "D:\" '' )
                WHERE CONTAINS(Contents, '' "بنات" '')                    
               ' 
              )  



                    CODE 2 – Executing OpenQuery to utilize Indexing Service
Where:
· FileSystem 

The linked_server_name assigned to this particular linked server. 

· FileName
This is the value that will return in the search result. 

· SCOPE('' "D:\" '' )
Pointer to the path where I want to search
· (Contents, '' "بنات" '')
The Arabic word that we are searching for
Uninstalling Microsoft Arabic Word-Breaker
Removing Microsoft Arabic Word-Breaker from your system can be done in only one step:

1- Run the same file WBInstaller.exe, which will offer removing for Microsoft Arabic Word-Breaker from Index server and SPS (if installed on your system).

Removing Microsoft Arabic Word-Breaker will not stop the Indexing service, allowing users to continue performing English search.

Note: As running un-needed services in your system may slow down the performance of your computer, it is recommended to stop the Index Service if you do not need to Index the files and search in the files contents.
How to Start / Stop Index Services

1. Open Control Panel, and double click on the Administrative tool icon

2. Select Services.

3. From the list of the available services, locate "Index Service"

4. In the Action menu, select "Stop" or "Start" (according to your need for this service)

General notes
1. The semantic features are defined manually for each linguistic item as there is no way to do it automatically: any human-based work includes necessarily some errors.

2. Some of the semantic features submit to personal estimation. This may cause differences in grouping some linguistic items.

3. Some linguistic items have certain meaning on the level of classical Arabic and a different meaning on the level of modern standard Arabic. As the system is concerned with the level of modern standard Arabic, the meanings related to the classical language are mostly dropped. Users who are not aware of this policy, thinks that the WordBeaker’ lexicon is incomplete. Mixing 2 linguistic levels together means mixing two systems together, which is linguistically unacceptable.

4. The high rate and wide range of ambiguities in Arabic, increases the search problems and yields search results with redundancies. A disambiguation tool was implemented in the full version “the search engine”. This tool detects the ambiguity and works interactively with the user to solve it before displaying the search results. In the word breaker, the system detects ambiguities and includes in the search all of the morpho-conceptual groups to which the search word may belong. 

Arabic Word-Breaker linguistic features

A Word-breaker is a computational linguistic theory that considers the characteristics of non-European languages.

A full Search engine was developed in 1995. Since that time, the system submits to continuous updates to include sophisticated mature system with many features and options. Following is a description of Microsoft Arabic Word-Breaker. 
- Methodology & features
1. The linguistic data in this application is mainly based on a huge corpus of documents extracted from the Internet, and from printed materials: newspapers, magazines, books, dictionaries… This corpus represents the standard Arabic that is in current use, yet, the classical dictionaries are consulted and all Kuran words are introduced. A ten thousand of proper nouns are added to the linguistic material. These proper nouns represent the most common Arabic and foreign ones.  
2. The linguistic processing is a combination of root based, derivation, affixation and semantics: after creating all possible derivations from a certain root, the affixation engine being activated, then followed by a multi-purpose linguistic filter. These consecutive operations result in creating new linguistic units called “Cores”. 

3. This semantic engine is composed of 2 classes: Class “1” includes the main semantic features and class “2” includes more detailed features. Class “1” is common in all applications requiring semantic factors. Class “2” is only introduced in advanced applications. The semantic database includes 92 columns representing the class of main semantic features. These features are defined by 2 signs: “+” (if the linguistic item includes this feature) and “-” (if the feature is absent). By applying this semantic system on the cores belonging to a certain root, the cores will be automatically classified into groups; each group has the same structure of “+”s and “-”s, and represents one concept. When searching for a word, all the related cores sharing the same semantic structure will be included in the search. Searching for “منتسب” will include words like “ منتسبون  ينتسب انتساب ” , while other words like “منسوب -  مناسبة-  متناسب” will be ignored.

4. The above mentioned process that combines different morphological methods with basic semantic features; is known as “morpho- conceptual technique”. It is clear that this technique overcomes the disadvantages of pure “root based search”; meanwhile, it supports word inflection and word derivation.

5. Empty and empty-like words are dropped from the lexicon; no one searches on prepositions, adverbs, articles…, therefore all search engines drop such items.

6. The lexicon in each of the search engine & the Word breaker includes about 70,000 entries representing more than 10,000,000 words. The lexicon storage is based on an advanced technique of AI. This technique allows the complex of linguistic data to be stored in one file less than 1.3 MB, which grantees getting full coverage of the Arabic language from one file.

7. The algorithm used in processing the lexicon is one of the most advanced NLP algorithms. It gives uniqueness to the Arabic lexicon performance:  tests on a PIII 1.7 machine show that the system can verify more than 3,000,000 words per minute (50,000 Words per second)

8. During the verification process, the system may meet an ambiguous word; i.e. a word that accepts to belong to more than one semantic structure. The word ambiguity in Arabic is of 2 types; ambiguity that is common in all languages; i.e. the homographic one (عـين meaning “eye”, “spring”, and “spy”), and ambiguity that results from the nature of the Arabic language (lack of vowelization causes the word “عـلـم” to be ambiguous: “flag”, “science”, the affixation system causes the word “وعيد” to be ambiguous: “threat”, “and feast”…).

- More information about the Morpho-conceptual technique
1. The “root” is a prime notion in the Arabic morphology. It is the smallest morphological unit. From one single root, a big number of words can be generated. These words are called the derivatives.

2. The derivatives of a root do not, necessarily, share one basic meaning  

      (Concept): from the root “ث م ر” for example, the two words “استثمار” 

      (Investment) and “ثمار” (fruits) are generated. 

      Statistical studies indicate that the average of basic ideas (concepts) expressed by the derivatives of an Arabic root, is four different concepts. (The derivatives from a root like “ق ب ل” carry more than 10 different concepts: 

	English Concept
	Arabic word

	Tribe
	قبيلة

	to meet
	تقابل

	Midwife
	قـابـِلة

	Before
	قبل

	To kiss
	قـبـَّـل

	To accept
	تقبل

	Future
	مستقبل

	To receive
	استقبل

	To come to
	أقبل

	Southern
	قبلي

	Kiblah
	قبلة

	Ability
	قابلية


3. When the user requires information on a certain theme, he consults search engines. The user expects that the search results show the documents related to the defined theme; thus, ideas are the target of a search process, whereas words are just a means for defining the search theme. In other words; language in a search engine, is not an aim in itself; it is carrier of ideas.

4. In English, both inflection and derivation are mainly executed by adding or omitting affixes (prefixes and\or suffixes). The wildcard technique is, therefore, quite suitable for realizing accurate and comprehensive search results; if the query word is “invest”, the wildcard search will allow words like “invests, investor, investing, investment, invested…” to be included in the search results: all these words are morphologically related and having the same concept of the query word.

5. Because Arabic is a highly inflectional and derivational language, word generation is mainly executed by changing forms (not only by adding or omitting affixes), consequently, a wildcard search yields results with limited accuracy and comprehensiveness: if “ملعب” is the query word, “ملاعب” will be dropped from the search result.

6. The common solution for covering all words related to a query word, is to apply the root based technique; i.e. identifying the root of the query word and generating from this root, all possible derivatives to be included in the search process. This technique is almost applied in the Arabic search engines available in the market. This solution, surely, guarantees the comprehensiveness of the search results, but the accuracy remains very poor because the search results include redundancy of about 66%.  

7. Comment no.2, explains why the redundancy is so high. With a root like “ق ب ل”, less than  1/10 of the search results will be related to the search theme; the user who requires information about “القِـبـْـلـة”, will get, in the  search results, in addition,  information about “kisses, reception, future, meeting …”

8. It is here to mention that the Arabic user, like any other user, looks for themes. The user does not think in terms of derivation, affixation, or roots. He thinks only in terms of themes and expects that the search results include no more than the documents related to the theme he is looking for. We - the Arabic specialist – are the only ones who think in terms of root. This is not bad so long the user’s requirement is carefully considered. 

9. To avoid the redundancy created by root based technique, we initiated a new technique that has to be applied after detecting the root of the query word and generating all acceptable derivatives; According to this technique, generated derivatives are classified into groups. Each group denotes one basic concept. Only the group that denotes a concept identical with that of the query word will be included in the search process. This technique is called “the Morpho-conceptual technique”. It combines morphology with logic. If the user is looking for “الاستثمارات “, words like “مستثمر، استثمر، استثمار ...” will be included in the search process, while other words like   “الثمار ، أثمر ، يثمر، الثمر، ثمرة” will be ignored in both search process and search result

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