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Abstract

Extensive effort is being exerted in making available
Hadith literature in a computerized form and its wide
dissemination using web and other media. The effort is
currently focused on enabling pre-specified indexing and
searches. There is now an increasing effort to tag specific
categories of words in the text with definitions and tables
enabling mare intelligent searches. However, these database-
oriented efforts still do not expose the database design for
research and exploration through established computer science
technologies such as algorithmic searches and relational
guerying.

This paper presents the results of our research to define
a graph theoretic representation of the chain of narrators of
Hadiths and an aligned database structure suitable for storing
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the biographical data of the narrators and eother historical
events. Thesis of this paper is that the use of computer science
concepts for algorithmic research, database queries, data-
warehouses and use of advanced data-mining techniques
greatly assists Hadith research and research in Islamic history
and literature. It would make available our vast Hadith literature
in a format amenable for cross verification and analysis in a
computationally feasible manner. Certain classes of analysis
that were considered intractable earlier may become feasible
using current technologies.

1- Introduction

Generation of large amounts of Hadith related historical
literature in the early centuries of Islamic scholarship became
so voluminous that it soon became infeasible to cross tabulate
and cross evaluate a/ the work done and citations on a
particular person or event. Technology constraints of that time
precluded the availability of authentic published material by a//
the scholars on a particular subject and its reproduction and
dissemination at all the centers of learning. The demand from
a scholar to possess knowledge of all the early literature also
started bearing down on human limits of time and available
resources. These constraints do not hold with today’s
technologies. Madinah has been the center of learning and can
now take a leadership role in enabling the conversion of
Islamic historical material to modern database technologies.
Design of such databases and interfaces would enable complex
research  including data-warehousing enabled muilti-
dimensional analysis and data-mining techniques.

A Hadith consists of two main parts: the Sanad Aand
Matn ¢se . Sanad w ( plural: Isnad 2w ) is the chain of
narrators that leads to the text of the Hadith. The Sanad diw
consists of all those who narrated the text, starting with the
last narrator (who records the Hadit/ in his book, called a
mubhaddith &as.) and ending with the Prophet (sa). Following
is the Sanad of a Hadiitf.
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Al-Bukhari s udl— Musaddad saws— Yahyaa e
Shu'bah 4s&-> Qataadah #38— Anas (wi— Prophet
Muhammed iasa (sa).

The text of the Hadith or what the Prophet actually said
or did is called the Matn (s . In the Hadith mentioned before,
the Matnis "None of you truly believes until..."

In this paper we use Set Theory to model a chain of
narrators. Recognizing that a Hadith may have multiple chains
of narrators, we extend the model using Graph Theory. We
propose the use of a Directed Acyclic Graph (DAG) ' to model
the relationships of multiple chains of narrators for a Hadith.

Given this machinery we are able to model classifications
of Hadith referring to the evaluation of the chain of narrators.
Evaluation of narrators as done in Rjja/ al-Hadith (study of the
narrators of Hadith) requires developing a biographical
database of narrators. The event model described in this
database is inspired by Peter Coad’s transaction model* and
Len Silverston’s Party Model’. The model is general enough to
cover most of the biographical and historicity related events
that are used in Hadith Research for evaluating people, dates,
character, relationships, etc. The model is generic enough to
cover roles in which a person may participate in his life.

Relational model of the Hadith database allows us to
store all categories of Hadith with their multiple chains of
narrators, multiple references in books of Hadiths and multiple
evaluations by scholars. Hadith database is then linked to the
Rijal Js, biographical database.

'- R. Diestel, Graph Theory, Electronic Edition 2005, Springer-
Verlag, Heidelberg, New York, 2005.

2-P. Coad, D. North and M. Mayfield, Object Models: Strategies,
Patterns, and Applications, Prentice-Hall ECS Professional,
2nd Edition. 2000.

L L Silverston, W. A. Inmon, K. Graziano, The Data Model
Resource Book, John Wiley & Sons, 1997, ISBN:0471153672
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This paper describes the essential infrastructure for
storing biographical and evaluation information that can be
utilized by state of the art tools for analysis and research. It
would enable many new kinds of analysis that were not
possible before.

II- Stages in the Computerization of Manuscripts

Extensive effort is being exerted in making available the
hadith  literature in the computerized form. This
computerization of hadith literature has primarily been focused
on making available the text in computer-readable form that
enables searching and cataloging. There is now an increasing
effort to tag specific categories of words in the text with
definitions enabling more intelligent searches. This requires
imposing a structure on the documents that are initially an
unstructured stream of text bytes or pixels.

The process of structuring a paper-based manuscript into
computer formats typically goes through the following stages:

Making available the list, index or catalog of the
manuscripts with pointer to their location and availability. This
is typically the first stage. There are several such catalogs that
are now available on the net. Library catalogs are a good
example.

Second stage often requires scanning the document or
book and saving it in a picture format. This is not a computer
readable format, i.e. it cannot be sub Such quantitative grades
would make it easier to compare and contrast criteria for
evaluations. ected to computerized text processing such as
sorting, searching, making a table of content, etc. However,
this format actually saves the document and also provides
limited authenticity. It allows making of copies without wear and
tear of the original manuscript. Ancient manuscripts are often
preserved in this format if there is a danger of their crumbling
and also for researchers to easily access the material without
harming them'.

. www.ahlulhadith.com
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Third stage is converting the scanned images through
OCR or other technologies or even manually typing the entire
content into a computer readable format. Computer readable
format has many advantages over the scanned images. They
allow textual searches, ease of copying and pasting material
from one document to another, reformatting for better
readability, and providing various ways of viewing and
presenting the information'. Alhumdullilah & 1aall this stage
has been satisfactorily achieved. There are several websites
and sources where the computer readable format has been
made available. There is also a downside to it. Because of the
ease of copying, pasting and deleting text from such material
without trace the authenticity of the presented material can
only be verified through secondary sources and supplementary
certifications from credible institutions.

Fourth stage starts tagging the computer readable text
with various attributes using facilities available in word-
processors. These attributes (e.g. named paragraph styles)
enable the word-processor to identify and separate paragraphs
of body text from headings, and to differentiate one level of
heading from another. Advanced form of such tagging enables
discriminating dates text from plain text, discriminating cities
and names of people from plain text etc. This allows
availability of several more features such as:

e Ability to automatically generate and maintain table of
contents, table of figures, table of tables, index, cross-
references, multi-level bullets and numberings, etc.

* Ability to move and navigate quickly among various
sections, headings and other parts of the text as well as
links to external documents and web references.

e Searching for user specified words or phrases or
keywords.

L. www.ihsanetwork.org
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There are several dimensions of such search ability as
seen from the way Google stores the information and presents
to the user links to articles on various relevance criteria
including user customization, reference to the context,
juxtaposition of words, similar spellings, and other ways of
associations. This is a branch of AI where the search tools try
to learn from the search behavior of the user(s) and optimize
the search based on various criteria such as frequency,
importance, relevance etc. Such techniques have been
perfected especially for documents that are deemed to be
“unstructured” or without a formal structure. Hadith literature
has been typically treated during computerization as
documents with limited or no structure.

A commendable effort is the search facility in Ihsan
network system [3] for names of people in Hadiths. The
system has resolved the similarities of names and spellings and
has uniquely linked a person’s name to all of its references in
the text. This effort represents the start of structuring process
for Hadith literature, The system resolves all the references to
a name and links them to a single definition. It is now possible
for this unique definition to be linked to a weaith of
biographical information stored in a relational database.

Similarly Ihsan network system' resolves all references to
a city in the literature to a unique definition. It is now possible
to link such a definition to historical and geographical
information in a relational database.

Ihsan network system® also tags dates and discriminates
them from the plain text allowing complex searches that can
find references to dates between (say) 20 AH to 100 AH. This
in turn may allow searching through either the AD calendar or
AH calendar or any other.

1 www.ihsanetwork.org Encyclopedia of hadith(soft ware)
2-Al-Nawawi, Mugaddimah Taqgreeb ur Rawi, Beirut, Maktaba al
Kauthar,2001 p.14
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