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ABSTRACT

A digital library (or e-Library) is an online collection of
digital objects. These object include text, visual, audio, and
video material stored in electronic media formats. A library
system also provide means for organizing, storing, and
retrieving the information contained in the library collection.

In this paper, we present the architecture and develop-
ment of a digital library application called HodHood. It is a
team effort initiated and maintained by al-Huda University
in Houston, Texas. The project will build and maintain a
platform for all Islamic Sciences, in as many languages as
possible or there is authentic relevant material. At the early
stage it will form a container for written or published books,
articles videos etc., and eventually grow to translate con-
tents. We utilize state-of-the-art web technologies to develop
a demo single-page application to show the functionality of
the e-Library system.

Keywords: Digital Library; Content Management, Web
based Applications; JavaScript; Mobile-friendly Applica-
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1. INTRODUCTION

An e-Library Application is a web-based document
management system. These documents or objects include
books, articles, presentations, reports, visual, audio, and
video material stored in electronic media formats. These
digital content may be stored locally, or accessed remotely
via computer networks. A library system also provide some
means for organizing, storing, and retrieving the informa-
tion contained in the collection. Digital libraries can vary
in size and scope, and can be maintained by individuals,
organizations, or affiliated with established physical library
buildings or institutions, or with academic institutions [1].

The aim of the Hodhood e-library is to be an ency-
clopedia of Islamic knowledge with a full research system

consisting of many integrated modules. The encyclopedia
will contain two types of contents, namely structured content
with searchable and interactive unified web resource, and
unstructured contents in the form of free style articles and
or books. The project will also include contents related
systems including OCR to convert legacy/classical contents
to machine readable format, and a Machine Aided Trans-
lation System to translate original Arabic content to other
languages.

We initially attempted to use Wikimedia [2] as a plat-
form because of the extensive capabilities including, out
of the box translation management, multilingual capabilities
especially Right to Left (RTL) test display, the community
support for Extension Development, and finally the out of
the box support for Semantic and Resource Description
Framework (RDF). However, we have run into the following
challenges:

1) Wikimedia is intended for static pages and does not
support dynamic pages or natively database-driven
pages.

2) Categories and Page Templates are very powerful
tools to create pages and structure, however, can
easily grow out of control and increase the site
complexity and troubleshooting.

We decided to use the latest web technologies to design
and develop the Hodhood e-library. HyperText Markup Lan-
guage (HTML) describes and defines the content of a web-
page. HTML5 is the latest evolution of HTML and includes
new attributes and behaviors. HTML5 with JavaScript (JS)
and Cascading Style Sheets (CSS3) provide the building
blocks for most the modern browser-based applications.

Single-Page Applications (SPAs) are web-based appli-
cations which load a single HTML page and dynamically
update the page content as the user interacts with the ap-
plication through menus and side bars. Fluid and respon-
sive web applications are created, without constant page
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(a) HodHood general modules (b) Content Management

Figure 1: HodHood e-Library Architecture

reloads, using AJAX (Asynchronous JavaScript and XML)
technology, which communicate with server-side scripts to
receive as well as send information in a variety of formats
(usually from/to a persistent storage like database). The
applications that uses basic functions of persistent storage
namely Create, Read, Update, Delete (CRUD) are called
CRUD applications.

The rest of this paper is organized as follow. In section
2, we provide some background related to modern web
development. We provide the e-Library architecture in sec-
tion 3. We present the demo application in section 4. The
conclusion of our work is provided in section 5.

2. BACKGROUND

In this section, we review some of the JavaScript
libraries which are designed for modern browsers and
smart devices. These libraries exploited the advancement in
HTML5, CSS3 and JavaScript and provide an Application
Programming Interface (API) for developer to create web-
based mobile-friendly applications. Lightweight frameworks
add structure to a web application and offer a way to
handle navigation between different views, and typically
split the application into layers implementing the Model-
View-Controller (MVC) design pattern. These libraries and
frameworks are developed using pure JavaScript, so users
get interactivity without requiring round-trips to servers and
without any additional plugins.

• AngularJS is a toolset for building the framework
most suited to application development. It is fully
extensible and works well with other libraries. Every
feature can be modified or replaced to suit unique
development workflow and feature needs [3]. Angu-
larJS is often used for creating single-page applica-
tions, where only certain portions of the page (sub-
views) are updated as a result of the users actions
or data being sent from the server. Mobile Angular
is another User Interface (UI) framework that is

built on AngularJS and Bootstrap for mobile-friendly
application development.

• Bootstrap is the most popular HTML, CSS, and JS
framework for developing responsive, mobile first
projects on the web [4]. It is an open source library
of UI components developed by Twitter. The com-
ponents are built using the responsive web design
principles, which makes this library extremely valu-
able for web applications that needs to automatically
adjust its layout depending on the screen resolution.

In one of our previous works [5], we reviewed some
state-of-the-art web technologies, third-party libraries and
frameworks that can be utilized to fulfill the promise of
interactive browser based custom visualization applications.
These libraries uses client-based technologies for appending
and manipulating Scalable Vector Graphics (SVG) elements,
which is supported in almost all modern browsers, smart
phones and tablets.

In [6], we presented some interactive and beneficial/Is-
lamic web applications and provided the features, benefits,
resources used, and implementation details. In [7], we intro-
duced a novel web based network visualizer and simulator
application which utilizes HTML, JavaScript and Bootstrap.

3. HODHOOD E-LIBRARY
ARCHITECTURE

The Hodhood encyclopedia is a full research system con-
sisting of many integrated modules (Fig. 1a). Each module
contributes specific function to the overall user experience.
The user may have full access to Hodhood functionality or
may be limited to specific public features.

The project intends to use Open Source Systems as much
as possible. However, certain parts of the project may be
accessible through subscribed service to insure reliability
and support. The high level architecture shows the general
modules of Hodhood Islamic encyclopedia (Fig. 1a).

The encyclopedia will contain two types of contents,
namely structured content with searchable and interactive
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Figure 2: HodHood e-Library: Home page

unified web resource, and unstructured contents in the form
of free style articles and or books. The project will also
include contents related systems including OCR to convert
legacy/classical contents to machine readable format, and
a Machine Aided Translation System to translate original
Arabic content to other languages.

Fig. 1b shows the process to include contents in Hod-
hood Islamic Encyclopedia. It includes extracting machine
readable contents, .pdf or images, Media files and Social
Media Contents into the HodHood contents processing sys-
tem including OCR and Translation.

The tools module assists the researcher by providing
many systems to view and the research results. It also aids
the researcher in producing a professional research paper in
terms of annotation, citation and grammar corrections. The
book store module will Offer visitors to buy Copy write ma-
terial. The portal module provides a personalized experience
for registered customers to collaborate and cooperate on a
given research topic.

3.1. Business Intelligence Module

Business Intelligence (BI) is an umbrella term that refers
to a variety of software applications used to analyze an
organization‘s raw data. BI as a discipline is made up
of several related activities, including data mining, online
analytical processing, querying and reporting. The Business
Intelligence Module intends to provide researchers with
tools to perform various data mining procedures.

The tool can also be used by Hodhood Islamic en-
cyclopedia to analyze user‘s behavior, search key words,
time spent in each page per topic etc. to produce valuable
information relating to what users are concerned about.

Open source data mining product like R, which is a
programming language and software environment for sta-
tistical computing and graphics supported by the R Project
for Statistical Computing. The R language is widely used

among statisticians and data miners for developing statistical
software and data analysis. There are lots of extensions,
including graphical representation of Data and a lexical
analysis library included as GNU license product. There are
also an extensive learning material. R also supports Arabic
text (UTF-8) and can be used for analyzing Quran and
Hadeeth text.

Microsoft Machine learning offers a streamlined expe-
rience for all data scientist skill levels, from setting up
with only a web browser to using drag-and-drop gestures
and simple data-flow graphs to set up experiments. Azure
Machine Learning Studio features a library of time-saving
sample experiments, R and Python packages, and best-in-
class algorithms from Microsoft businesses like Xbox and
Bing. Machine Learning supports R and Python custom
code, which can be dropped directly into the workspace [8].

Google Analytics helps analyze visitor traffic and paint
a complete picture of the audience and their needs. Reports
like traffic sources track the routes people take to reach a
page and the devices they use to get there [9].

4. DEMO APPLICATION

We have utilized the technologies and libraries intro-
duced in previous sections and developed a fully-functional
demo application. In this demo, we have developed some
important framework including database and interactive and
responsive user interface for quick access to information.
Fig. 2 shows the main page of the application. This demo
shows the ease of use, maintainability, simplicity to add
features and functions without requiring specialized skill
set. The demo application is hosted on Apache web server
on Linux operating system. MySQL database is utilized to
store all related into appropriate tables and to perform SQL
queries (simple or complex) to search within the tables.
We are using PHP for server-side scripts to access the
information from the MySQL database.
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Figure 3: HodHood e-Library: Quran section

Figure 4: HodHood e-Library: Hadeeth section

• We have complete Quran database with English
Translation and Transliteration. All Chapters or
surah are listed to easily drill into each chapter and
then to each verse or Ayah (Fig. 3). Sentiment and
word frequency analysis results are also displayed.

• Hadeeth database includes information from six ma-
jor collections. Hadeeth text is displayed in Arabic
and English and also show the authenticity of the
hadeeth. Multi-language search within each collec-
tion is also available (Fig. 4).

• Books and Articles section contain some sample
materials under major categories. The material can
be downloaded with one click. Each material is

displayed with its metadata including author name,
keywords, summary, etc. (Fig. 5)

• Online Resources section include external links to
some open-access journals in Education, Finance
and Economics. The user can also search within
those open-access resources (Fig. 6).

• Scholars section provide access to Muslim scholars
of first three centuries. This includes Companions,
Followers, Successors and 3rd Century scholars.
Information is retrieved from muslimscholars.info
website [6]. Multi-language search within each
category of scholars is also available (Fig. 7).
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Figure 5: HodHood e-Library: Books/Article section

Figure 6: HodHood e-Library: Online Resources section

5. CONCLUSION

We highlighted the importance and significance of an e-
Library system. We presented some of the latest framework,
web based tools and libraries available today for mobile-
friendly responsive browser-based applications. We utilized
these framework to developed an interactive and responsive
e-Library demo application. This system also facilitate re-
search and education in the related areas.

As future work, we will continue building on the e-
library application to add new features, improve user friend-

liness and performance. This includes applying data mining
and analytics to extract useful information and links between
different resources.
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Figure 7: HodHood e-Library: Scholars section
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