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ABSTRACT

USE OF CONTENT MANAGEMENT SYSTEMS IN BUSINESS: A COMPARISON
OF OPEN SOURCE CONTENT MANAGEMENT SYSTEMS

AL-TAMEEMI, Ahmed Abdulmahdi Hussein
M.Sc., Information Technology Department
Supervisor: Assist. Prof. Dr. Murat SARAN

May 2017, 151 pages

There are many Content Management Systems (CMSs) that have appeared and were
adopted in the mid-1990s to satisfy the needs of providing optimal solutions in
organizing business website content. Due to the many controversial arguments about
what CMS is appropriate for a business website, this study aims to help decision
makers and IT managers in businesses to decide on the best open source CMS. In
this study, the latest versions of three widely used CMSs, namely WordPress, Joomla
and Drupal, have been selected according to their market share. Our methodology
has four steps. In the first step, while developing comparison criteria, we published
an online survey that represents a pool of 76 candidate criteria to be determined
according to IT experts’ opinion according to their importance. We installed CMSs
on online servers and we tested these systems according to absolutely essential and
important criteria determined by experts in the field. We performed a functional
analysis for each system, i.e., whether a system performs a specific criterion
depending on a core feature “Built-in,” or the system needs to be extended with a
third-party extension “Plug-in.” Our criteria covered the complexity of installation,
social media integration, security, performance and usability features. Lastly,
usability tests were conducted using the Post-Study-System-Usability-Questionnaire
tool to discover which CMS offers the easiest learning curve. We concluded that
Joomla is the best among its competitors because this system outperformed the other
two systems and supported most of our criteria as core features. Furthermore, Joomla

combines the flexibility of Drupal and the intuitive “User Friendliness” of WordPress
\Y%



as it allows the creation of high-quality websites by non-technical users. Joomla also
offers a moderate learning curve based on final usability test results.

Keywords: Content Management Systems, WordPress, Joomla, Drupal



Oz
ISLETMELERDE iCERIiK YONETIM SiISTEMLERININ KULLANIMI: ACIK
KAYNAK iCERIK YONETIM SISTEMLERININ KARSILASTIRILMASI

AL-TAMEEMI, Ahmed Abdulmahdi Hussein
Bilgi Teknolojileri Yuksek Lisans Bolumu
Danisman: Yrd. Do¢. Dr. Murat SARAN

Mayis 2017, 151 sayfa

Isletmelerin web sitesi icerigini yonetebilmeleri icin 1990'larin ortalarinda ortaya
ctkmis ve isletmelerce kullanmilan bircok Icerik Yonetim Sistemi (IYS)
bulunmaktadir. Bir isletme web sitesi icin hangi [YS’nin daha uygun olduguna dair
karar verme siirecinin zorluklar1 nedeniyle, bu ¢alisma, isletmelerdeki karar vericiler
ve BT yoneticilerinin kendileri i¢in en iyi agik kaynakli IYS iizerinde karar
vermelerine yardimcit olmayr amaglamaktadir. Bu c¢alismada, yaygin olarak
kullanilan ii¢ 1YS'in (WordPress, Joomla ve Drupal) en son siiriimleri pazar
paylarina gore secilmistir. Arastirma metodolojimizde 4 asama vardir. ilk asamada,
BT uzmanlarinin goriislerine gore karsilastirma 6lgiitlerinin belirlenmesi strecinde,
daha onceki karsilastirma calismalarindan ve bizim ekledigimiz toplam 76 aday
kriterin yer aldig1 ¢evrimigi bir anket diizenledik. Ikinci asamada, cevrimigi
sunucularda calismada kullanilan TYS'leri kurduk ve bu sistemleri test icin hazir hale
getirdik. Ugiincii asamada, alanindaki uzmanlar tarafindan ¢ok &nemli ve 6nemli
olarak belirlenen kriterlere gore I1YS’lerin karsilastirmasmi gerceklestirdik. Bu
siirecte her bir sistemin “Dahili” ve {igiincli taraf “Eklentiler” olarak sundugu
oOzelliklerin fonksiyonel bir analiz yaptik. Karsilastirmada kullandigimiz kriterler,
kurulum, sosyal medya entegrasyonu, giivenlik, performans ve kullanighlik
ozelliklerini kapsamaktadir. Son olarak, hangi 1YS’nin en kolay &grenme egrisini
sundugunu ortaya c¢ikarmak i¢in Calisma Sonrast Sistem Kullanilabilirlik Anketi
aract vasitast ile gergek kullanicilar ile kullanilabilirlik testleri yaptik. Calisma

sonuclari, diger iki sistemden daha i1yi performans gdstermesi ve kriterlerimizin

Vi



cogunu ¢ekirdek ozellikler olarak desteklemesi nedenleriyle Joomla'nin rakiplerinden
daha iyi oldugunu gostermistir. Ayrica, Joomla’nin, Drupal'n esnekligini
WordPress'in "Kullanict Dostu" arayiiz 6zelliklerini birlestirerek teknik olmayan
kullanicilar tarafindan yiiksek kaliteli web sitelerinin olusturulmasina izin verdigi

ortaya ¢ikmuistir.

Anahtar kelimeler: Icerik yonetim sistemleri, WordPress, Joomla, Drupal
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CHAPTER 1
INTRODUCTION

Nowadays, each business tends to gain “World global exposure” by publishing
business details and advertising on the Internet using modern approaches that can
help to reduce costs and time [1]. Because of these growing needs, radical changes
have occurred in the past twenty years relating to content management. Agility and
flexibility are new growing needs for most firms and large organizations, and this
tends to increase control over their software costs. For this reason, most firms and
businesses endeavor to loosen relationships with individual software vendors and

traditional licensing models.

Content Management Systems (CMSs) appeared and were adopted in the mid-1990s
to satisfy the need for optimal solutions to organize information, edit, and maintain
the data of websites. There are many CMS packages available in the market, such as
WordPress, Joomla, Drupal, and Typo3. Each system has its own features which
users can utilize to fulfill their project requirements. Moreover, most of these

packages are open source under General Public License (GPL) [2].

For any business, online presence is critical and the development of an online
presence involves necessary human and financial resources as well as technical
knowledge. Moreover, the final website must be created in a short period of time
followed by the necessity to update and maintain the website’s content periodically
in accordance with new information. The most important point here is how to acquire
a simple and flexible software application that can deal with dynamic content in a
modern environment in order to increase control over software costs and
simultaneously satisfy security relating to digital content. Open source technologies
can solve the aforementioned problem because these systems have proved that they
are able to support flexibility and usability. Moreover, they also encourage creative

work [2]. CMSs facilitate the creation, management and publishing of web content



by non-savvy technical staff in addition to these systems being supported by online

communities involving a large number of web developers.

1.1 Aim of the Study

Generally, businesses and other corporations are facing challenges for which a
Content Management System is the most suitable for their needs. Selection of an
ideal CMS among many options is a crucial decision to make for most businesses
when there are needs to select such a system to implement their websites. This study
aims to help decision makers as well as IT managers in businesses to determine the
best available open source CMS between WordPress (version 4.6), Joomla (version
3.6), and Drupal (version 8.2) such that businesses can decide which system to use to
build their own website(s) and manage their digital content. The systems examined in
this study have been selected according to their market share as of 2017. More
specifically, this study aims to analyze these systems and compare their features
according to IT experts’ opinions about the most important criteria for each system
relating to installation complexity, performance, usability, extensibility, built-in

features, social media support and cost.

1.2 Significance of the Study

Many firms and organizations have started to use Content Management Systems for
many purposes, including uploading, publishing, and managing content as well as
managing their websites by assigning permissions to users to add or modify content.
However, after a period of time, many difficulties and different challenges reveal
themselves when there are needs to extend their websites to satisfy more complex
functionalities. Another important issue when the question comes to mind is “What is
the number of web developers or web designers required to achieve the necessary
tasks with content, especially when increasing the number of web pages over time as
well as increasing the number of website users. Moreover, making the wrong
decision between these systems can waste time and money because migration from
one CMS to another is a very difficult process and may require restructuring of the

entire website; and there may be a potential failed project.



Another issue is that most businesses prefer to use these systems without good
perception about their functionalities and core features because they have a
misconception that makes them think that any one of these three CMSs is going to be

a suitable solution for any project at any level of complexity.

Deciding upon which CMS to use must be done after a clear review of many factors,
such as what is required from a website, and what are the prospective future
adjustments. To illustrate, without a CMS, businesses may encounter the following

scenario [1]:

e Businesses and firms have to search for a web developer or programmer and
wait for a meeting.

e During the meeting, businesses and firms have that web developer understand
the requirements to implement their website.

e A website developer devises an initial prototype of the project.

e Business and firms accept that prototype or suggest some changes to enhance
it.

e The final model of the website will be received with a domain name after

spending a large amount of money on a web developer’s time and labor.

Using a CMS will eliminate the aforementioned scenario and keep costs and time to
a minimum level. It furthermore helps to support dynamic pages, unlike static HTML

code pages.

Due to the above variation and issues, it is not easy for decision makers and IT
managers to select the best CMS that can meet their requirements. The results of this
study will guide decision makers with regard to understanding the characteristics
related to core features and functionalities of these three CMSs.

1.3 Research Questions

The comparison results will provide an overview for clarifying each Content

Management System’s abilities after answering the following research questions:

1. What are the criteria that are important for IT experts to compare open source

Content Management Systems?



2. Among Joomla, Drupal, and WordPress, which Content Management System
produces the highest evaluation score according to the criteria that are
determined by the IT experts?

3. Among Joomla, Drupal, and WordPress, which Content Management System

has the least installation complexity and the highest level of usability?

1.4 Related Works

There have been many surveys and studies conducted to research and compare
Content Management Systems [2]-[10]. As in [2], the authors performed a
comparative analysis of 23 criteria that represent the main characteristics of Mambo
CMS and its derivatives, which include Joomla and Elixes. These criteria represented
the user interfaces (Ul) of the systems, performance, core features and online
support. A recommendation is made regarding user-friendly characteristics
identifying their advantages and disadvantages such that the authors concluded that
Joomla “has an excellent systematic solution and is more dedicated to small and

medium sites” [2, p. 154].

Another comparison study has been conducted by Patel, S., V. R. Rathod, and Jigna
B. [3]. In this study, the authors showed that WordPress, Joomla, and Drupal are the
most efficient systems as compared to others according to their documentation and
installation survey analyses, as shown in Figures 1 and 2.
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Figure 1 Documentation survey as of 2010 [3]
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Figure 2 Installation survey [3]

The authors in [4] have additionally compared web page performance criteria for
WordPress, Joomla, and Drupal to determine which system performs better by
hosting website pages on a live server and comparing a set of parameters that include
page load time and page size. The study concluded that WordPress is the best system

according to its least values of page load time.

Another comparative study was made by J. Chetan [5]. In this study, different open
source CMSs, such as WordPress, Joomla, and Drupal, were evaluated according to
the necessary factors considered important while selecting a CMS in order to
determine their suitability for a scientific website as a research library. The author
interviewed six participants from the media and education industry who worked and
built websites using the described CMSs. The author concluded that Drupal has the

required effectiveness for implementing two scientific websites.

Another comparison study has been made by Aakanksha M. and Apurva J. [6]. In
this study, the authors explained the need for these technologies in the modern
business environment and they compared seven CMSs. The study involved 31
criteria related to management, core features, performance and security. A
conclusion had been made that showed Joomla, WordPress and Drupal share the
same spot of security features. They also recommended that the Typo3 CMS can be
used for specific websites requiring a massive amount of content as the system offers

better performance than other systems. Joomla offers the best management for assets,



advertising and clipboards. The authors also concluded that all these CMSs offer an
easy learning curve and the Alfresco system provides maximum ease of use to users.

In [7], the author compared WordPress, Joomla and Drupal according to World Wide
Web Compliance “W3C” such that the author built three websites using these
platforms and all the websites were based on the same framework, i.e., the websites
included similarly structured webpages. The author calculated a number of errors and
warnings for each system inside each page, and based on an analysis after making
some modifications to the web pages, the author concluded that Joomla is the best

system and the system that is most compatible with the W3C.

In [8], the author performed a usability test for the WordPress user interface (Ul) by
using a heuristic walkthrough and task scenario method. The study aimed to identify
the possible difficulties and challenges that end users may encounter with the system.
The author concluded that WordPress is complex software and there are possible
difficulties for end users in several areas, such as usability, terminologies and

plugins.

Another study has been performed by Pedro Pico and Alberto Rodrigues da Silva [9].
In this study, the authors explained the benefits and the role of a workflow process in
CMS environments including how business processes can be optimized when the
software industry adopts a CMS with a workflow process. The authors gave some
examples that considered workflow in CMSs as a set of stage transitions triggered
and managed by human interaction in which website content may evolve and pass
through the structure of an organization as well as the pertinent advantages that can
be supported by workflow in a CMS, for example the automation of repeated steps to

increase the organization’s productivity.

Another study relates to security and quality of WordPress extensions [10]. In this
study, the authors endeavored to discover whether the ratings of plugins in an official
repository can help users to predict a number of related vulnerabilities in a
WordPress plugin. They compared the ratings of these extensions with vulnerabilities
identified through static analysis. An open source static analysis tool was applied by
the authors to detect potential vulnerabilities such that they compared their findings
with user ratings. They downloaded samples of 322 randomized extensions from the

6



official WordPress repository and conducted their tests using the aforementioned tool
that performs a static security analysis. In this security analysis, they calculated
Vulnerability Density (V.D.), which indicates the number of vulnerabilities divided
by the number of actual lines of code. They also considered and retrieved the number
of downloads, as well as users’ ratings for the tested extensions from the directory.
After performing their analysis, they found that not every plugin with a high rating
contained less vulnerability. The authors concluded that user ratings and download
accounts did not help system users to determine and select secure extensions because
of the possible risks involved. They came to the conclusion of “a weak non-linear

correlation between user ratings and the number of vulnerabilities.”



CHAPTER 2
CONTENT MANAGEMENT SYSTEMS

The aim of this chapter is to clarify the theoretical aspects of Content Management
Systems and their roles in the business environment. In this chapter, the main types
of CMS are reviewed. We concentrated on the stages through which information
passes through these systems and which represent the anatomy of systems, as well as
highlighting the technical overview related to client/server interaction. Furthermore,
we present some of the limitations of the classical approaches related to content

management and we additionally provide an overview about CMSs’ market share.

2.1 What is a Content Management System?

A Content Management System CMS can be defined as a group of technologies and
policies that can enable firms, businesses and other corporations to organize and
manage web information. In other words, these systems are data repositories with the
necessary tools such as content editors, content aggregation and authority with the
objective to simplify online content creation and administration [11]. CMSs focus on
the editing and creation of web page content as well as organizing links between
pages. A CMS can integrate between a repository and authority, i.e., digital
information can be stored in a database such that the system provides central storage
for small information segments for later retrieval, revision and delivery [2], [11].
Furthermore, these systems are accompanied by a powerful publishing engine such
that a system distributes requested content to the appropriate user at the appropriate

time.

The content is the most important part of a CMS and the concept of “Content” refers
to any unit of digital information, such as plain texts, audios, videos, documents,
records and images. With built-in features and characteristics supporting each
system, a CMS nowadays allows users to visualize, index, edit and publish content.
Moreover, it supports more flexibility for novice users and designers in customizing

content and a website’s visual appearance. A CMS must perform various and
8



important functions, including administrative functions, content management and
media management. Single Source Multiple Media (SSMM) refers to the
management of workflow tasks, assets, the management of users and their roles.
Furthermore, a CMS helps to satisfy the needs of importing and exporting content,
content syndication, all of which can be customized by available extensions which

are either plugins or modules [11].

The concept of “Management” refers to modifying content processes, such as adding
new material, blogging content, updating and removing content. The concept of
“System” refers to the web software system which is responsible for publishing
processes and the organization of content. Many open source CMSs are available in
the market as of the current year (2017). WordPress, Joomla and Drupal are

considered the most popular systems according to their market share.

2.2 Types of Content Management Systems

Digital content can be organized and processed by Content Management Systems
such that these systems perform different purposes, including searches, browse,
access and retrieval in collaborative workgroups. The most common types of CMSs

can be broken down into the three following types:

2.2.1 Web Content Management Systems (WCMSSs)

Generally, these systems are the utilization of a Content Management System. A
WCMS is a system that supports and provides webpage template design, editorial
tools and web content workflow. These systems are dedicated to developing website
environments and other projects related to Internet content delivery [11]. WCMSs act
as a set of useful tools that help businesses and other organizations to manage the
digital content of their websites without previous knowledge of markup languages
(such as HTML) such that end users can perform content personalization. They also
have the ability to review and approve web content prior to publication. All these
facilities and benefits can be used and achieved by using one of the open source

systems, e.g., WordPress, Joomla and Drupal that will be described in this study.



2.2.2 Enterprise Content Management Systems (ECMSs)

An Enterprise Content Management System involves communications, processes,
workflows and interactions with a group of stakeholders such that the system
describes who is involved in a CMS and when they interact [12]. These systems are a
set of software modules integrated into a central database to facilitate the
management of all enterprise information, including corporate documents, records
and all digital assets for internal use as well as external use with business partners
and regulators. These systems help organizations to eliminate redundancies to
achieve information consistency such that every application accumulates and delivers
its content into a uniform repository to support the required information to other
applications in turn [13]. In particular, these systems enable data sharing by many
different business processes to support an organization’s internal activities and they
also allow data collection from different divisions in a business in order to improve
business processes and decision-making processes because of their capabilities for
knowledge capturing that exists in formal documents, reports and presentations.
Most ECMSs enable employees at different levels of an organization to access and
exchange information according to any privileges assigned to them by the system’s
administrator. Moreover, end users can reach external sources of information [14].
Nuxeo and Alfresco are open source ECMSs, wherein each system is a complete
group of ECM components and services that support document management, digital

asset management, human resources management and content aggregation.

2.2.3 Digital Asset Management Systems (DAMSSs)

Many firms and businesses have special needs to organize and manage unstructured
digital objects such as photographs, graphic images, videos and audio content in
publishing, broadcasting and entertainment projects. These systems can satisfy these
needs and help to index and store media files [14], [26]. DAMSs specialize in
managing rich media assets for later retrieval in media environments. These systems
are usually called Media Asset Management [11]. A DAMS can help to catalog
media file repositories by assigning and applying metadata and content
categorization in order to grant systems users the ability to search for these files.

These systems can be used by organizations to reduce duplication of media assets as

10



well as to control their security. EnterMedia and Razuna are two examples of
DAMSs. They are open source and support the management of every aspect of media
assets. Many features come with these systems, including import and export
functionality, content categorization, image editing, metadata support, revision

control and the ability to perform conversion of media files into different file types.

2.3 Main Parts of a Content Management System

The following parts are a foundation to build a website using a Content Management

System:

1. System interface: Within the system dashboard, the system administrator
can add content to a website, modify its theme, install/remove an extension
and administer the entire website.

2. Themes: A theme is the layout of the website and its visual appearance.
Website design and the appearance can be customized according to clients’
and firms’ logos and their preferred colors. There are advanced premium
themes for most CMSs that can add even more features.

3. Content: When a website has a theme, the administrator can add content
such as new web pages, more media and any content that the administrator
would wish to add.

4. Extensions: An extension is an available plugin or module found on the
official repositories for each system. Extensions are a piece of PHP code
developed by third-party developers to affect and extend the functionality of a
system either on the backend or on the front end (website). This means they
either support the functionality of which only the administrator can take
advantage (e.g., Google Analytics and Search Engine Optimization) or they
can add new features to the frontend of which visitors can take advantage
(e.g., multilingual site support, widgets and registration forms).
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2.4 Content Management Systems Anatomy

Content management can be defined as digital content administration during the
content lifecycle. The content management process covers all tasks and strategies
that must be considered throughout the content lifecycle. The core of content
management is based on the content lifecycle and the content repository. Content
management involves “tagging of the content with Metadata in order to make content
easier to find” [15, p. 11]. The digital content lifecycle comprises six main stages
covering stages from the creation process to the destruction process [16], as shown in
Figure 3.

Create Review Store

- Editmg Content
- Updating Content

_________________________

-Template Configuration i - Content Revisions
- Settmg Metadata

Publish Archive Destroy

]

Figure 3 Digital content lifecycle

Different sources of created content require a review process after the first stage. The
review stage determines whether content is acceptable in addition to the process
involving further processes such as future content updates. Original content needs to
be stored in a repository prior to the publication stage, which involves further
processes such as template configuration, setting metadata and keywords. The
archive stage occurs automatically after the given data satisfies the requirements of
content revision. At some stage, the lifecycle involves permanent content retirement
(destruction) from the repository. A single lifecycle is associated with each single
document such that each document lifecycle identifies the current state of a
document through the CMS [15].
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A CMS involves three phases in which the aforementioned content lifecycle passes
through the system. The first phase is the Collection phase, which involves content
creation. The second is the Management phase, during which website content is
stored into a type of complex database such as a “MySQL” database. The last phase

Is the Publication phase where information is published on a web page [17].

2.4.1 Collection Phase

During this phase, the necessary instruments, such as content editors, are used to
create content and human resources are responsible for obtaining content to be
managed in the second phase. In particular, during this phase, content creation and

constitution prior to publication occur according to the following processes [17]:

e Content creation: A CMS supports an easy-to-use authoring environment such
that end users can use it as a Microsoft Word processor to help non-technical
users to create new pages, posts, and articles. The key that makes a CMS
successful is the authoring tool. For example, WYSIWYG (“What You See Is
What You Get”) editors and the web-based authoring environment simplify
website implementation and allows website updating to be performed remotely.
Moreover, this process involves structural management of the site such that a
CMS allows users to know how web pages are linked. Some CMSs offer a drag-
and-drop feature to perform website restructuring without damaging any of the
links between web pages.

e Content conversion: This process involves filtering the content created during
content creation phase whereupon it is translated into a specific markup
language, i.e., HTML.

e Content aggregation: This process separates created content into components
in order to be assigned by keywords or tags and be inserted into the Meta data
system [17] so as to achieve content profiling and indexing. In the aggregation
process, website content is collected according to a common topic that involves
one or more related keyword or tags to facilitate content access.

13



2.4.2 Management Phase

During this phase, content is stored into a data repository and filtering lists can be

used by administrators and end users to find and organize the stored content. The

management system comprises the administration, repository and workflow

functions as follows:

Central repository: A repository is a database that saves all created website
content along with other supporting details and a range of useful features offered
by the central repository. This ensures that the system’s end users can access and
change only the section for which they are responsible in addition to keeping
track of content versions of web pages such as when any changes occur and by
whom.

User roles and workflow: This process comprises to the automation of system
processes including the management of administration tasks and the interactions
of user roles. The workflow process is the automation of organizational
processes depending on computer technologies [18, p. 21]. Workflow
management involves control, coordination and communication of all related
activities to support a content path beginning from content creation and ending
at the publication phase. Thus, workflow is a series of stages that content may
assume. Transitions are managed and triggered by human interaction according
to their permissions [9] such that the system’s users approve the stage transition
in order to progress the content and have it approved by system users with
higher level permissions and responsibilities. For example, a website team
involves three roles, namely the Administrator, Editor and Author. These roles
are supported by most CMSs to have the website team manage and review
content approval prior to the publication process, and depending on the size of
the team, the system may involve people separately assigned to the
aforementioned roles. The following scenario explains a general concept of
workflow tasks in most CMSs according to the roles assigned™:

1) An Author adds or modifies content such as a web page and saves the

changes.

! Understanding Workflow, the University of Kansas, available on: http://cms.ku.edu/understanding-workflow
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2) The Editor receives an email from the system notifying him that a web page
was created or modified by an author and is ready for view. The Editor cleans
and reviews it and then decides whether to submit it for publication.

3) The revised content is approved by the system administrator for final

publication. Figure 4 shows the tasks in the workflow in most CMSs.

Content
Auther creation

ift

Moadify existing Ny Submit for approval
content

A

Decli Revi A 7t
s ?\{IEW: ipproves Staged
modification
. -
Editor u Submitting for
system’s
administrator
Content Publishes Waiting for

available online publishing

- 2
Additional modification Administrator u

Figure 4 Workflow tasks in most CMSs

This kind of workflow task ensures that when content is not approved by a user role,
the created content must be returned to the previous stage. Automatic actions are also
involved during stage transitions. For example, the system sends an email to notify

users of pending actions that they are to consider [9].

2.4.3 Publishing Phase

During this phase, the system extracts revised content from the MySQL database and
produces the final publication on the website after administration approval. The page
layout and appearance of the website can be applied automatically by powerful
publishing engines that most CMSs have such that the system allows graphic
designers or developers to modify the appearance that will be applied by the system.
A publication output represents the unified information “Content” that has a purpose,
publisher and audience [17]. At the core of the publication phase are templates and
these templates link a CMS with the final publication release and handle the static

and dynamic parts of the final publication to help content creators to concentrate on
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writing and editing the content by depending on the system which takes care of the
complete appearance of the website. In addition, during this phase, the system
enforces presentation of the website and builds site navigation by reading the
repository structure, and as a result, impact of the website is enhanced. The final

output involves HTML post scripts that are to be rendered on the client’s browser.

2.5 Content Management Systems Technical Overview

A webhost is required to install Content Management Systems for their services. A
webhost supports and maintains the web servers on which CMSs are installed and
deployed such that a CMS can be installed on the webserver’s hard drive under a
specific Domain Name System (DNS). Basically, CMSs have a frontend (which is
what people see when they surf a website) and a backend ‘“administration layer”
where the configurations of the website are performed [19]. An account with a
password is required to log in to the administration layer, which allows alteration of
the entire website design, extensions installation, and publication of content. In
addition, a system’s administrator can set access permissions for each user to control
their abilities related to viewing and modifying website content. A rich text editor,
such as a WYSIWYG editor, is usually used in most CMSs to format content as
HTML markup, and then the system renders the text using CSS sheets to personalize
the output. WordPress, Joomla, and Drupal are PHP and MySQL based platforms.
The PHP processor module is an open source server-side scripting language
dedicated to web development. MySQL is a relational Database Management System
in which content of the website is stored and from which it is retrieved.

The request/respond procedure occurs for dynamic web pages created with a CMS
when a website visitor sends an HTTP request for a website. Figure 5 shows a client

side/server side interaction:
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Figure 5 Client side/server side interactions

The client’s request is transmitted to the web server. The web server (e.g., Apache
server which is most commonly used) retrieves website files from the hard drive such
that if the website is WordPress, Joomla or Drupal based, the Apache server attaches
all CMS files that were installed when the website was built and sends these files to
the PHP processor module. This module uses the Server Application Program
Interface (SAPI) which is responsible for interpretation and execution of PHP for the
Apache server. Some PHP code includes MySQL statements such that the PHP
interpreter passes to the MySQL database to retrieve data [20]. The retrieved data is
the actual content of the website. Theming files with PHP code produces necessary
the HTML that a browser needs to read and control the website layout and structure.
Moreover, the remaining PHP files create the backend of the installed CMS
application. Later, the PHP module sends the request back to the web server and the
server sends the requested data to the browser in the form of a website to display the

web page content (Figure 6).
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Figure 6 Dynamic client/server request and response procedure [20, Fig. 1-2]

2.6 Problems of Classical Approaches to Web Content Updating

There are many controversial arguments in the modern business environment about
the differences between traditional HTML software and CMSs in implementing a
website. Traditional software such as Microsoft FrontPage and Dreamweaver would
manage a static website and produce HTML, PHP and CSS code by abstracting code
using a Graphical User Interface (GUI) such that a web designer can learn the
software interface instead of learning how to write the code. Nevertheless, there can
be few benefits by taking these traditional approaches and by spending great amounts
of money, especially when multiple pages need to be updated periodically as
updating content and site appearance with new functionalities are more expensive
and time-consuming. Moreover, it is difficult on a website built by such software.
Web development using HTML markup usually requires a large amount of coding as
well as great effort for simple tasks such as content alignment. For instance, in
classical approaches, web developers designed and maintained databases (e.g.,
Oracle) and they connected these databases to websites through JDBC for
transactions. These processes were difficult and consumed many human resources.
Moreover, when simultaneous updating is performed by more than one user with
access rights to the website backend, the problem of tracing “who modified what”
and “what the latest version of a web page is” becomes a serious problem. As a
result, for many organizations, it became quite troublesome to continue maintaining
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their websites when their contracts with website development agencies were about to
end. On the other hand, CMSs support and produce dynamic websites. For instance,
web page content can be updated easily by novice users, and new features and new
looks can be installed and applied. These capabilities can save time and money.

Below are the main drawbacks with traditional systems in comparison to CMSs:

1) Web page creation: With traditional HTML software, a new web page can
be created as a copy of an existing one. Updating sitemaps and navigation
links must be done manually, while with a CMS, the page can be created
based on a predefined default and navigation links updated automatically [1].

2) Publishing time: With traditional HTML software, the new content is
published only when a responsible webmaster has the time to perform this
operation, and this may last several days. While with a CMS, an immediate
publishing operation can be achieved once necessary approval has been
given. However, many features and capabilities are supported by CMSs as
explained in part 2.7.

3) Costs: With traditional HTML software, all of the content is mixed with the
code, and for regular website maintenance, all of the code needs to be
modified followed by the entire website needing to be re-hosted after each
update operation. All these tasks require additional costs because
professionals need to be hired even with these trivial simple updates of

website content.

2.7 Benefits and Features of Content Management Systems

Content Management Systems that are considered powerful dynamic software help to
manage and keep track of everything related to content on a website. The word
dynamic means that a CMS can be extended by adding new features and functions
when project requirements change [3]. These systems support tools that can be used
easily to add or edit content displayed on web pages by anyone with basic computer
literacy skills and without any technical knowledge of how to write complex

computer programming code.

For any business, it is very important to know when to decide on using one of these

open source systems. A CMS helps businesses to save money and time and it
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simplifies web design operation. Additionally, a CMS can maintain and support
content being created and used many times [3]. Furthermore, a CMS can help to
change visual appearance, layout and structure quickly such that websites pages
depend on separating content from presentation and whenever any change is
required, the system can provide functions to apply any required updates in a fully
processed fashion unlike hard codec static HTML sites [6]. These features make
CMSs preferred by:

e Businesses preferring to change and modify content more easily and quickly;
and
e Designers who can find help for interactive use from a large number of online
contributors.
CMSs features and characteristics differ from each other and vary widely. Most
CMSs perform the following:
- Web-based publishing
- Format and workflow management
- Content taxonomy
- Content management
- Access control and users’ permissions
- Multilingual site support
- Search and retrieval

2.8 Content Management Systems Market Share

Market share is a percentage of a business’s or a system’s total profits that are earned
by a specific company during a specific time period. Three famous Content
Management Systems, WordPress, Joomla and Drupal, have been selected for this
study according to their market share? as of 2017.

According to Word Wide Web Technology surveys (W3Tech), WordPress has the
largest market share over its competitors with approximately 58% of total CMS

market share. Joomla occupies the second place in market share with approximately

2 The CMSs platform market, retrieved from http://creativeengineeringstudio.com/blog/cms-platforms-by-
market-share/
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7%, followed by Drupal ranking third with 4.7% market share. Figure 7 shows the
market share for the most widely used CMSs.
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Figure 7 CMS platforms by market share

The valuable features and capabilities behind each system affect market share
percentage. For instance, the top three popular systems support extensibility that is
preferred by a wide range of CMS users. In addition, the ability of allowing non-
technical users to manage simple to complex websites is the most attractive feature

for clients. Figure 8 shows usage percentage of sites according to World Wide Web
Technology surveys.®

Most popular content management systems

change since market change since

£ W3Techs.com usage 1 April 2017 share 1 April 2017
1. WordPress 27.9% +0.2% 58.9% +0.1%

2. Joomla 3.3% 7.0%

3. Drupal 2.2% 4.7%

4. Magento 1.2% 2.5% -0.1%

5. Blogger 1.1% 2.3%

percentages of sites

Figure 8 Usage percentages of sites

% The most popular and the fastest growing CMSs as of 1 April 2017, retrieved from https://w3techs.com
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2.9 Content Management Systems Used in the Study

Open source Content Management Systems, such as WordPress, Joomla and Drupal,
have gained their popularity due to many important factors. For instance, most of
these open source packages perform workflow processes, basically beginning with
authors creating content which eventually progresses to approval by the system

administrator as well as organizing content for further modification or review [21].

2.9.1 WordPress Content Management System

WordPress is an open source Content Management System licensed under General
Public License (GPL) written and based on PHP and the MySQL database. The
system has a friendly administration dashboard that is an all-in-one place to manage
and organize every aspect of a website and provide elements of editorial control and
workflow management. The system’s posts usually include media files, texts or a
mix of both that the system publishes in a dynamic manner. Many strong core
features are provided by WordPress. For instance, a user can edit and manage content
by using a word processor type interface and the system has a very flexible template
with which the system administrator can arrange and customize widgets and easily
change the appearance of a website by switching between installed themes.
Furthermore, the system can be customized according to any new project
requirements by integrating with contributed extensions to handle every need of a
website, e.g., Google Analytics and multilingual site support. Most importantly, the
system supports many usability features, including setting friendly URLs, version

control, content scheduling and content categorization.

WordPress architecture

There are three basic layers in the system architecture through which content passes,

as shown in Figure 9.
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Figure 9 WordPress CMS layers

1. Application layer: This layer provides application management. It comprises
the extensions manager in which includes all installed contributed third-party
plugins and user roles that determine user authority.

2. Appearance Layer: This layer helps the administrator to manage and
customize the appearance of the website (i.e., the theme) as well as distribute
and modify website layout by changing widget positions. Furthermore, this
layer provides menu management that organizes the links between website
pages.

3. Data layer: This layer is the top layer with content management features.
WordPress is a post-centered platform, which means the majority of the
content is created and published in a post form [22]. The data layer allows
users to create two basic kinds of content, namely posts and web pages. In
addition, the layer provides the ability to organize and manage comments and

media library content.

2.9.2 Joomla Content Management System

Joomla is an open source Content Management System released under General
Public License (GPL) written and based on PHP and the MySQL database. The
popularity of Joomla is due to the system’s ease of use and acceptable learning curve.
Second, the system is extensible by third-party extensions supported by a rich
community of enthusiastic users and developers [5]. The system is designed to be
modular so that system functionality can be extended. The Joomla core package
performs many important functions; e.g., content syndication, page caching, revision

control and page/menu management. The basic types of pages supported by Joomla
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include articles which represent content, sections and categories. Categories are
responsible for organizing articles wherein articles in Joomla are organized under
one category and one section may include one or more categories. The system
architecture has been designed to keep track of all website content in the MySQL

database to support dynamic functionality.

Joomla Architecture

The internal architecture of the system is broken into three basic layers, as shown in

Figure 10.
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Figure 10 Joomla CMS layers

1. Extension layer: This layer is the topmost layer comprising modules,
components and templates. The components are developed as a custom
independent application to empower the Joomla core and services. The
templates function to control the entire look and appearance of the user
interface and system layout.

2. Application layer: This layer is the middle layer that extends the system
framework with several important applications included in the system. Some
of these applications exist to install system packages on the web server, and
other applications deal with the backend and frontend of the system.

3. Framework layer: This layer is the core of Joomla. It contains the default
plugins that are responsible for oriented functions and libraries comprising a

set of built-in services and installed extensions.
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2.9.3 Drupal Content Management System

Drupal is an open source Content Management System licensed under General
Public License (GPL) written and based on PHP and the MySQL database. The
system has an advanced and customizable administration interface in which the
administrator has the ability to add or remove items from the interface. Drupal
provides a platform to implement different types of projects, e.g., forums and
blogging platforms. The system provides its users with the ability to update content
in a very flexible and reliable manner; for example, it can allow authentic users to
submit website content and display the final output to website visitors by applying
selectable criteria, such as by category or by date. Moreover, the system by default
has the ability to perform a hierarchal taxonomy to classify and label content with
keywords to facilitate content access. Drupal can be used to design and implement
simple or complex websites. Similar to WordPress and Joomla, the system core
features were designed to be extended by contributed extensions, modules and
themes, a large number of which are available on the official Drupal repository. In
addition, the system performs a number of important features such as assigning a

hierarchy of permissions and content syndications via RSS feeds.

Drupal Architecture

Drupal’s system architecture consists of five layers through which information

passes, as shown in Figure 11.

| 5) Templates (Themes) Layer |
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| 1) Data Layer |

Figure 11 Drupal CMS layers
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Data layer: This layer is the pool of the data (nodes) which collects all the
content prior to the publication process. Two types of content are supported
by default, namely the article and the basic page.

Modules layer: This layer includes modules that are functional extensions
which are either shipped with the Drupal core or third party extensions to be
installed into the system by the administrator.

Blocks and Menus layer: Blocks are responsible for displaying the output of
an existing module in which it shows regions of the website template,
otherwise known as the layout of the website. Menus are web page navigators
(relative URLSs) that manage the links for all pages created by the system.
Users’ permissions layer: This layer contains the users’ privileges to
determine what users can do. In Drupal, users are assigned to the roles to give
them assigned permissions.

Template layer: This layer is for the appearance of the system frontend
(theme or skin) to display generated content in the appropriate regions
(blocks).
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CHAPTER 3
METHODOLOGY

In this chapter, we present the methodology used in the research. The chapter
highlights the research methodology that includes four steps to compare Content

Management Systems.

3.1 Research Methodology Steps

Our methodology is divided into four steps, as shown in Figure 12. The first step
explains how to develop the necessary comparison criteria to compare the systems
according to the opinions of IT experts by using an online Google Form survey. We
have explained how to analyze the collected data and data categorization. The second
step clarifies the systems installations on a local host and on a live server. The third
step comprises testing the systems according to the criteria determined in the first
step in addition to grading each system for assessment. The last step involves a
usability test methodology to test each system using a research instrument called a
Post Study System Usability Questionnaire (PSSUQ).

Research Methodology

Determining Comparison
Criteria

Systems’ Tests &
Assessment

— Systems Installations Usability Tests

3.A. Test the | | 4.A.Set a pre-defined
1.A. Prepare/Publish an 2.A. Local Host systems against system tasks
Online Survey Installations (A.E)& (V.I)

Criteria

4.B. Performing a usability

1.B. Candidate Criteria 2.B. Live Server 3.B. Systems' test f h syt d
Analyses & Categorization Installations Assessment estlor each system an
Usability evaluation by
| | performing the Post Study
| [ | System Usability
1.B.I. Absolutely 1.B.II. Very 1.B.III. Not Questionnaire "PSSUQ”
Essential (A.E) Important (V.I) Important (N.I)

Figure 12 Research methodology steps used in the study
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3.1.1 Determining Comparison Criteria

In our research, we developed a comparison criteria set for Content Management
Systems in order to select the criteria that will be considered in this study. First, we
prepared and published an online survey to determine the comparison criteria. Online
surveys provide a mechanism to reach people who share a specific interest such that
a researcher can take advantage of virtual communities [23]. Our survey comprises a
set of 76 candidate criteria selected from previous studies [1], [5], [6], and [26] such
that we supported the criteria according to the CMS capabilities explained in [1]
relating to automated templates, access control, ease of content creation, and the
ability to extend using third-party extensions. We considered the recommendations
as set out in [26] to compare CMSs, as well as some of the criteria in [5], [6].
Moreover, we added new criteria to evaluate the systems according to the complexity
of installation in addition to the criteria that support new technologies such as Search
Engine Optimization, mobile support, social media support and tracking statistics
support. Our criteria are organized under nine categories covering the following

important aspects:

Installation Complexity

Usability

Technical requirements

Platform support

Security

Ease of extension and customization
Collaboration and interactivity

Performance and functionality

© 0 N o g bk~ w D

Other criteria related to system statistics

We used Google Form to prepare the survey because of the powerful capabilities it
provides for researchers. For example, it supports tracking results and accumulates
responses in a spreadsheet and it allows the exporting of collected data to statistical
files. Although all three of the CMSs compared in this study have survey capabilities,
we selected Google Form in order not to be biased toward one of the three systems

so that we can perform a fair comparison. The target participants for the survey were
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IT experts and specialists in order to garner their opinions about the importance of
the candidate criteria. We asked them to rate each criterion according to its

importance. The following scale was used to rate each criterion in the survey:

e Not Important at All

e Of Little Importance

e Of Average Importance

e Very Important

e Absolutely Essential
Most importantly, a purposeful sampling methodology was used for the selection
process of the participants. Purposeful sampling is a technique used widely in studies
for identification and selection of necessary information related to research aims.
Purposeful sampling involves identifying a group of individuals representing
candidate participants who have specific knowledge or experience consistent with
research interests, and these participants should be willing to participate in the study
questionnaire [24]. To illustrate, there are two methods on which purposeful
sampling is based. The first is the qualitative method that focuses on saturation such
that it depends on continuous sampling to obtain a comprehensive understanding
until new information can no longer be acquired. The second method is the
quantitative method, which focuses on generalization, i.e., this method concentrates
on gained knowledge that is representative of the people from which the sample was
extracted [25]. Each of the aforementioned methods has different standards to
determine the number of research participants. The quantitative method requires a
large sample of participants, (numbering as much as 20 to 30 participants), and each
one of them participates once to express his opinion about items included in the
study questionnaire according to his own experience. This strategy satisfies
heterogeneity, which refers to diversity [25], i.e., a group of participants from many

different backgrounds is considered to guarantee the quality of the heterogeneity.

In our study, we have selected a criterion sampling strategy because this strategy can
be used to decrease the range of variation related to the opinions of different
participants in order to concentrate on the similarities. This strategy performs
quantitative measures such as calculating the mean of each item in the research

survey. According to the recommendations in [25], we considered the qualifications
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of the participants in terms of specific experience in information technologies to
address our candidate criteria and maximize efficiency and validity of the research
aims. In conclusion, our strategy objective emphasized the similarity of opinion of IT
experts and we identified the comparison criteria based on the online questionnaire
that included items that were compatible with the research questions. Table 1 below
shows the demographics for 31 participants who shared their opinions in our

published survey:

Table 1 Demographics of participants

Gender Expertige level Number of
(yearsin IT) . Percentage
Males | Females sector Participants
1-3 years 0 0%
4-6 years 4 12.9%
27 4 7-9 years 10 32.3%
10+ years 17 54.8%
Total 31 100%

Data Analysis and Criteria Categorization

Generally, data can be defined as collected information without human intervention
such as “significance or context” collected into files as elementary units be handled
and analyzed [17]. We analyzed the collected data that represented the views of
experts after finding a sufficient number of participants based on the quantitative
method. Our analyses involved criteria categorization according to importance. The
collected data were organized and grouped as categorical groups. First, we assigned
equivalent numerical values for each scale that was used to rate each criterion in the

survey, as shown in Table 2:

Table 2 The importance scale equivalent values

Importance Scale Equivalent Numerical value
Not Important At All 1
Of Little Importance
Of Average Importance
Very Important
Absolutely Essential

[S2RIE SO NN \O)
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Second, we calculated the mean value for each criterion included in our survey, and
we created three degrees of importance, namely the Absolutely Essential, Very

Important, and Not Important, as follows:

e Absolutely Essential (A.E.):
If the total average for a criterion is >4, this criterion will be considered in the
study as an Absolutely Essential criterion.

e Very Important (V.1.):
If the total average for a criterion is >3 and <4, this criterion will be
considered in the study as a Very Important criterion.

e Not Important (N.1.):
If the total average for a criterion is <3, this criterion will not be considered in

the study, and all criteria in this degree will be dropped.

For example, Authorized Access Control is a criterion considered in our study as an
Absolutely Essential criterion because its mean value fulfills the condition of the
Absolutely Essential degree. Figure 13 below shows statistics for the aforementioned

criterion by 31 participants:

@ Not Important At All
1(3.2%) @ OfLittle Importance
2 (6.5%) Of Average Importance
16 (51.6%) @ Very Important
12 (38.7%) @ Absolutely Essential
@ Other

Figure 13 Statistics for the Authorized Access Control criterion

Table 3 shows individual statistics that represent participants’ opinions for the

Authorized Access Control criterion collected from 31 specialists:
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Table 3 Accumulated statistics for the Authorized Access Control criterion

Participants . . s e Equivalent Numerical
T Participants’ opinion VEUE

1 Absolutely Essential 5

Absolutely Essential 5
3 Of Little Importance 2
4 Very Important 4
S Very Important 4
6 Very Important 4
7 Absolutely Essential 5
8 Absolutely Essential 5
9 Absolutely Essential 5
10 Absolutely Essential 5
11 Absolutely Essential 5
12 Very Important 4
13 Very Important 4
14 Very Important 4
15 Absolutely Essential 5
16 Very Important 4
17 Absolutely Essential 5
18 Very Important 4
19 Very Important 4
20 Very Important 4
21 Very Important 4
22 Very Important 4
23 Very Important 4
24 Absolutely Essential 5
25 Very Important 4
26 Absolutely Essential 5
27 Absolutely Essential 5
28 Absolutely Essential 5
29 Very Important 4
30 Of Average Importance 3
31 Very Important 4

Average 4.32
Result Absolutely Essential

In the same manner, we calculated the averages for all criteria. Appendix A shows

tables containing candidate criteria categorization according to their importance
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based on the survey results. Criteria for the Not Important degree were not
considered in this study.

3.1.2 Systems Installations

When a business hires a web developer or an agency to install a Content
Management System and build a website, the ease of installation is not likely to be
considered [26], while ease of installation is considered a concern for novice users
who are not familiar with the technical aspects of the software. Since we have system
installation criteria included in this study, there is a need to review and explain
system installation in this chapter, on both a local host and on a live server in order to

discover which CMS has less installation complexity as a part of our methodology.

3.1.2.1 Local Host Installation of CMSs

Content Management Systems require a database to be installed on a local server.
Local host installation is explained because it shows the technical details about how
to create a MySQL database using the “phpMyAdmin” tool, as well as showing some
necessary installation screens that need to be configured during the installation

process.

Local Host Installation Steps:

Stepl: The first step is to create a local server using “XAMP,” which is an
executable file compatible with many operating systems.* This package creates a file
directory named “htdocs”, and the package installs phpMyAdmin, which is an open
source graphical user interface tool (GUI) that is used to create and manage

databases required for each system.

Step2: The second step is to create a MySQL database using the phpMyAdmin tool.
A user needs to access (localhost/Phpmyadmin) through the browser to create and
manage the MySQL database. A user can create a database by giving it a name and
assigning a user account with full privileges to that database. The database name,

password and database user name must be kept for later installation processes.

4 XAMP for Many Operating Systems, https://www.apachefriends.org/download.html
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Figure 14 shows three databases created for each system prior to installing and each

database is assigned to a user account with full privileges.

€ 2> C | © localhost £ = = = 4 = s )
php @ Server 127001

~ & 3 Databases [/ SQL § Status User accounts =4 Export |« Import Settings Replication
R t Favoril
New Databases
+Lgs Ot
%4 information_schema & Create database
o mysd Collation v Create
+ performance_schema
+ phpmyadmin Database . Collation
¥ test drupal . §
*|<.~ MySQL Database for Drupal

1 MySQL Database for Joomla
1 MySQL Database for WordPress

Total: 8 latinl_swedish_ci

Figure 14 MySQL database creation using the PhpMyAdmin tool

WordPress Local Host Installation Steps

1- Downloading the software package available on the official website followed by
the user extracting the package inside the (c:\xamp\htdocs) directory.

2- The user accesses (localhost/wordpress) through the browser to start the
installation process. After selecting the language in the first window, the
installation process asks for the database name, user account assigned for this
database and its password created previously with the phpMyAdmin tool, as

shown in Figure 15.

Below you should enter your database connection details. If you're not sure about these, contact your host.

Database Name wordpress The name of the database you want to use
with WordPress.

Username username Your database username.

Password password Your database password.

Database Host localhost You should be able to get this info from your
web host, if localhost doesn’t work.

Table Prefix wp If you want to run multiple WordPress
installations in a single database, change this.

Submit

Figure 15 WordPress database connection
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Afterwards, the user inputs website information such as Site Title and creates the

administration account, as shown in Figure 16.

Information needed
Please provide the following information. Don't worry, you can always change these settings later.

Site Title WordPress Test Wel)site|

Username admin

semames can have anly slphanumeric characters, spaces, underscores, hyphens, perieds, and the @

Password @2GuldGgVZIULwdmS 9 Hide
Strong
Important: You will need this password to log in. Please store it in a secure location.
Your Email ahmed_mehdi3@yahoo.com
jour email address before continuing
Search Engine Discourage search engines from indexing this site
Visibility It is up to search engines to honar this request

Install WordPress

Figure 16 WordPress installation/required information

After the installation process finishes, the system installation process shows a
success message 20 seconds later. A user can log into the system by accessing
(localhost/wordpress/wp-login.php) through the browser.

Joomla Local Host Installation Steps:

1- The software package available for download on the official website. The user
extracts the package inside the (c:\xamp\htdocs) directory.

2- A user needs to access the following link through the browser to start the
installation ~ process: (localhost/joomla/installation/index.php).  Joomla
installation consists of three phases: the configuration, database and overview
phase. During the configuration phase, the user selects the language and sets the
site name with a description in addition to creating the administrator account,
similar to the WordPress installation. The database phase allows the connection
of the database to the system such that a user uses the database name, password
and the user name that was assigned to this database created previously with
phpMyAdmin. Figure 17 shows the database connection phase:
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Database Configuration

Database Type * | MySQLi

This is probably "MySQLi
Host Name * localhost

This is usually “localhost
Usemame * | root

Either something as "root

Database Name * ]oom\al

Some hosts allow only a ¢

or a usemame given by the host

For site security using a password for the databas

ertain DB name per site. Use table prefix in this case for distinct Joomia! sites.

Figure 17 Joomla database connection phase

During the Overview phase, the main configuration of the site, such as the

administrator’s email and user name, appears and a pre-installation check is

performed. The Joomla installation process ensures that the required items, such as a

version of PHP and database support, are available. The installation process of the

software package takes approximately 43 seconds. Later, a user can log in to the

system by accessing (localhost/joomla/administrator) through the browser.

Drupal Local Host Installation steps:

1- Download the software package available on the official website. Then a user

extracts the package inside the (c:\xamp\htdocs) directory.

2- The user needs to access the following link through the browser to start the

installation process: (localhost/drupal/core/install.php). Then, the user selects

whether he wants a standard installation or a minimal installation profile. The

first installs sample data with commonly used features, especially for beginners,

as shown in Figure 18.

Drupal &2’

Choose profile
Verify requirements
Set up database
Install site

Configure site

Select an installation profile

® Standard
Install with commonly used features pre-configured
Minimal
Build a custom site without pre-configured functionality

Suitable for advanced users

Figure 18 Drupal installation profile selection
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3- The next step is the Database Connection phase, which requires the database
name, user name and database password created previously with phpMyAdmin
as explained for the two previous systems. The installation process of the
software package takes approximately 40 seconds. Later, a user can log in to the

system through the browser by accessing (Localhost/drupal).

3.1.2.2 CMS Live Server Installations

Most hosting servers provide a Graphical User Interface (GUI) that contains a web
hosting control panel, called “cPanel,” designed to facilitate the hosting process of
the website. This interface, which is a Linux-based tool, offers installation wizards to
support server administrators using a web browser. Web hosts that use this control
panel support the MySQL database manager as well as other popular packages of
PHP applications including the latest versions of Content Management Systems.
Users can select the required software package for the system and install it on the
host server on which the domain name resides. For a live server installation, we used
the script installer “Installation Wizard” to install the three CMSs with the following
Uniform Resource Locators (URLS):

e ( http://aword.epizy.com ) dedicated for WordPress CMS version 4.6

e ( http://ahmedjoomla.epizy.com ) dedicated for Joomla CMS version 3.6

e ( http://ahmeddrupal.epizy.com ) dedicated for Drupal CMS version 8.2

The Installation processes for the three CMSs on a live server are roughly similar, so
we will explain the steps for one system, (Joomla for this case) to support the
required illustration. Below are the steps to perform a Joomla live server installation

process:

1. Database Creation: This step is similar to the steps explained for the local
host installation. We used the MySQL database manager supported by the
web server control panel to create the database. The database name must be
kept for the following steps.

2. Package Selection: This step requires running through the installation wizard
available on the web host “cPanel” to select the required CMS application
under the “CMS/Portals” tab, as shown in Figure 19.
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C | @ scriptinstall.rocks: 2082

Features

Figure 19 A CMS package selection

Software Pre-installation: This step performs software setup configuration.

A user must provide some necessary information, as shown in Figure 20. The

requested information includes:

- CMS required version

- Required protocol (http:// or https)

- Domain Name System (DNS)

- Website name and description

- Administration account information

}& Joomla

Fokdokofe

Version:3.65,25.28 Release Date - 13.12.2016

Software Setup

ahmedjoomla.epizy.com

Site Settings

Site Name

Site Description

Figure 20 CMS software setup/site settings
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Figure 21 shows administrator account creation, language selection, database name

and backup configuration.

Figure 21 A CMS software setup/administrator’s account creation

4. Starting Installation: This process involves copying all CMS files and

folders into the website directory, as shown in Figure 22.

EA' Joomla

Jokkokode Version:3.65,2.5.28

Screenshots | Demo

Copying files and folders(15 %)

Figure 22 A CMS software setup/copying files process

The table below shows recorded times for each system individually.

Table 4 Live server installation recorded times

CMS Application

Installation Recorded time

1 WordPress 10 sec.
2 Joomla 17 sec.
3 Drupal 35 sec.
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5. Finalizing Installation: During this step, a message appears for users stating
that the installation process was successfully completed.

3.1.3 Systems Test and Assessment

This section discusses testing the systems against Absolutely Essential and Very
Important criteria determined in the first step of our methodology. The test will be
conducted against systems installed on the aforementioned URLSs. The test aims to
perform a functional analysis for each system, i.e., how a system performs a specific
criterion such as depending on a core feature “Built-in,” or whether the system needs
to be extended with a third-party-extension “Plug-ins.” Later, each system will be
evaluated according to how a system performs the criteria. Assessment and grading
of the systems will be carried out based on criteria which represent the systems’
components, which can be recognized as “Built-in or an Extension.” Chapters 4 and
5 are dedicated to performing System tests and assessments with detailed

clarification.

3.1.4 Performing a Usability Test for Content Management Systems

Usability can be defined as how easy it is for users to learn a system, and how
pleasant it is to use. Alternatively, usability can be defined as the key for making a
computer system easy to learn and use [27]. A usability test helps to assess users’
ability to use and interact with the systems’ dashboards. Generally, a usability test for
a system falls under the notion and discipline of Human Computer Interaction (HCI),
which represents how computer technologies impact human activities [28] as well as
focusing on operating technology that is as easy and simple as possible for users. Our
usability test will include a set of pre-defined tasks that participants should perform
through the administrative interface for the Content Management Systems used in the

study.

The main goal behind a usability test is to discover areas on system interfaces that
end users may find difficult to use while implementing a set of proposed tasks. Thus,
many small to medium businesses or non-profit organizations can afford to assign an
appropriate person to maintain a website because we are assuming that our typical
clients are interested in upgrading their own websites. This may be due to budget
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limitations on hiring a web developer or an outside agent to perform frequent website

updates. Instead, they can depend on the novice employees in their own firms.

Usability Test Methodology

The method that will be used to implement a usability test depends on the tasks

scenario in which a group of users participated to complete a set of pre-defined tasks

on pre-installed systems according to the following steps:

1- Selecting participants that will be asked to perform specific tasks, according to

previous studies [29] which recommend targeting participants that had heard

about CMSs and none of whom had received formal training in these systems.

Furthermore, the test considers more than five participants to be ideal in order to

avoid inaccurate data collection [30].

2- Setting predefined system tasks to be implemented by the aforementioned

participants during each session. Most importantly, and as a part of our usability

test methodology, a pilot test was conducted to check whether these tasks are

supported for the backend of the three systems. The proposed tasks that the

participants should perform are as follows:

1.

Login into the administrator interface using the account name and

password supported during the test session.

Create a new user account with the account name and password supported

during the test session.

Assign a user role (WordPress), User groups (Joomla), permission

(Drupal) for the created user account. Assign the following roles:

e For WordPress/Joomla assign an “Editor” role.

e For Drupal assign an “Authenticated user” role.

Navigate through the system and open the default Content Editor Panel.

Add the following content by creating a new post:

e “A usability test is the most efficient tool to discover usability
issues that may face a systems’ end users, i.e., the test helps us
to discover areas on the systems’ User interfaces where testers may
have difficulties implementing a set of proposed tasks.”

e Use the following path to insert an image file into the above content:
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D:\PNGs\CMSUsage.jpg

6. Add some Meta tags for the created content and select at least three Meta
tags from the following keywords:
e Content Management Systems, Usability Test, Web Technologies,

Dynamic Websites.

7. Save and publish the created post.

8. Navigate to the frontend to see the published post.

9. Install an extension (Plugin for WordPress) and a (Module for Joomla
/Drupal). Use the following links to reach official repositories for each
system:

- WordPress: https://wordpress.org/plugins/
- Joomla: https://extensions.joomla.org/
- Drupal: https://www.drupal.org/project/project module

Use the search mechanism on the official website to find and install one
of the following extensions for each system from the table below.
During the usability test, test users will be given a specific

extension/plugin name.

Table 5 Content Management Systems extensions

For WordPress For Joomla For Drupal

Google Language

Translator Plugin

Social Media Widget Awesome Social Links
Plugin Sidebar Module

Updraft Plu§ back up Akeeba Plugin Backup and migrate
Plugin Module

GTranslate Module GTranslate Module

Share This Module

10. Delete the installed extension in the ninth task from the system.
11. Modify the (“Site icon” for WordPress) and the (“Logo” for
Drupal/Joomla). Use the following paths for the image files:

e D:\PNGs\Blue Wordpress.png
e D:\PNGs\ Joomla logo.png
e D:\PNGs\Drupal.png

12. Change the color of the current installed theme to blue
13. Logout from the administrator interface.
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During each session, usability testing checklists are prepared for summarizing
users’ experience to ascertain whether users have succeeded or failed to
implement the pre-defined tasks in order to calculate the systems’ success rate
and to record the time elapsed for each task and for each session for each

system. The table below represents an example of the usability checklists.

Table 6 An example of Usability test checklists

Content Management System Name:

Participant | Gender: Disabilities: Date:
Number:01 Xx/xx/2017
Task Completion Time Elapsed
Task No. (Success/Fail) (Minute/Second) Notes
Taskl
Task13 |

Session Total Time

3- Usability evaluation by performing the Post Study System Usability
Questionnaire.”> This questionnaire is a research tool based on 19 Likert type
items for the purpose of assessing users’ perceived satisfaction with computer
systems developed at IBM and identified by a panel of IBM Human Computer
Interaction HCI experts [31]. The questionnaire attempts to address the main
systems characteristics such as quick completion of work, ease of learning and
high quality documentation, and it can be considered an adaptive instrument that
can be used to evaluate user satisfaction while interacting with the system
interface [32]. This questionnaire is selected for our study because it does not
require a license fee and it works well for studies that test software [8].

Appendix B shows the Post Study System Usability Questionnaire items.

After participants have completed the predefined tasks on a system, the
questionnaire must be completed by the participants in order to indicate how

% What is “PSSUQ”, http://www.conetrees.com/2010/12/ux-glossary/post-study-system-usability-questionnaire-
pssuq
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strongly they agree or disagree with the included items by circling a number on a

scale from 1 to 7. The Figure below is an example of one item:

1. Overall, | am satisfied with how easy it is to use this system.

STRONGLY
AGREE 1 2 3 4 5 6 7

COMMENTS:

STRONGLY
DISAGREE

Figure 23 An item included in PSSUQ questionnaire

4- Calculating the Mean value for each task and the total mean for that CMS after

completing the questionnaire by all participants. Later, the same usability test

will be repeated for other systems in order to evaluate usability for each CMS

such that the smallest mean value for any system indicates that the system offers

usability and has an easy learning curve.
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CHAPTER 4
IMPLEMENTATION AND TESTING

In this chapter, we provide a testing report that clarifies testing the systems against
Absolutely Essential and Very Important criteria determined by experts’ opinions.
The tests have been performed against systems installed on the servers discussed in
Chapter 3. We aimed to perform a functional analysis for each system, i.e., whether a
criterion is available or a system performs a specific criterion depending on a core
feature (“Built-in”), or the system needs to be extended with a third-party extension

(“Plug-in”) in order to evaluate each system later in Chapter 5.

4.1 Section One: Systems Installation Criteria

This section pertains to the criteria that evaluate a system according to installation

complexity.

1. Ease of Installation: While performing the installations of all three-systems as
explained in Chapter 3, WordPress showed that, of the three systems under
consideration in this study, it had the easiest and fastest installation process. The
Joomla installation process was relatively easy in comparison to WordPress and
Drupal since the installation process comprised three phases with many technical
details including a pre-installation check. The Drupal installation showed more
advanced options than the other two systems, which may cause some confusion
for non-technical users, especially when the installation process requires the user
to select between a standard installation profile and a minimal installation profile.

2. Installation Time: The times required for the complete installation processes

were recorded. Table 7 presents the recorded times.
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Table 7 Content Management Systems installation time

CMS Platform Local host Live server
WordPress 20 Sec. 10 Sec.
Joomla 43 Sec. 17 Sec.
Drupal 40 Sec. 35 Sec.

3. Technical Expertise: The installation processes for the three systems do not
require any technical knowledge. The most difficult part for novice users is how
to create a MySQL database and assign a user account to that database to be used

later during the systems’ installation.

4.2 Section Two: Usability Criteria

One of the main goals related to this study is to discover usability issues with
Administrative Interface of the systems while testing candidate criteria. This section
involves criteria that evaluate the systems from a perspective of ease of use as

follows:

1. Interface Intuitiveness: WordPress offers more intuitiveness while testing most
of our technical criteria because of the drag-and-drop support and because of the
simple terminologies. Joomla is similar to WordPress with few differences in
terminology. Drupal has a more advanced user interface with more difficult
terminologies.

2. Friendly URLs: This is the ability of a system to support a clear and readable
Uniform Resource Locator, either for humans or for search engines to deliver to
users a brief understanding about a page or post. In WordPress, this criterion is
performed as a built-in feature. The system supports permalinks settings which
allow the administrator to set permanent URLs of a website’s individual pages.
There are many structures under the permalinks settings help to have website
URLs include useful information such as the dates and titles of posts. The best
setting to select is the "Post Name option™ which generates URLs that are more
readable. Joomla performs this criterion as a built-in feature. A website
administrator can navigate to global configuration settings to modify the Search
Engine Optimization (SEO) settings panel to enable optimized URLSs. In Drupal,
this criterion performed as a built-in feature. By default, when creating an article
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or page, a user or the administrator can set URL aliases; for example, to create an
“About Us” page, the administrator can specify an alternative path that can be
accessed. It is possible to add “/about us” to that web page and save the
configuration. Moreover, the administrator can perform the same process by
navigating to the configuration panel and modify URL aliases under search and
metadata to add aliases for content or for a page path. Screenshots can be seen in
Appendices (D-1, E-1 and F-1).

. Image Responsiveness: This is the system’s ability to allow users to resize
uploaded images for faster view. WordPress performs this criterion as a built-in
feature. The system allows administrators to resize the physical dimensions and
file sizes of uploaded images directly without using image processing software.
While testing this feature, we uploaded an image with original image dimensions
of (1229 wide x 691 high), and a 438 kB file size, and by using configuration
supported by WordPress, we set a new scale of (600 wide x 337 high) and a new
file size by reducing it to 35 kB. In Joomla, this criterion is not supported, so
external software such as Photoshop or an online tool is required to modify
images. Drupal can perform this criterion as a built-in feature. By default, the
media section involves three image styles, large (480x480), Medium (220%220)
and thumbnail (100x100). The administrator can add a new image style by
selecting the resize effect and by adding new dimensions to resize the uploaded
image when selecting the new image style. Screenshots can be seen in Appendices
(D-2 and F-2).

. Undo/Redo Functionality: This criterion is the ability of the system to allow
users to retreat when making mistakes in cases of complex and huge articles.
WordPress, Joomla, and Drupal support this criterion as a built-in feature with
default editors packaged with each system. Screenshots can be seen in Appendices
(D-3, E-2 and F-3).

. Spell Checking: This criterion allows the automatic checking of plain texts
against the digital dictionary to increase content accuracy such that running spell
checker guarantees that the number of typing and spelling errors in the content is

significantly reduced.
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WordPress performs this feature using a plugin called TinyMCE Spellcheck. After
installing and activating the plugin, a new button “Proofread writing” appears in
the default editor. Joomla performs this feature using a plugin called the ARK
editor, after installing and activating the plugin, Joomla will have another editor
that includes a spell-checking ability. In Drupal, the default editor called
CKEditor does not include spell checking ability, even when searching for
available extensions on the official website. Screenshots can be seen in
Appendices (D-4 and E-3).

. Multilingual Site support: The Main benefit of having a multilingual website for
a business is that a multilingual website is social and mobile. It helps to increase
intimacy with online customers because it is the psychology of clients such that
they always desire personalization, and if they think that the website cares about
their preferences, they are more likely to do business with it. WordPress, Joomla,
and Drupal perform this feature by using an extension called “Google Language
Translator” which uses Google’s power to translate the entire structure of the
website and its content into different languages using a drop-down menu. An
administrator must assign a position to have the installed extension appear at the
front end in the three systems, which is called a widget or block. Screenshots are
shown in Appendices (D-5, E-4, and F-4).

. Content Editor: This is a system application that allows users to create formatted
content using special editors such as WYSIWYG editors without technical
knowledge of writing HTML code. These kinds of editors have two panels,
namely a visual panel and a text panel in order to separate the content from the
code such that the visual panel shows only the content created by a user while text
panel shows the HTML code. WordPress has a built-in extensible WYSIWYG
editor; additional plugins are required to extend its functionality, including spell
checkers. Joomla performs this feature using a plugin called Ark Editor as the
default editor bundled with Joomla is limited in its functionality; therefore, a
website administrator needs to download this plugin to extend the functionality of
the system. After installing this plugin, the administrator and other authenticated
users can switch to the new editor. Drupal performs this criterion as a built-in

feature with the default editor called CK Editor, which supports two text formats,
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namely basic HTML with limited functionality and full HTML with extra
functionality. Screenshots can be found in Appendices (D-6, E-5 and F-5).

8. Content Scheduling: This is a system feature that allows users to schedule
content automatically for future publications. The main advantage for businesses
Is to achieve content dispersion by spreading website content through the entire
month to keep site visitors engaged at a high level. WordPress performs this
criterion as a built-in feature; the administrator can modify and publish panel
settings when making a post or a new page. Joomla performs this criterion as a
built-in feature; the administrator can set up a “Start and Finish” publishing date
for future articles publications. Drupal needs an extension called Scheduler
module, and an administrator should configure this module after enabling it by
navigating to the structure panel and then to the content type to select one of the
content types, such as articles to integrate the new module. After that, when
adding an article to the system, a new option appears for setting a future
publishing date. Screenshots are found in Appendices (D-7, E-6 and F-6).

9. Content Versioning: This system feature automatically allows the saving of
backup copies of content after each update such that it allows comparing revisions
and the reversion to previous versions. This process is a part of the systems
workflow, as explained in Chapter 2. WordPress performs this criterion as a built-
in feature such that the system saves revisions automatically in a history revisions
panel after each update. Joomla also performs this criterion as a built-in feature.
The administrator can select any version of an article from the “ltem Version
History Panel” from versions in creating an article window. Drupal has built-in
complete version control with a reverting ability. Screenshots can be seen in
Appendices (D-8, E-7 and F-7).

10. Trashed content support: This system feature allows the recovery of trashed
content that has been removed from a website. It makes deleting a post or a
webpage accidently from the system extremely difficult. WordPress performs
this criterion as a built-in feature and a user can use the trash button above the
editor toolbar such that a user can restore or delete any trashed content
permanently. Joomla performs this criterion as a built-in feature, and a website

administrator can navigate to the control panel to find all trashed articles from
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11.

12.

13.

the recently added articles dashboard. Trashed articles can be recognized from
the recycle bin symbol which indicates the ability to restore them if necessary. In
Drupal, this feature is not supported. Screenshots can be seen in Appendices (D-
9 and E-8).

Compressed Files Upload: This system ability allows the system administrator
to upload compressed media files (ZIP extensions) into the system media library
to grant website visitors the ability to download these files. The ZIP file is a data
compression file format used to compress a file’s original data size into a smaller
size to save storage. WordPress performs this criterion as a built-in feature. A
website administrator first needs to upload a ZIP file to the system and copy its
URL, then he adds a hyperlink and pastes the copied ZIP file URL to a
highlighted text. Joomla and Drupal do not support this feature. An error
message appears when uploading a ZIP file. Screenshots can be seen in
Appendices (D-10, E-9 and F-9).

Themes/Template Wizard: This system feature allows the modification of
themes and templates, such as changing colors, logos and website appearance
without dealing with CSS /HTML code. A theme is a graphical design layer that
controls graphic elements, fonts, navigation styles, and page layouts [26].
WordPress and Drupal have a built-in wizard providing approximately the same
functions for modifying website identity, e.g., changing logos, titles, colors and
header images with a live theme preview. Joomla has this feature built into the
system. By default, there are two styles (themes) installed, one for the system
backend and one for the frontend. The administrator can modify settings for
themes by clicking on extension menu and then navigating to the templates.
Metadata/Tags support: This criterion allows the profiling and indexing of
website content. Metadata is data about content, including author name, date of
posting, and the category in which a publisher or author organizes that content.
Met tags are administrative information or keywords that refer to the content and
describe it for visitors. WordPress, Joomla and Drupal perform this criterion as a
built-in feature. These systems allow the adding of specific keywords (tags)
about content that help to describe a business or a service such that whenever a

visitor clicks on a keyword related to specific content, the system aggregates and
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shows other related content with the same keyword. Screenshots can be seen in
Appendices (D-11, E-10 and F-9).

14. Remote Access: By default, the three systems can be accessed remotely. This
access grants administrators as well as registered users the ability to publish and
manage the systems from a distant location without the need for File
Transmission Protocol to perform required website updates.

15. Learning Curve (L.C): This criterion reflects users’ progress in learning the
systems, e.g., a gentle learning curve or steep learning curve. Our usability test
results (see Chapter 5 Item 5.3) showed that WordPress offers a gentle learning
curve because of its ease of use and friendly administration interface. Joomla, in
terms of its learning curve, lies between WordPress and Drupal such that the
system offers a moderate learning curve. Drupal is more technically advanced
than the other two systems and offers a steep learning curve for new users. The
main obstacle that users of Drupal encounter is when learning how to use the

system interface.

4.3 Section Three: Technical Requirements Criteria

This section discusses the criteria pertaining to software and hardware required for

CMSs.

1. Operating System: The three Content Management Systems are compatible with
Windows, iOS and Linux, so the platform is independent.

2. Web Server: This criterion pertains to the program that processes clients’
requests in order to access a webpage by using the Hyper Text Transmission
Protocol. The server does some security checks on the client HTTP requests and
brings that webpage to the client. Apache is the webserver software most widely
used today. It is open source software which is secure, reliable and fast and it can
be configured to satisfy the needs of different environments. Most CMS hosting
providers use this server as webserver software. Our systems are compatible with

the Apache server or any server that supports PHP and the MySQL database.
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Table 8 CMSs supported Webservers

CMS platform | Supported Webservers Recommended
6 Apache 2.4+
WordPress Nginx 1.8+
7 8 Apache 2.4+
Joomla’, Drupal Nginx 1o+

3. Database Management System: CMSs require having a database engine hosted

on a hard drive to store and retrieve content. WordPress version 4.6 supports

MySQL 5.6 or Creator, while Joomla version 3.6 and Drupal version 8.2 supports

MySQL 5.5.

4. Physical Hardware: A CMS consumes many system resources such as RAM and

CPU during records indexing, content creation and metadata generation. The table

below shows information about the physical hardware required for these systems.

Table 9 CMSs recommended Hardware

Server CPU 2 GHZ Dual core °
RAM 2 GB recommended
Hard Drive 120 GB

4.4 Section Four: Platform Support Criteria

This section discusses the criteria to evaluate CMSs according to the online support

perspective.

1. Community Support: This criterion involves the forums and documentation

behind each CMS. These communities are significant because they help system

users to receive proper consultation for solving issues and troubleshooting

questions. There are large active communities behind WordPress, Joomla and

Drupal. The following table includes URLs of the communities behind each

system with total numbers of posts as of 28/04/2017:

¢ WordPress requirements, https://wordpress.org/about/requirements

7 Joomla requirements, https://docs.joomla.org/Technical_requirements

® Drupal webserver requirements, https://www.drupal.org/docs/7/system-requirements/web-server

® Drupal system requirements, https://www.drupal.org/node/1505394
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Table 10 CMSs online forums support

CMS platform Community online URL Total Posts
WordPress forum https://wordpress.org/support/forums/ 2,573,849
Joomla forum https://forum.joomla.org 3,123,011
Drupal community | https://www.drupal.org/forum 1,284,234

2. Application Programming Interface: APIs are a group of tools that help to
make developing a software application easier. Doing this kind of development
requires technical knowledge of coding. WordPress allows code editing directly
from the administration area for advanced customization. Its API is divided into
many sections, e.g., plugin API, theme API and dashboard API. All of these
sections are the system’s API, which are plugins or themes created.” In Joomla,
the extension manager allows the administrator to edit master template files in the
system. Drupal also is an extensible CMS, and there are many APIs that can help
developers to extend the application.™ Screenshots can be seen in Appendices (D-
12 and E-11).

3. Manuals/User Guides: This criterion behind a CMS plays significant role for
system’s users since it helps them to improve efficiency and productivity and
decrease costly errors and procedural mistakes while working on the system.
WordPress, Joomla and Drupal have many available online guides. The table

below shows URLs for popular system manuals and user guides.

Table 11 CMSs online manuals and users’ guides

WordPress | https://easywpguide.com/wordpress-manual/
Joomla https://docs.joomla.org
Drupal https://www.drupal.org/docs/user_guide/en/index.html

4. Third-Party support: This criterion represents available developers that help to
support necessary extensions such as plug-ins, themes and modules to extend
system functionality. A CMS is a dynamic system [3] such that it can be extended
with these extensions to add new features and functions as and when requirements

change.

10 WordPress APIs, https://codex.wordpress.org/WordPress APls
1 Drupal API reference, https://api.drupal.org/api/drupal
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4.5 Section Five: Security Criteria

This section discusses the criteria that evaluate CMSs from a security perspective.

1. Security Level: Vulnerabilities and security issues cause the websites of CMSs to

suffer three times more than non-CMS websites [33]. While testing security
criteria included in this section, Joomla performed most of the criteria as a built-in
feature, which makes Joomla a more secure system than other two systems for a
number of reasons. First, the extensions are open source and usually less secure
than the core features, thus presenting another opportunity for attackers [33].
Second, most CMS websites are hacked according to any extension that is more
security critical such that vulnerability in any extension may expose the entire
system to attackers [10]. During the test, WordPress supported most of the criteria
using more extensions than Joomla, thereby causing this system to receive a
second-place ranking. Drupal also supported most of the security criteria using
extensions; however, some of the criteria could not be performed even when
searching for available extensions. The security levels for each system were
determined after testing the following security criteria included in this section.
The three systems possess well-crafted essential security while performing
security criteria such that Joomla performs at a high security level according to its
core features, while WordPress and Drupal perform a moderate level.
. CAPTCHA support: The word CAPTCHA is an acronym for Completely
Automated Public Test to tell Computers and Humans Apart. This feature helps
CMS websites to provide the required protection from abuse and spam. For
example, it prevents spam emails or spam comments and ensures that a human is
filling in forms, such as registration forms, and not computer software written to
submit the form multiple times because humans have the ability to recognize
CAPTCHA images. WordPress performs this criterion using a plugin called “WP-
re CAPTCHA.” This plugin requires a public key and a private key supported by
Google. The plugin makes a visitor check the “re CAPTCHA” box in order to
register or submit a comment. Joomla performs this criterion as a built-in feature.
The administrator can search for the “Captcha-reCaptcha” core plugin which
requires site key and secret key supported by Google. This feature can be used
with a new account registration module on the frontend. Drupal needs an
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extension called the CAPTCHA module. The administrator can navigate to the
configuration panel to modify its settings. The module involves two challenges,
these being math and image recognition, which can be integrated into a user
registration form. Screenshots can be seen in Appendices (D-13, E-12 and F-10).

3. Secure Sockets Layer Certificate support: SSL is a technology for data
encryption that supports encrypted connections between a visitor’s web browser
and a web server in order to allow private information. A standard website URL
without SSL is displayed as (http://). On the other hand, a secured website with an
SSL certificate can be recognized as (https://). WordPress performs this feature
using a plugin called “Really simple SSL” to make the system compatible with
the SSL certificate. It requires an SSL certificate to be installed on the webserver
to make all the secure connections with the webserver. Joomla performs this
criterion as a built-in feature. The system allows the activation of a secure
connection for a specific webpage. There is an option under the metadata panel
which belongs to each webpage which can enable a secure connection (On or Off)
and it requires an SSL certificate installed on the webserver. Drupal does not have
built-in configuration to operate SSL. Even until now, there has been no module
available for the system. This feature requires webserver configuration by
technical users*? to enable the certificate. Hosting providers can help to set up
these certificates for a fee. Screenshots can be seen in Appendices (D-14 and
E-13).

4. Log History: This is a system’s ability to keep track of users and their activities
on multi-author websites. Activities recorded may include log in, log out, posting
comments and creating new content activities, with the possibility to show
visitors’ IP addresses. WordPress performs this criterion as a built-in feature. The
system provides an administration dashboard giving a summary about recent
activities about published posts, recent comments, user names, and their IP
addresses. Joomla performs this criterion as a built-in feature. The administrator
has the ability to see logged in users, recently added articles and the identities of
those who published them. This information is found in the main control panel.

Drupal performs this criterion as a built-in feature using a core login module

2 Enabling HTTP secure (HTTPS), https://www.drupal.org/https-information
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which helps to record system events, user events, content events and contact
events onto the Drupal database. The administrator can navigate to the reports
panel and click on recent log messages. Screenshots can be seen in Appendices
(D-15, E-14 and F-11).
. Authorized Access Control: This is the ability of the system that enables the
control of access rights and permissions that each user has to a particular system
object such as a file directory, to specific content or to an individual file. CMSs
support different levels of user roles to assign access rights to control users’
activities such as what users can do. This feature helps to organize workflow
tasks, e.g., content creation, content update, and content publishing. WordPress
performs this criterion as a built-in feature and the system supports five user roles
that can be assigned for a registered user. These roles are Administrator, Editor,
Author, Contributor, and Subscriber roles. The Administrator role has full
privileges over other user roles. Joomla has a built-in Access Control List (ACL)
that allows the creation of new user groups and assigning user rights to it. Its
mechanism means certain groups have specific access level features related to
creating, editing and publishing content. Each user group has its own different
levels of access and a new user for a group directly inherits the rights of that user
group. The main access levels under a user group are:

1. Manager: including administrators’ roles.

2. Registered: including three roles: author, editor and publisher for

submitting, editing and publishing content.
3. Super users: including users with full access privileges; this type of role can
be edited by another super user account.
Drupal performs this criterion as a built-in feature. The system offers the ability to
create new roles and control what people can access and what they can do. By
default, the system has three types of users:
1. Administrator: this role has full privileges over the system.
2. Authenticated: this role is for logged in users, which by default has limited
permissions, such as posting comments, viewing comments, viewing
published content and searching for content.

3. Anonymous: this role is for non-logged in users.
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Drupal gives the administrator the ability to create a new role such as an Editor
role, and then this new role can be assigned to a set of permissions according to
the administrator’s needs. Screenshots can be seen in Appendices (D-16, E-15 and
F-12).

. Email Verification: This is the system’s ability to verify users’ valid emails. An
email is a tool that supports communication with individual website customers.
Email verification is an important factor for maintaining trusted business because
when this feature is not supported, there is the possibility of fraud operations by
using email. WordPress and Joomla support this criterion as a built-in feature. The
systems perform email verification when a new user attempts to submit an email
to register an account to the website such that these systems send a message to
that email to complete registration of the newly created account by default. This
feature helps to guarantee that the email is valid and belongs to that user.
Screenshots in Appendices (D-17 and E-16) show an email message received by a
user after registering to the WordPress and Joomla websites. Drupal also performs
this criterion as a built-in feature. The system supports an option available with a
new user registration form that makes the system require email verification. A
new registered user pends for administrator approval, and when the administrator
activates the new account, the system sends an email to the new user account
email. A screenshot can be seen in Appendix (F-13).

. Systems Update: Updating the system regularly improves system security in
addition to extending system functionality. When a CMS behind a website is out
of date, there will be security vulnerability because a CMS source code is
available for anyone to study; however, this also means that hackers have the
ability to analyze and find weaknesses. WordPress, Joomla and Drupal support
frequent updates according to planned versions, and by default, the three systems
show a notification message on the administrator dashboard when a new update
becomes available.

. Backup and Restore: This feature helps to keep a safe copy of physical files and
databases on a save site for preservation. A CMS must be able to restore the
website’s database and files in case of a server shutdown, as well as for the

troubleshooting of extensions, equipment failure and other catastrophes such as
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malicious hacking or user error. In WordPress, this feature is performed by using
a plugin called “Updraft Plus back up”. The plugin settings allow the
administrator to back up a copy of database and website files. The administrator
has the ability to set backup times such as on a daily or weekly basis. Joomla
performs this criterion by using an extension called “Akeeba,” which is the most
widely used open source backup plugin. After installing the plugin, a new menu
item appearing under the components menu leads to the plugin settings. The
plugin produces a backup copy to be downloaded onto the computer for later
retrieval. Drupal performs this feature with an extension called “Backup and
migrate” module. A new option appears under the configuration menu after
installing the module. The module settings allow backing up the database and
other website files into the computer such that the module supports scheduled

backups. Screenshots can be seen in Appendices (D-18, E-17, and F-14).

4.6 Section Six: Ease of Extension and Customization Criteria

This section discusses the criteria to evaluate CMSs according to their core features

and available extensions, as in the following:

1. Contact Forms: This is the system’s ability to allow a website to have a “Contact
Form” to be completed by visitors when there is a need to send the website owner
an email as well as when a website owner needs to accumulate information about
website customers. There are many reasons behind supporting a contact form for a
website with a CMS, such as to have website customers and visitors to provide
specific details including contact telephone numbers. In addition, contact forms
are considered to be more mobile friendly and are convenient for customers
because they decrease the burden of opening email accounts. WordPress performs
this criterion by using a plugin called “Fast secure contact form.” The plugin
provides the administrator with the ability to add an email address into the “Email
To” text box so that the website can receive customers’ and visitors’ emails.
Moreover, the plugin allows for the use of a CAPTCHA feature by configuring
the security settings. In Joomla, a basic single contact form can be created by
using the core contact form component. The contact form in Joomla requires a

category first to categories contacts for a website; later the administrator is
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required to create a new contact by clicking on “New option” under Contact
Manager to support the basic information. For example:

e The name of the person that users are going to contact and the email of

the contacted person and some other information.
e A linked user to connect the Contact Form into an existing user account,
such as a super user.

Drupal performs this criterion as a built-in feature by using a core “Contact”,
module. The configuring of this module requires an email address that will receive
users’ messages. The administrator needs to assign a menu item for the contact
form to appear on the front end. By default, the form has two fields, which are the
subject and the message. Screenshots can be seen in Appendices (D-19, E-18, and
F-15).
. Search Engine Optimization (SEO): This feature refers to a number of SEO
standards that website administrators should take in order to achieve higher page
rankings with search engine results; in other words, SEO helps to increase website
traffic. For example, the website Home Title (Site Meta description) can be made
less than 57 characters and the website Home Description (Site Meta keywords)
made no more than 160 characters as an SEO standard. WordPress performs this
criterion using a plugin called “All in one SEO pack,” which allows the
administrator to meet SEO standards when setting the home title, description and
keywords relevant to the blog niche. Joomla performs this criterion as a built-in
feature as it allows the insertion of a Home Title (Site Meta description) and a
website home description (Site Meta keywords). The Meta description is an
optional text used to describe the page in the HTML output which is displayed in
search engine results. Drupal requires a module called “SEO Checklist,” which
divides SEO tasks into functional requirements such as title, content and paths. A
new option appears under the configuration menu, which is the SEO checklist.
The module performs SEO in a form of sequence tasks. Additionally, the module
leads the administrator to all necessary modules that help to satisfy SEO
standards. Screenshots can be seen in Appendices (D-20, E-19, and F-16).
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3. Help File: A CMS must have an integrated help file with the system to explain
the abilities of the system. WordPress comes with a built-in help file. It provides a
brief explanation and leads users to the online documentation for further help.
Joomla performs this criterion as a built-in feature, and with each panel inside the
system, there is help documentation that explains the current window with a brief
description and with quick tips. Drupal also has a built-in help file which provides
relatively adequate overviews for the system’s installed modules using help
reference pages which are a starting point for online documentation. (Screenshots
can be found in Appendices (D-21, E-20, and F-17).)

4. Media Management: This system ability allows users to import, manage and
organize all aspects of media files and organize them into the media library to be
used later. WordPress has a built-in media manager that allows users to organize
media files and perform fast searches inside the media library using the media
filter and the date filter. Joomla is similar to WordPress such that the system has a
built-in content media manager that includes the necessary tools for uploading and
deleting media files as well as creating directories for media files inside the media
library. It supports thumbnail views and detailed views to allow users to discover
file sizes and dimensions. Drupal needs an extension called the “Media entity”
module in order for the system to have a media library. This module requires
creating a view to make the media tab appear. The administrator can use filter lists
to search for a media file according to the file name or publishing status.
Screenshots can be seen in Appendices (D-22, E-21, and F-18).

5. Content Management: This is the ability of the system that allows the
management of website content, e.g., content creation, content update, content
publication, content destruction, and filtering website content using available filter
lists. WordPress performs this criterion as a built-in feature. A user can create
posts, webpages, and scheduling content for future publication. In addition, the
system allows users to choose whether the content is secured with a password or
public. WordPress supports two types of content, either a post or a web page. The
content manager allows the administrator to filter posts according to their category
as well as the editing or trashing of listed posts. Joomla performs this criterion as

a built-in feature, wherein the system allows the administrator to create, edit and
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publish articles. The system allows the selection of a category for an article and
assigns a permission to that article to make it either private for registered users or
public. Additionally, the administrator can use filter lists to search for articles
according to status, language or by category. Drupal performs this criterion as a
built-in feature in which the system supports two kinds of content, namely articles
and basic page. Articles are information that is updated regularly such as blog
posts, and the basic page used for static content which is rarely changed such as
creating “About us” page. Moreover, the system allows the creation of custom
content types specifically for website administrators to help them to create content
according to their requirements. The content manager lists all types of content
inside the website and gives the administrator the ability to filter content using
filtering lists. Screenshots can be seen in Appendices (D-23, E-22, and F-19).

. Users’ Management: This criterion is a system feature that allows the registration
and management of user accounts. A CMS must allow the administrator to edit
user accounts, including operations such as creating, deleting, activating and
blocking accounts as well as changing names and assigning user roles. WordPress
performs this criterion as a built-in feature. The system allows all aforementioned
operations including each user being allowed to edit his profile. A very important
feature offered by the system is when the administrator deletes a user account; the
administrator is able to assign all the posts of the deleted account to another user
account. The user manager lists all user accounts and their roles and posts. Joomla
performs this criterion as a built-in feature. A user manager determines to which
permission group a user account belongs. The user manager shows the accounts of
activated users as well as their emails, registration dates and IDs. Drupal also
performs this criterion as a built-in feature. The system allows the creation and
management of user accounts as well as the configuration of user roles. The
“People” page is the manager of users in the system. The page allows the adding
of new accounts, new roles and the setting of permissions. All registered user
accounts are listed with statuses as either “Activated” or “Blocked” and the roles
to which they are assigned. The administrator can use filtering lists to search for a
user account according to status or role. Screenshots can be seen in Appendices
(D-24, E-23, and F-20).
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7. Inline Editing support: This feature is the system’s ability to edit content directly
from the front end to provide more flexibility and customization for users.
WordPress does not have this feature while Joomla and Drupal support this
criterion as a core feature. The system allows registered accounts to edit any
content directly from the front end such that the system’s Content Editor appears
directly on the frontend side when authenticated users use the “Quick Editing”
option (at the front end). Screenshots can be seen in Appendices (E-24 and F-21).

8. Charts and Graphs support: This criterion refers to the ability of the system to
allow the creation of graphs and bar charts to represent statistical data for
publication on websites. For example, a bar chart may visualize comparisons
between the values of the most common categories and groups with horizontal
and vertical axes to represent quantities or numerical scales. WordPress performs
this feature using a plugin called “WordPress charts and graphs lite ”. The plugin
requires a file in CSV format including lines of data recorded in order to embed
charts into the posts. Moreover, the plugin adds a visualizer library containing
different types of charts. The system has even succeeded to in drawing a bar chart
that represents populations for a number of cities. Joomla performs this feature
using a plugin called “Aimy Charts.”** This extension requires:

e Opening and closing tags through the Joomla Editor.
e Data record fields such as an x-axis to represent block names, entity names,
and a y-axis to represent the numeric values. Data fields are separated by

“”_In addition, there is hexadecimal notation for color.

As an example, we supported the above requirements as an article using Joomla
Editor and the system succeeded in drawing a chart that represents a comparison
of students’ success averages. Drupal does not support this feature. Screenshots
can be seen in Appendices (D-25 and E-25).

9. Editor Configuration: This is the ability of the system to allow the website
administrator to configure the system editor by adding or removing function
buttons; e.g., undo, redo, copy and paste. With this feature, the administrator has

more control over authenticated user roles, such as the author role to limit their

13 Joomla charts, http://www.aimy-extensions.com/joomla/charts.html
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editor functionality when creating articles and posts. WordPress and Joomla do
not support this criterion. System administrators do not have the ability to limit
the functionality of the editors for registered users. Drupal performs this feature as
a built-in feature. The editor includes two text formats, which are basic HTML
and full HTML. The administrator can customize the basic HTML text format by
determining its functions and assigning this format to Editors or to the Publishers’
roles. Furthermore, the administrator can configure the second format with full
functions such as adding copy, paste, alignment and all other necessary formatting
tools, and then assigning this format to the administrator’s role. A screenshot can
be seen in Appendix (F-22).

10. Mobile Friendly: This is the ability of the system to support mobile responsive
websites. A regular website must be a resizable to be displayed on different
devices such that every part of the website’s frontend must be viewable. Many
reasons make this criterion significant. First, it is a customer need as desktop and
laptop usage has decreased in the wake of increased smartphone use. Second,
Google has started delisting websites that are not mobile friendly as they prefer
not to display these unresponsive websites as a legitimate search result.
Generally, dynamic websites that are created with CMSs support mobile
responsiveness. WordPress, Joomla and Drupal support this criterion as a built-
in feature using the default themes in each system. As evidence to attest to this,
the domains of websites are tested using a mobile friendly test supported by
Google.* This test fetches every webpage inside each website to check for
responsiveness. The results for the three systems were positive. Screenshots for
the test can be seen in Appendices (D-26, E-26, and F-23).

11. Mobile Administration: This feature is related to the previous criterion (Mobile
friendly). The difference is that this criterion evaluates the system back end’s
(the Administration layer) responsiveness, i.e., it is a system feature that allows
administrators to manage the system from a smart phone or a tablet. WordPress,
Joomla and Drupal support this criterion as a built-in feature. System

administrators can log in to the administration layer using different devices to

1 Google mobile friendly test, available on https://search.google.com/search-console/mobile-friendly
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manage the systems. The three systems support default responsive backend
themes.

4.7 Section Seven: Collaboration and Interactivity Criteria

This section presents criteria that evaluate CMSs according to user collaboration,

social media and Web 2.0 features, as follows:

1. Facebook Integration: This is the ability of the system to integrate with the
Facebook platform. Integrating social media such as Facebook with a website to
be used as a marketing tool can help businesses to grow their brands and profits.
WordPress can integrate with the Facebook platform and other social media using
an extension called the “Social Media widget” plugin. The administrator needs to
support a URL for a specific Facebook page in the Social Media Networking field
inside the plugin settings. The result is a new widget appearing on the frontend
that transfers users to that page on Facebook. Joomla can integrate with the
Facebook platform using an extension called the “Awesome social links” module.
This extension has many features, and after installing and enabling the module,
the administrator can integrate a Facebook account by providing the required
URLs. The result will be a slider that appears on the frontend. Drupal also
performs this criterion using an extension called the “Share this” module. The
administrator needs to activate the module via the configuration menu and
configure the module settings to integrate the Facebook platform. Screenshots can
be seen in Appendices (D-27, E-27, and F-24).

2. YouTube Integration: This criterion pertains to the ability of the system to
integrate with the YouTube platform. The YouTube platform helps businesses’
websites to increase traffic by embedding advertising videos about products,
brands and services. WordPress, Joomla and Drupal can integrate with YouTube
videos directly by inserting the embedded code for a specific video into the source
code using a “WYSIWYG” editor or the “CK Editor” of the systems without any
third-party-extension. As a result, the post or webpage displays that YouTube
video directly on the frontend. Screenshots can be seen in Appendices (D-28, E-
28, and F-25).
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3. Real Simple Syndication Feeds: This is the ability of the system to share website
content and make it available via an RSS feed to notify website visitors about the
latest posts. This feature helps the administrator to distribute a list of headlines
about new content with website interests. It allows visitors to be informed by
receiving the latest posts and articles from the website in which they are interested
when they subscribe to the website’s RSS feed. WordPress performs this criterion
as a built-in feature and the system generates an RSS feed automatically. In order
to extract this feed and make it readable by an RSS reader, Google Feed Burner
was used to extract the feed address of the WordPress website. Feed Burner is a
web feed management provider used to extract RSS feeds generated by a
website.”® Later, the extracted feed can be displayed on the frontend by entering
the feed URL into the “Social Media widget” so that visitors may subscribe.
Joomla performs this feature using a built-in module called “Syndications feeds.”
The module creates a syndication feed for the page in which the module is
activated. Moreover, the same feed burner was used to extract the feed and share
it with website visitors by designing new web pages or by entering the feed URL
into a new menu item to make it available on the frontend. Drupal performs this
feature as a built-in feature with which the system generates an RSS feed
automatically. Moreover, the same feed burner was used to extract the feed URL.
Later, the administrator can design an individual page or block that includes the
extracted feed to make it available for visitors who wish to subscribe. Screenshots
can be seen in Appendices (D-29, E-29, and F-26).

4. Web Push Notifications support: This is a system feature that allows website
administrators to push notifications, such as text messages, to website visitors.
This feature is considered an additional marketing tool that helps to increase
business and sales by increasing traffic to a website. WordPress performs this
feature using an extension called the “Push notification for WordPress” plugin.
The plugin supports Chrome, Firefox and Safari browsers and gives the system a
notification library. After installing the plugin, the administrator can navigate to a
new option under the system setting called “PushAssist” to send notifications. The

plugin succeeds in making WordPress site viewing an invitation message for site

15 Feed burner, https://google.oit.ncsu.edu/consumer/google-feedburner/
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visitors and it asks them to accept future notifications when new posts and articles
are published (Figure 24).

Wordpresstest Would Like to Send You Push
Notifications.

Notifications can be turned off anytime from browser
settings.

Powered by PushAssist Don't Allow

Figure 24 WordPress push notification invitation

When website visitors accept the above message, a new notification will be
received even when visitors are not browsing the website. Joomla can push
notifications to visitors using an extension called the “PushCrew” plugin. The
administrator needs to register an account on the PushCrew.com®® website. This
website provides integration code that the administrator has to place into the home
page HTML code via the Joomla editor. After installing the plugin, the Joomla
site views an invitation message for site visitors and asks them to accept future
notifications, similarly to the WordPress website. The administrator can log in to a
registered account with “PushCrew.com” and push a notification from the
interface supported by this website by completing the required fields such as title
and message. Furthermore, the administrator can set scheduling for a notification
when required. Drupal version 8.2 does not support this feature, but there are
many modules available at the official extension center on Drupal.org, including
the “Roost” module, which allows pushing notifications. All of the current
available modules are compatible with older versions of the system. Screenshots
can be seen in Appendices (D-30 and E-30).

5. Posting Comments support: This is the system’s ability to allow users to submit
opinions and post comments about website content. WordPress performs this
criterion as a built-in feature. The system allows the administrator to configure
comment settings through a discussion window; e.g., the administrator can allow
only logged users to post comments. Joomla needs an extension, called the

“Disqus comments” plugin, to perform this feature. This plugin is considered a

18 Joomla Push Notification registering accounts, https://pushcrew.com/
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tool for web discussions and it helps to make comments more interactive such that
it allows registered users to post comments on articles. Drupal allows user
comments using a built-in module called “Comment.” This module can be
activated for a specific content type usually by adding a comment field. By
default, only authenticated users have the ability to post or view comments in
Drupal; e.g., for users with “Skip comment approval permission,” their comments
are published directly, while anonymous users’ comments are collected in an
unapproved comments queue until given administrator approval. Screenshots can
be seen in Appendices (D-31, E-31, and F-27).

4.8 Section Eight: Performance and Functionality Criteria

This section involves criteria that evaluate CMSs from caching functionality and

other performance factors as follows:

1. Page Caching: This feature allows the caching of website pages in order to pass
database queries when requesting cached pages. Page caching improves website
page load time, which is a critical factor that can affect customer experience with
websites. WordPress page caching can be performed by using an extension called
the “WP Super Cache” plugin. After installing the plugin, the system
administrator can enable “Caching On” through the plugin settings. Joomla
supports page caching by using a built-in “System-Page Cache” feature. The
caching system offers users a stored view of website pages such that these pages
no longer need to be pulled from the database every time a user views the page.
The plugin is turned off by default and once enabled, it allows cached copies of
any redundant pages, such as when the next request of the cached pages are
displayed by passing database queries. Similarly, to Joomla, Drupal performs this
criterion with a built-in module called “Internal Page Cache.” By default, the
module is enabled and no configuration is required. Screenshots are attached in
Appendices (D-32, E-32, and F-28).

2. Dynamic Page Caching: This system feature allows the caching of pages for
users logged into the website by storing pages the first time when requested and
then reusing them later. WordPress and Joomla do not support this feature, while

Drupal performs this feature for logged-in users by using a built-in “Dynamic
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Page Cache” module. The module improves performance by speeding up website
pages such that it handles dynamic content, such as posts and blogs, and makes
later requests served by those cached pages. The module is enabled by default and
it does not require any configuration by the system administrator. A screenshot for
the module is attached in Appendix (F-29).

. Import and Export Content: This criterion refers to the system’s ability
allowing the transfer of content from one website to another site on the same
system. WordPress performs this criterion as a built-in feature. The system has
two options available, namely “import” and “export,” which allow the
administrator to import posts and categories as XML files. Joomla requires an
extension called the “J2XML” plugin to perform this function. After installing and
enabling the plugin, a new option “Button” appears in the Content Manager called
“Export,” which allows the administrator to export Joomla articles as an XML
file. In addition, the plugin allows importing XML files through the Control Panel
by browsing the required file. Drupal does not have the ability to import and
export content individually as does Joomla or WordPress; however, in order to
migrate an entire website under the same environment, the administrator can use
the “Backup and migrate” module explained previously. Screenshots attached in
Appendices (D-33 and E-33).

. Content Check-Out: This system feature prevents two users from simultaneously
editing the same content file in order to prevent the loss of data when saving.
WordPress and Drupal do not support this feature. Joomla supports this criterion
as a built-in feature. The system shows a padlock symbol next to some articles;
this occurs when a user is editing an article because the system changes the status
to “Check-Out” status, which means the file is locked and only the user who has
opened it can make changes. This prevents two registered users from
simultaneous editing. The administrator has the ability to remove the padlock
symbols by clicking on “Global Check-in” from the System Menu to recall all
“Check-Out” statuses. A screenshot can be seen in Appendix (E-34).

. Tracking Statistics: This system ability allows websites created by CMSs to be
integrated with an analytic tool to track all traffic and every visitor coming to the

website. Generally, Google Analytics considered to be a valuable tracking tool
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that monitors the efficiency of businesses’ online presence. It helps to measure
online traffic in order to make any evaluations that are necessary to improve
online campaigns. This tool supports statistics about the number of website
visitors, number of sessions, as well as efficient reporting tools.!” To integrate the
systems with this tool, systems administrators are required to register an account
with Google Analytics and feed the websites’ Domains Names during the account
registration process to acquire a unique tracking ID number for each of the
submitted domains. WordPress, Joomla and Drupal succeeded integrating with
this tool during our tests. WordPress uses an extension called the “Google
analytics dashboard” plugin. The administrator needs to feed the tracking ID into
the plugin settings. Later, the website becomes tracked by the Google analytics
tool, and all statistical data can be viewed by logging into the Google Analytics
account. Similarly, Joomla and Drupal systems are integrated with this tool using
an extension called the “Google analytics” plugin. The websites became tracked
after inserting the tracking ID supported by Google for the domain of each
website. Moreover, the results can be viewed by logging into the Google account.
Screenshots can be seen in Appendices (D-34, E-35, and F-30).

6. Maintenance Mode: This criterion is a feature of the system that allows websites
administrators to set a website status to Offline during an update or while making
mass modifications, such as the administrator having an option to insert a
clarifying message to be displayed at the frontend. WordPress performs this
feature using an extension called the “WP Maintenance Mode” plugin. The plugin
settings allow administrators to insert these kinds of messages. Joomla performs
this criterion as a built-in feature; the administrator can enable an option called
“Site offline” to view a custom message at the frontend. Similarly, to Joomla,
Drupal performs this criterion as a built-in feature, wherein the system supports
Maintenance Mode through the Configuration Panel. This mode is beneficial
when modifying themes or making backups of websites. Screenshots are attached
in Appendices (D-35, E-36, and F-31).

17 Google analytics Features, available on https://www.google.com/analytics/analytics/features/
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4.9 Section Nine: Other related Statistical Information

This section comprises the necessary criteria to clarify the popularity of a system.

1.

CMSs’ Market Share: Businesses investors consider this criterion and they
monitor its increase and decrease because this criterion can be a sign of
competition among systems, which is an important factor in decision making for a
system. According to World Wide Web Technology surveys, the market share for
WordPress sees this system with a first-place ranking at 58%, followed by Joomla
with 7.2% and finally Drupal with a 4.7% market share.

Software License: WordPress, Joomla and Drupal are distributed under the
General Public License (GPL), which refers to the software its source code being
allowed to be copied, distributed and modified [2].

Original Cost: As the three CMSs are open source, they are free to download
from the official websites in their latest versions. Users may need to pay only for
premium extensions according to their needs.

CMSs’ Usage Statistics: This criterion is the number of websites that use a
specific CMS as of the current year of 2017. According to Builtwith.com,*® which
supports usage analytics for the Internet using technology tracking to discover
technologies behind websites, we can find the approximate number of websites
for each system. The following statistical data are accumulated by using a browser
add-on called “BuiltWith,” which detects CMSs behind websites. The findings
show that WordPress is used by 18,308,117 websites, Joomla by 2,166,689 and
Drupal by 701,774 websites. A screenshot can be seen in Appendix (D-36).

Total Number of the Official Extensions: This criterion is the number of
Available Official Extensions (plugins/modules) behind each CMS written and
published by third-party developers as of the current year 2017. WordPress is
supported by 49,634 extensions,'® while Joomla is supported by 7,860.%° Drupal is
supported by 37,177 extensions.”* These numbers grow continuously because of

the active communities behind each CMS.

18 Websites Using Open Source Technologies, https://trends.builtwith.com/cms/open-source
% WordPress Plugins, https://wordpress.org/plugins/

20 Joomla Extensions, https://extensions.joomla.org/

2 Drupal Download & Extend, https://www.drupal.org/project/project_module
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CHAPTER 5
RESULTS

In this chapter, the results of the assessment of the systems and their respective
grading are presented based on the technical criteria which represent the systems’
components that can be recognized as “built-in” or as an “extension.” In addition,

usability test results are presented at the end of this chapter.

5.1 Testing Content Management Systems Results
Taken from comparing against the system criteria reported in Chapter 4, the tables
below include summary results for each system. The criteria for the technical

components of the systems will be evaluated as:

1- Built-in: If the system performs a criterion as a core feature.
2- Extension: If the system needs to be extended by a third-party extension such
as a “Plug-in” or a “Module” to perform a criterion.

3- Not supported: If the system does not perform the criterion as 1 or 2 above.

In all of the following tables, “V.I.” refers to the Very Important and “A.E.” refers to
the Absolutely Essential. The results of the Systems Installation criteria are presented
in Table 12. Three criteria are included and all are the heuristic type. We can see that

WordPress has the easiest and fastest installation process.

Table 12 Systems installation criteria results

Section (1) Systems Installation Criteria
Criterion Importance | WordPress Joomla Drupal
1 | Ease of Installation V.1 Easy_ Relatively | - Relatively
Installation Easy Easy
Local host | Local host | Local host
2 | Installation Time V.1 .20 Sec. .43 Sec. .40 Sec.
Live server | Live server | Live server
10 Sec. 17 Sec. 35 Sec.
3 | Technical Expertise V.1 Not required | Not required | Not required

71



The results of the Usability Section criteria are presented in Table 13. Fifteen criteria

are included, two of which are heuristic: “Interface Intuitiveness” and “Learning

Curve.” WordPress succeeded in performing all of the criteria in this section, either

as core features or by using extensions.

Table 13 Usability section criteria results

Section (2) Usability Criteria

Criterion Importance | WordPress Joomla Drupal
1 Interface Vi Friendly Moderate | Advanced
Intuitiveness o User Interface |User Interface|User Interface
2 | Friendly URLs® V.1, Built-in Built-in Built-in
Image
3 g Val Built-in Not Built-in
Responsiveness supported
g | ndofRedo AE. Builtin | Builtsin |  Built-in
Functionality
5 | Spell Checking V.I. Extension Extension Extension
6 Multilingual Site V.1 Extension Extension Extension
support
7 Content Editor V.1 Built-in Extension Built-in
8 Conter_1t V.1 Built-in Built-in Extension
Scheduling
g | conent i Builtin | Builtin | Builtin
Versioning
o | Trashed Content |y, Builtin | Built-in ot
support supported
Compressed File . Not Not
1 Upload Vil Built-in supported supported
1p| _ Themes/ Vil Built-in | Built-in | Built-n
Template wizard
13| Metadata/ Tags |/} Built-in | Builtin | Builtin
support
14 | Remote Access V.1 Built-in Built-in Built-in
15 Learning Curve VI Gentle Moderate Steep
L.C. o L.C. L.C. L.C.

22 YRLs: Uniform Resource Locators
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Table 14 presents the Technical requirements criteria. Four criteria are included
representing the recommended hardware and software. All of the criteria in this

section are the heuristic type.

Table 14 Technical requirements criteria results

Section (3) Technical Requirements Criteria

Criterion Importance | WordPress Joomla Drupal
Operating Svstem VI Windows, Windows, | Windows,
P 9>y o I0S ,Linux | 10S ,Linux | 10S ,Linux
Web Server V.1 Apa_lche, Apa}che, Apa_lche,
Nginex Nginex Nginex
Database
Management V.1 MySQL 5.6 | MySQL 3.6 |MySQL 5.5
System
Physical Hardware
2GHZ Dual core CPU, 2GB RAM,
4 | CPU, I;ﬁ\l)g Hard V.1 120 GB H.D

The results of the Platform Support criteria are presented in Table 15. Four criteria
are included that represent online support. The table shows that all the systems are

supported by an available community and all the criteria in this table are the heuristic

type.

Table 15 Platform support criteria results

Section (4) Platform Support Criteria
Criterion Importance | WordPress | Joomla | Drupal
1 | Community support V.1 Available | Available | Available
2 Appl.lcatlon V.1 Available | Available | Available
Programming Interface
3 | Manuals/User Guides V.1 Available | Available | Available
4 | Third-Party support V.1 Available | Available | Available

Table 16 shows Security criteria results. Eight criteria are included, one of which is a
heuristic type, which is “Security Level.” Joomla supports most of the criteria as

“Built-in” features.
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Table 16 Security criteria results

Section (5) Security Criteria
Criterion Importance | WordPress | Joomla Drupal
1 Security Level AE. Moderate High Moderate
2 | CAPTCHA? support V.I. Extension | Built-in | Extension
Secure Sockets Layer . - Not
3 - V.1 Extension Built-in
Certificate support supported
4 Log History V.1 Built-in Built-in Built-in
Authorized Access . . I
5 A.E. Built-in Built-in Built-in
Control
6 Email Verification V.1 Built-in Built-in Built-in
7 System Update A.E. Built-in Built-in Built-in
8 | Backup and Restore A.E. Extension | Extension | Extension

The Ease of Extension and Customization criteria results are presented in Table 17.

The total number of criteria is eleven, all of which are technical criteria of the

necessary features that must be supported by a CMS. WordPress needed to be

customized with more extensions to perform the included criteria.

Table 17 Ease of extension and customization criteria results

Section (6) Ease of Extension and Customization Criteria

Criterion Importance | WordPress | Joomla Drupal
1 Contact Forms V.1 Extension Built-in Built-in
2 Searf:h _Englne V.1 Extension Built-in Extension
Optimization
3 Help File V.1 Built-in Built-in Built-in
4 | Media Management V.1 Built-in Built-in Extension
5 | Content Management AE. Built-in Built-in Built-in
6 | Users’ Management AE. Built-in Built-in Built-in
. . Not - -
7 | Inline Editing support V.1 supported Built-in Built-in
8 Charts and Graphs V.1 Extension | Extension Not
support supported
9 | Editor Configuration V.1 Not Not Built-in
supported | supported
10 Mobile Friendly AE. Built-in Built-in Built-in
11 Mobile V.I. Built-in | Built-in | Built-in

Administration

2 CAPTCHA: Completely Automated Public Turing test to tell Computers and Humans Apart
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Table 18 presents results of the Collaboration and Interactivity criteria section. Five
criteria are included, all of which are technical criteria. The table shows that all of the
systems support the included criteria except for Drupal, which did not support the

fourth criterion.

Table 18 Collaboration and interactivity criteria results

Section (7) Collaboration and interactivity Criteria

Criterion Importance | WordPress Joomla Drupal
Facebo_ok V.1 Extension Extension | Extension
Integration
YouTube VAl Built-in | Builtin | Built-in
Integration
Real Simple - - I
syndication Feeds V.1. Built-in Built-in Built-in
Web Push Not
Notifications V.1. Extension Extension
supported
support
PostRgionfigents V.1. Built-in Extension Built-in
Support

Table 19 presents the Performance and Functionality criteria results. Six criteria are
included, all of which are technical criteria. Joomla and Drupal succeeded in

supporting most of the criteria as a core or by using available extensions.

Table 19 Performance and functionality criteria results

Section (8) Performance and Functionality Criteria
Criterion Importance | WordPress | Joomla Drupal
Page Caching V.1 Extension Built-in Built-in
Dynamic Page Not Not _
Caching Vil supported | supported Built-in
Import and Export V.1 Built-in Extension | Extension
Content
Content Check-Out AE. Not Built-in Not
supported supported
Tracking Statistics V.1 Extension | Extension | Extension
Maintenance Mode V.1 Extension Built-in Built-in
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The final section, which represents the related statistical information, is presented in

Table 20. Five criteria are included, all of which are the heuristic type, showing that

WordPress holds the highest statistical values.

Table 20 Related statistical information

Section (9) Other related Statistical Information

Criterion Importance | WordPress Joomla Drupal
1 | CMS’s Market Share V.1. 58% 7.2% 4.7%
. Open source | Open source |Open source
2 Software License V.1. (GPL) (GPL) (GPL)
3 Original Cost A.E. Free Free Free
4 CMSs Usage V.1 18,308,117 | 2,166,689 | 701,774
Statistics
| Torighlumber of the V.1, 49,634 7,860 37.177
Official Extensions

5.2 Content Management Systems Assessment and Evaluation

There are two kinds of criteria supported with Tables 12, 13, 14, 15, 16, 17, 18, 19

and 20 in Item 5.1, which are heuristic and technical criteria. The first kind

represents the required information that helps decision makers directly understand

what a criterion means; e.g., Systems Installation, Technical Requirements, Platform

Support and the Statistical criteria. The second kind of criterion is the components of

the systems that can be recognized as being “Built-in” or as an “Extension.” The

technical criteria are evaluated by assigning equivalent grades, as shown in the Table

21:

Table 21 The equivalent grades of the Technical criteria

Technical Criteria Equivalent Importance Grades
(Systems’ Components) Grade
Built-in 4 Grades Absolutely Essential (A.E.) | 2 Grades
Extension 2 Grades Very Important (V.1.) 1 Grade
Not Supported
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To illustrate, our methodology to grade the technical criteria that represent the
systems’ components is done by making a summation of “Equivalent Grades” with
“Importance Grades” in order to make each system an aggregate grade for

assessment according to the following rules:

1. If a criterion is a Built-in feature and its importance is Absolutely Essential,
then its total grade will be equal to six (6) grades.

2. If a criterion is a Built-in feature and its importance is Very Important, then
its total grade will be equal to five (5) grades.

3. If a criterion is an Extension and its importance is Absolutely Essential, then
its total grade will be equal to four (4) grades.

4. If a criterion is an Extension and its importance is Very Important, then its
total grade will be equal to three (3) grades.

5. If a criterion is not supported by a system, then its total grades will be 0.

The above rules have been applied and the results calculated in Tables 22, 23, 24, 25,
and 26. Finally, we assessed the systems according to their Total Systems Grades
(out of 100) and their averages.
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Table 22 below shows Usability Section criteria evaluation. WordPress obtained the highest Total Systems Grades (94 out of 100), while Joomla

and Drupal obtained the same Total Systems Grades (76 out of 100).

Table 22 Usability Section criteria evaluation

Degree of Importance WordPress 4.6 Joomla 3.6 Drupal 8.2
Criterion Abbreviation | Importance Grade | Criterion | Grade | Criterion | Grade | Criterion | Grade

1 Friendly URLs A.E. 2 Built-in 6 Built-in 6 Built-in 6
2 Image Responsiveness V.1. 1 Built-in 5 Not supported 0 Built-in 5
3 | Undo / Redo Functionality A.E. 2 Built-in 6 Built-in 6 Built-in 6
4 Spell Checking V.I. 1 Extension 3 Extension 3 Extension 3
5 | Multilingual Site support A.E. 2 Extension 4 Extension 4 Extension 4
6 Content Editor AE. 2 Built-in 6 Extension 4 Built-in 6
7 Content Scheduling V.I. 1 Built-in 5 Built-in 5 Extension 3
8 Content Versioning V.1 1 Built-in 5 Built-in 5 Built-in 5
9 | Trashed Content support V.1 1 Built-in 5 Built-in 5 Not supported 0
10 | Compressed File Upload V.1 1 Built-in 5 Not supported 0 Not supported 0
11| Themes/Template Wizard V.1 1 Built-in 5 Built-in 5 Built-in 5
12 | Metadata / Tags support V.1 1 Built-in 5 Built-in 5 Built-in 5
13 Remote Access V.1 1 Built-in 5 Built-in 5 Built-in 5

Total Systems Grades (Out of 69) 65 53 53

Total Systems Grades (Out of 100) 94 76 76

Averages 5 4.07 4.07
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Table 23 below shows Security Section criteria evaluation. Joomla obtained the highest Total Systems Grades among the systems (94 out of 100),
followed by WordPress with Total Systems Grades (84 out of 100).

Table 23 Security Section criteria evaluation

Degree of Importance WordPress 4.6 Joomla 3.6 Drupal 8.2
Criteri _ o o .
riterion Abbreviation Img?_;?:(:e Criterion | Grade | Criterion | Grade | Criterion | Grade
1 CAPTCHA support V.1 1 Extension 3 Built-in 5 Extension 3
Secure Sockets Layer . - Not
2 Certificate support SSL Vil ! Extension 3 Built-in > supported 0
3 Log History V.1. 1 Built-in 5 Built-in 5 Built-in 5
4|  Authorized Access AE. 2 Built-in 6 Built-in 6 Built-in 6
Control
5 Email Verification V.1 1 Built-in 5 Built-in 5 Built-in 5
6 System Update A.E. 2 Built-in 6 Built-in 6 Built-in 6
7 Backup and Restore A.E. 2 Extension 4 Extension 4 Extension 4
Total Systems Grades (Out of 38) 32 36 29
Total Systems Grades (Out of 100) 84 94 76
Averages 4.57 5.14 4,14
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Table 24 below shows Ease of Extension and Customization criteria evaluation. Joomla obtained the highest Total Systems Grades with (88 out
of 100), followed by Drupal with (85 out of 100).

Table 24 Ease of Extension and Customization Section criteria evaluation

Degree of Importance WordPress 4.6 Joomla 3.6 Drupal 8.2
Criteri _ . L o
rierion Abbreviation Img?;?:ce Criterion | Grade | Criterion | Grade | Criterion | Grade
1 Contact Forms V.1 1 Extension 3 Built-in 5 Built-in 5
2 | Search Engine Optimization V.1 1 Extension 3 Built-in 5 Extension 3
3 Help File V.1 1 Built-in 5 Built-in 5 Built-in 5
4 Media Management V.1 1 Built-in 5 Built-in 5 Extension 3
5 Content Management AE. 2 Built-in 6 Built-in 6 Built-in 6
6 Users’ Management A.E. 2 Built-in 6 Built-in 6 Built-in 6
7 Inline Editing support V.1 1 Not 0 Built-in 5 Built-in 5
supported
8 | Charts and Graphs support V.1 1 Extension 3 Extension 3 Not 0
supported
9 Editor Configuration V.1 1 Not 0 Not 0 Built-in 5
supported supported
10 Mobile Friendly A.E. 2 Built-in 6 Built-in 6 Built-in 6
11 Mobile Administration V.1 1 Built-in 5 Built-in 5 Built-in 5
Total Systems Grades (Out of 58) 42 51 49
Total Systems Grades (Out of 100) 72 88 85
Averages 3.81 4.63 4.45
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Table 25 below shows Collaboration and Interactivity criteria evaluation. WordPress obtained the highest Total Systems Grades with (84 out of
100) followed by Joomla with Total Systems Grades (76 out of 100).

Table 25 Collaboration and Interactivity Section criteria evaluation

Degree of Importance WordPress 4.6 Joomla 3.6 Drupal 8.2
Criteri _ o o L
rierion Abbreviation Img?;?:ce Criterion | Grade | Criterion | Grade | Criterion | Grade
1 Facebook Integration V.1 1 Extension 3 Extension 3 Extension 3
2 YouTube Integration V.1 1 Built-in 5 Built-in 5 Built-in 5
Real Simple Syndication - - -
3 Feeds RSS V.1 1 Built-in 5 Built-in 5 Built-in 5
4 Web Push Notifications V.1 1 Extension 3 Extension 3 Not 0
support supported
5| Posting Comments support V.1 1 Built-in 5 Extension 3 Built-in 5
Total Systems Grades (Out of 25) 21 19 18
Total Systems Grades (Out of 100) 84 76 72
Averages 4.2 3.8 3.6
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Table 26 below shows Performance Section criteria evaluation. Joomla obtained the highest Total Systems Grades (71 out of 100) followed by

Drupal with (68 out of 100). WordPress obtained the lowest grades as it does not support two of the included criteria.

Table 26 Performance Section criteria evaluation

Degree of Importance WordPress 4.6 Joomla 3.6 Drupal 8.2
Criterion Abbreviation Img?;?:ce Criterion | Grade | Criterion | Grade | Criterion | Grade
1 Page Caching V.1 1 Extension 3 Built-in 5 Built-in 5
i . Not Not s
2 Dynamic Page Caching V.1 1 supported 0 supported 0 Built-in 5
3| Import and Export Content V.1 1 Built-in 5 Extension 3 Extension 3
Not I Not
4 Content Check-Out AE. 2 supported 0 Built-in 6 supported 0
5 Tracking Statistics V.1 1 Extension 3 Extension 3 Extension 3
6 Maintenance Mode V.1 1 Extension 3 Built-in 5 Built-in 5
Total Systems Grades (Out of 31) 14 22 21
Total Systems Grades (Out of 100) 45 71 68
Averages 2.33 3.66 3.5
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The total calculations that summarize Tables 22, 23, 24, 25 and 26 are presented in
Table 27 below, which shows the final order of the systems. Joomla produced the
highest Total Systems Grades with (181 out of 221 grades) and (82 out of 100),

which gives this system a first-place ranking.

Table 27 Systems total evaluation grades

System Total Grades
CMS Platform Order (Out of 221) (Out of 100)
Joomla Version 3.6 1 181 82
WordPress Version 4.6 2 174 79
Drupal Version 8.2 3 170 77

Figure 25 shows the linear comparison among the systems based on technical criteria

evaluation averages.
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Figure 25 Linear comparison among CMSs

The reasons for the above methodology to give four grades when a system performs
a criterion as a core feature are that the performance of the system as well as its
security will not be affected. In other words, when a system does not support a
criterion as a built-in feature, the system’s administrator needs to find a suitable
extension available online on official repositories which can satisfy project
requirements. However, the most important point that website administrators should
take into consideration is that these kinds of extensions, whether plugins or modules,

will impact and affect the system’s and website’s performance because the

83



extensions require an additional number of HTTP requests and database queries.
Furthermore, there are many security issues relating to faulty extensions. According
to [10], there are possible risks when installing and using third-party extensions.
These are fraught with many disadvantages and threats, as most extensions are open
source and usually less secure than the core features. This offers more weaknesses
that attackers can exploit as “most of the vulnerabilities related to these open source
systems are due to poorly coded or malicious third-party extensions” [19, p. 46], and
“there is no official process for vetting add-ons or themes for security issues beyond

community ratings” [26, p. 30].

5.3 Usability Test Results

During our usability test sessions, we prepared usability testing checklists in order to
document participant task completion and the time required to perform each task. In
order to increase the test reliability, we considered six participants according to the
usability test methodology, as explained in Chapter 3 (see part 3.1.4).

5.3.1 Usability Participants Checklists

During our testing sessions, we recorded the elapsed time required to accomplish the
predefined tasks for all the systems. All usability checklists are presented with
Appendix C. We summarized the collected data of the usability checklists in Table
28 below, which represents total time averages for each system. The WordPress
sessions took the lowest amount of time, averaging 35.88 minutes, which indicates

the simplicity of its interface.

Table 28 Total time averages of Usability checklists

. CMS Platform
Checklist No. WordPress | Joomla Drupal
1 32.35 39.35 40.50
2 37.10 42.68 46.90
3 36.26 46.11 44.80
4 34.70 36.60 43.60
5 37.10 37.55 45.70
6 37.78 44.80 43.20
Systems Total Time 215.29 247.09 264.70
Systems Total Averages 35.88 41.18 44.11
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In addition, we took some notes with the usability checklists in case a participant
fails to perform a specific task in order to calculate the Success Rate later. We

calculated the Success Rate for all the systems and for each task as follows:

(Succeded Participants x 100)
Total Participants Number

Sucess Rate percentage =

The results are presented in Table 29 below. WordPress obtained the highest average

as all of its participants succeeded to accomplish all the predefined tasks.

Table 29 Systems Usability Success Rates

WordPress Joomla Drupal
Task | Participants Participants Participants
No. Number Success Number Success Number Success
- Rate - Rate - Rate
Fail | Success Fail Success Fail | Success
1 0 6 100% 2 4 66% 0 6 100%
2 0 6 100% 0 6 100% 0 6 100%
3 0 6 100% 0 6 100% 0 6 100%
4 0 6 100% 0 6 100% 0 6 100%
5 0 6 100% 0 6 100% 0 6 100%
6 0 6 100% 0 6 100% 0 6 100%
7 0 6 100% 0 6 100% 0 6 100%
8 0 6 100% 2 4 66% 0 6 100%
9 0 6 100% 0 6 100% 0 6 100%
10 | O 6 100% 0 6 100% 4 2 33%
11 | 0 6 100% 0 6 100% 0 6 100%
12 | 0 6 100% 0 6 100% 2 4 66%
131 0 6 100% 0 6 100% 0 6 100%
Success Rate 100% 95% 92%
Averages

5.3.2 Post-Study Systems Usability Questionnaire (PSSUQ) Results

The following tables present the mean values for each task and the total mean for
each Content Management System after completion of the questionnaire items by all
participants. The PSSUQ Questions are shown in Appendix B. The questions in this
questionnaire are of the Likert type where 1 represents the highest level of
satisfaction and 7 represents the lowest, as explained in Chapter 3. In Tables 30, 31,

and 32, “P.N” refers to the “Participant Number”.
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1. WordPress PSSUQ Calculations:

Table 30 WordPress PSSUQ calculations

(Pl P.1 P.2 P.3 P.4 P.5 P.6 | Mean
Item Number
1 2 2 3 3 3 1 2.33
2 3 3 2 3 2 2 2.50
3 4 3 3 4 2 3 3.17
4 2 4 3 4 2 2 2.83
5 3 3 4 4 3 3 3.33
6 3 2 3 3 2 2 2.50
7 2 2 3 3 4 2 2.67
8 3 3 4 2 4 4 3.33
9 2 4 4 3 4 4 3.50
10 3 5 4 2 2 3 3.17
11 3 4 4 2 3 2 3.00
12 4 3 3 2 4 3 3.17
13 2 3 3 2 4 2 2.66
14 3 4 4 3 4 2 3.33
15 2 2 5 2 2 2 2.50
16 4 3 3 2 3 3 3.00
17 2 2 3 3 3 2 2.50
18 3 4 4 2 2 3 3.00
19 2 2 3 3 3 2 2.50
Sum | 54.99
Mean | 2.89
2. Joomla PSSUQ Calculations:
Table 31 Joomla PSSUQ calculations
(P P.1 P.2 P.3 P.4 P.5 P.6 | Mean
Item Number
1 3 6 3 4 4 5 4.16
2 4 5 4 4 5 3 4.16
3 2 5 3 4 3 4 3.50
4 4 5 3 6 3 4 4.16
5 3 5 5 6 4 2 4.16
6 2 4 4 5 3 6 4.00
7 3 5 3 6 5 6 4.66
8 3 3 3 6 4 5 4.00




Table 31 (Cont.) Joomla PSSUQ calculations

(PRElig) P.1 P.2 P.3 P.4 P.5 P.6 | Mean
Item Number
9 6 2 5 6 6 7 5.33
10 2 2 4 6 2 6 3.66
11 3 3 3 6 3 6 4.00
12 2 5 3 7 3 6 4.33
13 4 3 3 6 4 5 4.16
14 3 2 3 6 6 3 3.83
15 3 2 3 6 6 6 4.33
16 4 5 3 6 5 4 4.50
17 3 6 4 6 3 6 4.66
18 3 5 3 6 3 5 4.16
19 2 6 3 6 3 5 4.16
Sum | 79.92
Mean | 4.20
3. Drupal PSSUQ Calculations:
Table 32 Drupal PSSUQ calculations
(Pl P.1 P.2 P.3 P.4 P.5 P.6 | Mean
Item Number
1 5 5 6 4 4 4 4.66
2 5 6 4 4 4 6 4.83
3 4 6 5 3 6 4 4.66
4 5 6 6 4 7 6 5.66
5 4 5 5 5 6 5 5.00
6 6 7 6 5 5 5 5.66
7 5 4 5 4 6 7 5.16
8 3 2 7 3 6 6 4.50
9 6 6 6 6 7 7 6.33
10 4 4 5 3 5 4 4.16
11 5 4 5 2 6 3 4.16
12 4 6 6 5 6 6 5.50
13 4 4 6 4 5 5 4.66
14 5 5 5 4 5 4 4.66
15 3 6 6 4 5 4 4.66
16 6 4 5 4 4 6 4.83
17 5 5 5 5 4 7 5.16
18 5 6 6 3 6 6 5.33
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Table 32 (Cont.) Drupal PSSUQ calculations

(PSSUQ) 1 o1 | p2 | P3| P4 | P5 | P6 | Mean
Item Number

19 4 | 5 | 6 | 5 | 5 | 5 |500

Sum | 94.58

Mean | 4.97

Table 33 presents a comparison between the PSSUQ averages. WordPress is the
most usable system because of the lowest mean value of 2.89 based on participants’
opinion when they completed the questionnaire items. The lowest average indicates a
higher degree of satisfaction.

Table 33 The PSSUQ Means comparison

CMS Platform PSSUQ Means
WordPress 2.89
Joomla 4.20
Drupal 4.97
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CHAPTER 6
CONCLUSION

In our study, we presented the comparison results of the most widely used open
source Content Management Systems, namely WordPress, Joomla, and Drupal. Our
first research question was “What are the criteria that are important for 1T experts to
compare open source Content Management Systems?”. According to our analysis of
the survey, the total number of criteria that were important according to the IT
experts’ opinions was 61 out of 76 criteria under 9 categories that are mostly taken
from the previous studies. The criteria that are found important for IT experts to
compare open source CMSs are presented in Chapter 4, and all the candidate criteria

that were submitted to the experts are presented in Appendix A.

The second research question was “Among Joomla, Drupal, and WordPress, which
CMS produces the highest evaluation score according to the criteria that are
determined by the IT experts?”. Answering this question requires looking at the
individual evaluations results that support the answers to the following sub-

questions:

First, “Among Joomla, Drupal, and WordPress, which CMS offers more usability
features?”. Based on the evaluation of the Usability Section, WordPress succeeded to
pass all criteria tests and performed most of this section’s criteria depending on its
core features, the system gained the highest Total Systems Grades (94 out of 100)

among the systems and average score of 5 (out of 6).

Second, “Among Joomla, Drupal, and WordPress, which CMS provides more
security elements as a built-in feature?”. Based on the evaluation of the Security
Section, Joomla provided most of the included elements depending on its core
features shipped with the package. Joomla gained the highest Total Systems Grades
among the systems with a score of (94 out of 100) and a security average score of

5.14 (out of 6). This ranks Joomla first among its competitors in this comparison.
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Third, “Among Joomla, Drupal, and WordPress, which CMS requires more
customization with third party extensions?”. Based on the Ease of Extension and
Customization Section evaluation, WordPress needs to be customized with more
extensions to support the included criteria; moreover, some of the criteria are not
supported. Joomla and Drupal did not require to be customized with more third-party

extensions in this comparison.

Fourth, “Among Joomla, Drupal, and WordPress, which CMS supports more
collaboration and interactivity features such as social media integration?”. Based on
the evaluation of Collaboration and Interactivity Section, WordPress ranked as the
forerunner. WordPress gained the highest Total Systems Grades (84 out of 100)
among the systems and average score of 4.2 by supporting all the criteria whether as

core features or by using available extensions.

Fifth, “Among Joomla, Drupal, and WordPress, which CMS offers and supports
more performance features?”. Based on the evaluation of Performance Section, the
competition was confined between Joomla and Drupal. The two systems shared the
same bundle in terms of Page Caching, Import and Export Content, Maintenance
mode and Tracking statistics. However, Joomla outperformed Drupal by providing
“Content Check-Out” functionality which prevents simultaneous editing of the same

content.

In summary, for the answer to the second research question, Joomla obtained the
highest evaluation score (82 out of 100) according to the criteria determined by the
IT experts due to its core features (see Item 5.2, Table 27).

The final research question was “Among Joomla, Drupal, and WordPress which
CMS has the least installation complexity and the highest level of usability?”.
WordPress has the easiest and fastest installation process as compared to the other
two systems because the installation process did not require too many technical
details. In addition, of the three systems, WordPress is the easiest to use according to
the usability test results. The results of the usability prepared checklists showed that
WordPress participants scored a lower average time to perform the pre-defined
usability tasks in 35 minutes and a 100-percent success rate. Furthermore, the Post-

Study Systems Usability Questionnaire (PSSUQ) results showed that WordPress
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scored a lower mean value of 2.89, which correlates with a higher degree of user
satisfaction.

In conclusion, we can say that Joomla is a recommended CMS according to the core
features. In terms of ease of use, Joomla lies between WordPress and Drupal. Joomla
is a combination of the “flexibility” of Drupal and the intuitive “user friendliness” of
WordPress, which allows the creation of high-quality websites by non-technical

USers.

By making a comparison of our results to [4], the authors installed older packages of
the systems as well as installing three extensions for each system to test a number of
parameters (e.g., Page Load Time). They concluded that WordPress is the best
system for a live server according to its least values of page load time. In addition,
the authors concluded that Joomla can reduce page load times and perform faster
than the other two systems after enabling its caching features. At this point, our
results are compatible with them because for future requirements, WordPress needs
to be customized with more plugins that reduce site performance, and according to
our conclusion, Joomla is bundled with many built-in features. When comparing our
results with [6], the authors concluded that “Joomla offers the most flexible system
requirements” as the system package is bundled with the necessary features by
default and it offers the best management of assets while WordPress provides the
least possible management features. Moreover, the systems share the same spot of
security. The difference in our study is that we conclude Joomla has the highest
security level based on our security criteria evaluation and the three systems share
the same spot in terms of Content Management, Media Management, and Users’
Management. Our results are also compatible with [7] as the author concluded that
Joomla is the best system as the system is compatible with W3C standards based on

their analysis.

There are certain limitations that affect our findings, as follows:
1. There are a number of criteria that were not supported by installed versions of
CMSs while testing because of incompatible or unavailable extensions.
2. Our study is limited to the survey tools and methodology applied as explained
in Chapter 3.
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The comparison is limited to 61 criteria under 9 categories.

The results are limited to 31 participants that include IT experts/specialists
from both public and private institutions.

Organizational policies and legal issues were not taken into consideration

while comparing CMSs.

For future work, and other than what we did,

1.

2.

A researcher can search for the final release of the extensions that are not
supported by CMSs used in this study during the period of preparation of this
research.

A researcher can use a semi-structured research approach to determine the
new comparison criteria and there might be some other criteria that can be
considered.

Considering more than 31 participants to determine the comparison criteria
and more than 6 participants to evaluate the usability of the CMSs might
provide more reliable results.

More management side work can be done, wherein researchers can consider

policy and organizational issues when evaluating these CMSs.

In addition, performing a number of security tests against these CMSs such as XSS

scripting and SQL.i injections would be worth investigating in order to discover the

security weaknesses of the systems as well as performing a number of usability tests

by considering more advanced scenario tasks.
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APPENDIX A

Candidate Criteria Categorizations

The following tables involve candidate criteria analysis according to its importance

based on the survey results.

Table 1 Systems Installation criteria categorization

Section (1) Systems installation Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
1 Ease of Installation 3.70 v
2 | Installation Time 3.06 v
3 | Technical Expertise 3.64 v
Table 2 Usability criteria categorization
Section (2) Usability Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
4 | Interface Intuitiveness 3.70 v
5 Friendly URLs 3.87 v
6 Image Responsiveness 3.41 v
7 | Undo/Redo 4.09 v
Functionality
8 | Spell Checking 3.58 v
9 Multilingual Site support 3.96 v
10 | Content Editor 3.90 v
11 | Content Scheduling 3.54 v
12 | Content Versioning 3.61 v
13 Drag and Drop 3 v
support
14 Trashed Content 354 v
support
15 Compressed Files 354 v
Upload
16 | Themes/Template Wizard 3.32 4
17 | Metadata / Tags support 3.48 v
18 | Remote Access 3.32 v
19 | Learning Curve L.C 3.29 v
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Table 3 Technical requirements criteria categorization

Section (3) Technical requirements Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
20 | Operating System 3.96 v
21 | Web Server 3.87 v
Database Management 3.96
22 v
System support
93 Programming 2.90 v
Language
Physical Hardware 3.90
24 | (CPU, RAM and Hard 4
Drive).
Table 4 Platform support criteria categorization
Section (4) Platform support Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E) (V.1) (N.1.)
25 | Community support 3.96 v
26 Applicatic_)n 341 v
Programming Interface
27 | Manuals/User Guides 3.93 v
28 | Third-Party support 3.64 v
Table 5 Security criteria categorization
Section (5) Security Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
29 | Security Level 4.29 v
30 | CAPTCHA support 3.90 v
31 Secu_rg Sockets Layer 387 v
Certificate support
32 | Log History 3.83 v
33 Authorized Access 432 v
Control
34 | Email Verification 3.70 v
35 | System Update 4.06 v
36 | Backup and Restore 4.70 v
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Table 6 Ease of extension and customization criteria categorization

Section (6) Ease of extension and

S Importance
customization
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1.) (N.L.)
37 | Contact Forms 3.29 v
Short Message System
38 support SMS 2.54 Y
39 | Website Map 2.96 v
40 | Online Chat 2.54 v
41 | Image Gallery 2.90 v
42 | Flash support 2.83 v
Search Engine
43 Optimization SEO 3.80 ’
44 | Weather Forecasting 2.19 v
45 | Help File 3.58 v
16 Google _I\/Iaps 296 v
Integration
47 | Tour Module 2.90 v
48 | Media Management 3.74 v
49 | Content Management 4.09 v
50 | Users’ Management 4.41 v
51 | Inline Editing support 3.54 v
52 Charts and Graphs 377 v
support
53 | Editor Configuration 3.87 v
54 | Mobile Friendly 4.38 v
Mobile
> Administration 3.51 Y
Table 7 Collaboration and interactivity criteria categorization
Section (7) Collaboration and
s Importance
Interactivity
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
56 | Facebook Integration 3.38 v
57 | Twitter Integration 2.83 v
58 | YouTube Integration 3.70 v
59 | Instagram Integration 2.83 v
60 | Polls 2.96 v
Real Simple
61 Syndication Feeds 341 7
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Table 7 (Cont.) Collaboration and interactivity criteria categorization

Section (7) Collaboration and

Interactivity Importance
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.L.)
Web Push
v
62 Notifications support 3.06
63 Posting Comments 358 v
Support
64 | Forums 2.96 v
Table 8 Performance and functionality criteria categorization
Section (8) Performance and
. . Importance
functionality
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
65 | Page Caching 3.64 v
66 Dyna_mlc Page 358 v
Caching
67 Import and Export 387 v
Content
68 | Content Check-Out 4 v
69 | Tracking Statistics 3.83 v
70 | Maintenance Mode 3.70 v

Table 9 Other related Statistical Information criteria categorization

Section (9) Other related Stat

istical

. Importance
Information
Absolutely Very Not
Criterion Average Essential Important | Important
(A.E)) (V.1) (N.1.)
71 | CMS’s market share 3.32 v
72 | Software license 3.83 v
73 | Original cost 4.22 4
CMSs’ Usage v
4 Statistics 3.03
Total Number of the
v
[£ Official Extensions 3.03
Total Number of the
v
76 Official Themes 2.70
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APPENDIX B

Post Study System Usability Questionnaire Items

The Post-Study System Usability Questionnaire (PSSUQ) helps us to understand
your personal reactions to the system you used such that we will understand which
parts of the system you are particularly concerned about and the aspects that satisfy
you. Please, try to think about all the tasks that you have achieved with the system
while you answer these questions. Read each statement and indicate how strongly
you agree or disagree with the statement by circling a number on the scale. Please
write any comments if required. After you have completed this questionnaire, we
will check your answers with you to ensure that we understand all of your responses.
Study part: Usability Test for Content Management Systems namely WordPress,
Joomla and Drupal.

Note: Item number 1 and number 2 illustrates the item format for everything. The
remaining items show only the item text to conserve space.

1. Overall, I am satisfied with how easy it is to use this system.
Strongly 1 > 3 4 5 6 . S_trongly
Agree disagree
Comments

2. It was simple to use this system

Strongly 1 > | 3 4 5 6 5 Sp"ongly
Agree disagree
Comments

I could effectively complete the tasks and scenarios using this system
I was able to complete the tasks and scenarios quickly using this system

I was able to efficiently complete the tasks and scenarios using this system

3

4

5

6. Ifelt comfortable using this system

7. It was easy to learn to use this system

8. Ibelieve I could become productive quickly using this system

0. The system gave error messages that clearly told me how to fix problems

10. Whenever [ made a mistake using the system, I could recover easily and quickly

11. The information (such as System help, on-screen messages, and other documentation) provided
with this system was clear

12. It was casy to find the information needed

13. The information provided for the system was easy to understand

14. The information was effective in helping me complete the tasks and scenarios
15. The organization of information on the system screens was clear

16. The interface of this system was pleasant

17. 1 liked using the interface of this system

18. This system has all the functions and capabilities I expect it to have

19, Overall, I am satisfied with this system
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APPENDIX C

Usability Participants’ Checklists

C.1 WordPress Participants Checklists:

Table 1 WordPress First Participant Checklist

Participant | Gender: Disabilities: Date:
Number:01 Male 26/04/2017
TaskNo. | T ol | (Minuteisecond) Notes
Taskl Success 0.70
Task?2 Success 2.90
Task3 Success 2.50
Task4 Success 3.00
Task5 Success 3.10
Task6 Success 2.20
Task7 Success 1.00
Task8 Success 2.15
Task9 Success 4.30
Task10 Success 2.60
Task11l Success 4.10
Task12 Success 2.00
Task13 Success 1.80
Session Total Time 32.35

Table 2 WordPress Second Participant Checklist

Participant | Gender: Disabilities: Date:
Number:02 Male 26/04/2017
TaskNo. | "l il | (Minuteisecond) Notes
Taskl Success 0.50
Task?2 Success 3.30
Task3 Success 2.60
Task4 Success 4.00
Task5 Success 5.00
Task6 Success 2.00
Task7 Success 1.50
Task8 Success 2.50
Task9 Success 4.40
Task10 Success 4.80
Task11 Success 3.50
Task12 Success 1.80
Task13 Success 1.20
Session Total Time 37.10
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Table 3 WordPress Third Participant Checklist

Participant | Gender: Disabilities: Date:
Number:03 Male 26/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeFt):ond) L
Taskl Success 1.00
Task?2 Success 3.60
Task3 Success 2.40
Task4 Success 2.80
Task5 Success 3.90
Task6 Success 2.20
Task7 Success 1.66
Task8 Success 2.50
Task9 Success 4.20
Task10 Success 3.70
Task1l Success 4.10
Task12 Success 2.40
Task13 Success 1.80
Session Total Time 36.26

Table 4 WordPress Fourth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:04 Male 26/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF;ond) NI
Taskl Success 0.40
Task?2 Success 3.90
Task3 Success 2.80
Task4 Success 2.10
Task5 Success 4.60
Task6 Success 2.70
Task7 Success 1.20
Task8 Success 2.00
Task9 Success 4.50
Task10 Success 3.60
Task11l Success 3.30
Task12 Success 2.60
Task13 Success 1.00
Session Total Time 34.70

102



Table 5 WordPress Fifth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:05 Male 27/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeFt):ond) L
Taskl Success 0.40
Task?2 Success 3.00
Task3 Success 2.50
Task4 Success 4.30
Task5 Success 4.70
Task6 Success 1.80
Task7 Success 1.90
Task8 Success 2.50
Task9 Success 5.10
Task10 Success 4.30
Task1l Success 3.20
Task12 Success 2.30
Task13 Success 1.10
Session Total Time 37.10

Table 6 WordPress Sixth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:06 Male Vision impairment 27/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF;ond) NI
Taskl Success 1.30
Task?2 Success 3.60
Task3 Success 2.88
Task4 Success 2.30
Task5 Success 3.00
Task6 Success 2.50
Task7 Success 2.00
Task8 Success 2.60
Task9 Success 4.70
Task10 Success 2.80
Task11l Success 5.00
Task12 Success 3.00
Task13 Success 2.10
Session Total Time 37.78
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C.2 Joomla Participants Checklists:

Table 7 Joomla First Participant Checklist

Participant | Gender: Disabilities: Date:
Number:01 Male 27/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeFt):ond) L
Task1 Success 1.80
Task?2 Success 3.00
Task3 Success 3.10
Task4 Success 3.20
Task5 Success 4.10
Task6 Success 3.65
Task7 Success 2.00
Task8 Success 3.00
Task9 Success 4.50
Task10 Success 3.90
Task1l Success 3.60
Task12 Success 2.00
Task13 Success 1.50
Session Total Time 39.35

Table 8 Joomla Second Participant Checklist

Participant | Gender: Disabilities: Date:
Number:02 Male 27/04/2017
Task Completion Time Elapsed
Task No. (Successf)FaiI) (Minute/Ser:ond) NIES
Taskl Fail
Task?2 Success 3.80
Task3 Success 3.70
Task4 Success 3.50
Task5 Success 5.10 1-The system did not transfer
Task6 sSuccess 2.90 the user to the administration
Task7 Success 2.00 interface using the login
Task8 Success 3.10 form.
Task9 Success 5.80
Task10 Success 4.20
Task11l Success 3.88
Task12 Success 2.80
Task13 Success 1.90
Session Total Time 42.68
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Table 9 Joomla Third Participant Checklist

Participant | Gender: Disabilities: Date:
Number:03 Male 28/04/2017
Task Completion Time Elapsed
Task No. (Success?Fail) (Minute/SeFt):ond) L
Taskl Success 2.50
Task?2 Success 3.45
Task3 Success 4.00
Task4 Success 3.10
Task5 Success 1.00
Task6 Success 6.40
Task7 Success 3.00
Task8 Success 3.66
Task9 Success 4.50
Task10 Success 6.00
Task1l Success 4.10
Task12 Success 2.70
Task13 Success 1.70
Session Total Time 46.11

Table 10 Joomla Fourth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:04 Male 28/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF;ond) NI
Taskl Success 1.60
Task?2 Success 3.00
Task3 Success 2.20
Task4 Success 3.10 1-The participant did not
Task5 Success 4.00 succeed to see his published
Task6 Success 3.20 post because the system
Task7 Success 3.10 requires assigning a category
Tasks Fail for the created content.
Task9 Success 3.80
Task10 Success 3.20
Task11l Success 3.00
Task12 Success 3.60
Task13 Success 2.80
Session Total Time 36.60
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Table 11 Joomla Fifth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:05 Male 28/04/2017
Task Completion Time Elapsed
Task No. (Success?Fail) (Minute/SeFt):ond) L
Taskl Fail
Task?2 Success 3.50
Task3 Success 4.00 1-The system did not transfer
Task4 Success 3.20 the user to the administration
Task5 Success 5.00 interface using the login
Task6 Success 3.00 form.
Task7 Success 2.20
Tasks Fail 2-The participant did not
Task9 Success 450 succeed to see his published
Task10 Success 3.80 post because the system
Task1l SUCCesS 3.35 requires assigning a category
Task12 SUCCeSS 3.00 for the created content.
Task13 Success 2.00
Session Total Time 37.55

Table 12 Joomla Sixth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:06 Male Vision impairment 28/04/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF;ond) NI
Taskl Success 2.10
Task?2 Success 4.30
Task3 Success 3.60
Task4 Success 3.20
Task5 Success 4.75
Task6 Success 4.30
Task7 Success 3.00
Task8 Success 3.90
Task9 Success 4.20
Task10 Success 3.50
Task11l Success 3.45
Task12 Success 2.70
Task13 Success 1.80
Session Total Time 44.80
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C.3 Drupal Participants Checklists:

Table 13 Drupal First Participant Checklist

Participant | Gender: Disabilities: Date:
Number:01 Male 03/05/2017
Task Completion Time Elapsed

Task No. (Success?FaiI) (Minute/SeFt):ond) L

Taskl Success 1.00

Task?2 Success 3.90 1-The participant did not
Task3 Success 3.50 success to remove the
Task4 Success 4.50 installed extension because
Task5 Success 5.00 the uninstallation process
Task6 Success 310 requires enabling the new
Task7 SuCCesS 280 module first in order to
Tasks Success 3.60 perform uninstallation later.
Task9 Success 5.00

Task10 Fail

Task11 Success 3.70

Task12 Success 2.50

Task13 Success 1.90

Session Total Time 40.50

Table 14 Drupal Second Participant Checklist

Participant | Gender: Disabilities: Date:
Number:02 Male 03/05/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF():ond) NI
Taskl Success 1.50
Task?2 Success 3.50
Task3 Success 3.80
Task4 Success 3.20
Task5 Success 5.30
Task6 Success 3.30
Task7 Success 2.90
Task8 Success 4.00
Task9 Success 4.90
Task10 Success 5.10
Task1l Success 4.20
Task12 Success 3.10
Task13 Success 2.10
Session Total Time 46.90
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Table 15 Drupal Third Participant Checklist

Participant | Gender: Disabilities: Date:
Number:03 Male 03/05/2017
Task Completion Time Elapsed
Task No. (Success?Fail) (Minute/SeFt):ond) L
Taskl Success 1.50
Task?2 Success 4.80 1-The participant did not
Task3 Success 4.10 success to remove the
Task4 Success 3.80 installed extension because
Task5 Success 4.80 the uninstallation process
Task6 sSuccess 5.90 requires enabling the new
Task7 Success 3.00 module first in order to
Tasks Success 4.20 perform uninstallation later.
Task9 Success 5.80 o )
Task10 Fail 2-The participant failed to
Task1l SUCCess 230 find Color Scheme interface
Task12 Fail that he_Ips to change the color
Task13 SUCCess 560 of the installed Theme.
Session Total Time 44.80

Table 16 Drupal Fourth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:04 Male 03/05/2017
Task Completion Time Elapsed

Task No. (Success?FaiI) (Minute/SeF;ond) NI

Taskl Success 1.10

Task?2 Success 3.50

Task3 Success 3.40

Task4 Success 4.00 1-The participant did not
Taskb5 Success 5.20 success to remove the
Task6 sSuccess 4.50 installed extension because
Task7 Success 330 the uninstallation process
Tasks Success 4.00 requires enabling the new
Task9 Success 5.30 module first in order to
Task10 Fail perform uninstallation later.
Task1l Success 4.10

Task12 Success 2.50

Task13 Success 2.70

Session Total Time 43.60
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Table 17 Drupal Fifth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:05 Male 05/05/2017
Task Completion Time Elapsed
Task No. (Success?Fail) (Minute/SeFt):ond) L
Taskl Success 1.00
Task?2 Success 3.90
Task3 Success 3.70
Task4 Success 4.20
Task5 Success 4.80
Task6 Success 3.50
Task7 Success 3.00
Task8 Success 3.80
Task9 Success 5.10
Task10 Success 4.20
Task1l Success 4.20
Task12 Success 3.20
Task13 Success 1.10
Session Total Time 45.70

Table 18 Drupal Sixth Participant Checklist

Participant | Gender: Disabilities: Date:
Number:06 Male Vision impairment 05/05/2017
Task Completion Time Elapsed
Task No. (Success?FaiI) (Minute/SeF;ond) NI
Taskl Success 2.10
Task?2 Success 4.20 1-The participant failed to
Task3 Success 4.00 uninstall the extension for the
Task4 Success 3.80 same aforementioned reason
Task5 Success 4.90 with Participants 1 and 5.
Task6 Success 5.80
Task7 Success 270 2-The participant failed to
Tasks Success 410 find Color Scheme interface
Task9 Success 5.30 that helps to change the color
Task10 Fail of the installed Theme.
Task11l Success 4.00
Task12 Fail
Task13 Success 2.30
Session Total Time 43.20
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APPENDIX D

WordPress Content Management System Screenshots

1. Friendly URLs

2.

€ C | ® aword.epizy.com, admin/opt Sy

§ Ahmed Wordpr

Dashboard . :
g Permalink Settings
A Po: wordPress he ability to create a custom URL structure for your permalinks and archives. Custom URL structures can ics, usability, and forward-compatibility of your links.
Al and here are some examples to ed
3] Media
Common Settings
B Pages
¥ Comments @ X
Plain http://aword. epizy.con/2p=123
\ppearance
ay and nam http://anord. epizy.com/2016/11/17/sample-post/
£ Plugins Dey sd name < et s
Ust
Month and name http://aword. epizy.com/2016/11/sample-post/
# Tools
4
i Numeric http://aword. epizy.con/archives/123
* Postname .epizy.con/sample-post/ |3
Custom Structure http://aword.epizy.com /%postname%
Permalinks )
Optional
[« . - = S
for your category and tag URLS here. For example, using topics  as your category base would make your category finks I

http://aword. epizy.com/topics/uncategorized/ .If you leave these blank the defaults will be used.

Image

C @ awor

C | @ awordepizy.com

Attachment Details

After resizing

RESTORE ORIGINAL IMAGE ¥

IMAGE CROP @

4 rat
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3. Undo/Redo Functionality

\‘f‘/‘ # AhmedWordpress <> 1 B 6 < New View Post

@ Dashboard Edit Post  Add New
Posts . .
o i Cankaya University
All Posts Permalink: http://aword.epizy.com/cankaya-university/
Add New
Categories 0,; Add Media Visual  Text
Tags HoEn = = = H N = >
B I # = = 6 — = = = ¢& & = P
97 Media parag,aph v U = A v il @ Q = S (2]
B Pages m
. < No content to be published yet!!!! |
4. Spell Checking
Q3 Add Media Visual  Text
B I % = £ ¢ — = = =
Paragraph v U = A v W ¢ Proofread Writing

this post for testing scheduled|postsing | <"— misspelled word

5. Multilingual Site support

W) @ AhmedWordpress O 1 B 6 + New

& Dashboard

=1 ]
A Posts g
hoose the original language of your website Engist v nguage:
q; Media « Translate
B Pages .
¥ comments @&
o rance
M Appearanc O Advanced Settings
e the transla
¥ Pluging

& Users o '

# Tools IS.Flag

B Settings pa v
lag tuguese: uguese Flag ¥
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6. Content

Editor

) # AhmedWordpress © 1 $ 6 4 New

@ Dashboard

A Posts

Q7 Media
Pages

Comments &

Appearance
Plugins
Users

Tools

3 Settings

Add New Post

WYSIWYG Editor

Editor main buttons

0 Add Media

B I w = = & —

<

Paragraph v U

Content Examples

Content Example consists of its own level within the Content
Examples project. As you move through each level, you will see a
series of numbered stands. each of which having its own example
asset. By looking at the documentation for that Content Example
and example number, you can read about how that example was
created.

represent an approach to training in which you can cross reference
specialized example assets with corresponding documentation. Each

Content area

Editor pannels

7. Content

Scheduling

Publish

Preview Chang

9 Status: Published

® Visibility: Public &

(g

Published on: Nov 17, 2016 @ 13:32

Publish panel
for scheduling
a content

8. Content Versioning

Examples project. As you move through each level, you w
series of numbered stands, each of which having its ow
asset. By looking at the documentation for that Content Exampl
and example number. you can read about how that example v

Content versioning

Content Examples

represent an approach to training in which you can cross reference
specialized example assets with corresponding documentation. Each
Content Example consists of its own level within the Content

seea

example

created

This is an example of content revision in Wordpress

Revisions

scimin,
- Content revisions

admin, 2 hour ago (A

d by admin on Novem

Visual | Text

20162t 236 pm
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9. Trashed Content support:

Posts  Add New

All (3) | Published (3) | Trash (1)

v

Bulk Actions y

Appl All dates

Cankaya University

elete Permanently

itle

Restore content

Bulk Actions v | Apply Empty Trash

¥ All Categories ¥ | Filter Empty Trash
Author Categories
admin Uncategorized
Author Categories

10. Compressed Files Upload

P — Media Library

. B

a o s
B3 Media '
Uibrary
; x
Drop files anywhere to upload

@ Pages .

W Comments 4§ ZIP file uploaded to the media library elect File

# Appearan

;
g
#
o
o

& C | ® aword.epizy.com/wp-admin/post-new.php

@ @A Ahmedwordpress €1 B 6 4+ New

&D=zhioacd Add New Post

Posts

A ZIP Upload & Download

GG Permalink: http://aword.epizy.com/zip-upload-download/ | Edit

Add New

Q7 Add Media vicual | et

B I =

Paragraph

Media

v

Pages

To download the ZIP file pleasq
Comments (& T
Hizy.com/wp-content/uploa

N

T3

@

(]

Adding hyperlink and paste the copied ZIP file URL
‘l'_,"JDGSJar” o

n

6/
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11. Metadata/Tags support

13.

Nokia XL

Permali ool

bt}

B I = i v =z=E
agracn £NCO

Nokia Dual SIM smartphone was launched
in February 2014.

The phone comes with 2

resolution of 480 pixels by

The phone

1- create new post

Oratt saved at 45658 ¢

Publish

Categories

fiting akismet/akismet.php

Plugin Files

kismet/akismet php

CAPTCHA Support

Authentication

reCAPTCHA Options

These keys should be non-global key!

reCAPTCHA is a free, accessible CAPTCHA service that helps to block spam on your blog.

These keys are required. You can register them at here.

Site Key (Public Key)

Secret (Private Key)

6Ld_XQWUAAAAAINFKI-Oku5DmOBGZGeg

6Ld_XQwUAAAAAHayCNocWOoYnapH3BY
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€ C | ® aword.epizy.com

Wordpress test website

Name

Ali

Email

aaa21@yahoo.com

Website

I'm not a robot

INFORMATION

Home | QU

A user must check reCAPTCHA box
to make his comment accepted by the
website

14. Secure Sockets Layer Certificate support

Y & Wordpress test website

&

Dashboard

# Posts

] Media

Google Language Transtator

[ ]

Pages

Comments

Howdy, admin [li]

ersior 8
2 Appearance
£ Plugins e A
Installed Plugins ’
Really Simple SSL t Pt SSL Plugin compatibile
it version 241 <:: with WordPress
e Users
£ Tools WP-reCAPTCHA-bp t
B Settings
o
<« C | ® aword.epizy.com
@ Wordpress testwebsite O 2 B0 0+ New
@ Dashboard A ey | nks 1
Home Get Started
Updates @
Posts

Media

Pages

Comments At a Glance
Appearance * 7

; Plugins @ .z ’
Users

Settings.
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€  C | ® aword.epizy.com t S

i Wordpress test website QO

@ Dashboard Comments

# Posts All (7) | Pending Approved (7) | Spam (7) | Trash (0 earch Comment
Q7 Media Bulk Action
[ Pages Autho Comment ) Response To ubmitte

® Comments { Raaed

ZIP Upload & Download (

Al o Nokia XL

%

Appearance 178.170.157.22 <: Visitor information with IP

Lo

¢ Plugins @

Users

“ b

Tools

B Settings

Last Name
Website
Your Profile
#~ Tools Password Show password
Bl Settings
O C ‘ Send User Notification v| Send the new user an email about their account.
Role
Contributor
User Author
Editor
| Administrator | <: User roles

17. Email Verification

Google =

Gmail ~ “ a @ [ ] .- 9 - More ~
[Wordpress test website] Your username and password info inbox
Inbox (5) 5 WordPress <wordpress@aword.epizy.com>
Starred z atonm
Important Username: Ahmed . X
E To set your password, visit the following address An email received
Mail your word, visi Wi 2 7%
SCHa : < from the system to
<http://aword.epizy.com/wp-login.php?action=rp&key=37g4XMHpzIbo8 WiZ&login=Ahmed= . :
Drelts (1} = e = ‘ . = verify a user email.
+ Circles
QThe KingofCo Q Get premium hosting from https://ifastnet com, free domain name, unlimited disk space,,,, far too many features to list

Spam Filtered (19147020)
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18. Backup and Restore

UpdraftPlus Backup/Restore

k up to Dropbo:

thorize access to your Dro

x account (you wil

| UpdraftPlus notice: Follow this

I Check out WordShell - manage WordPress from the command line - huge time-saver

homepage | FAQs | More plug

UpdraftPlus.Com | Premium | News | Twitter | Support | N r sign-up | Lead devel

Current Status Existing Backups (1) Settings Advanced Tools Premium / Extensions

Backup Now Clone/Migrate

Files and database: Sun, November 20, 2016 13:12

Next scheduled backups:
Now: Sat, November 19, 2016 13:47

2

Last backup job run: Sat, November 19, 2016 13:1
You

u not appe: d with Dropbox

The backup has not finished; a resumption is scheduled (Nov 19 13:12:54)

Last log message: 2
Download most recently modified log file

19. Contact Form:

€ C | ® aword.epizy.com/wp-admin/p

I & Wordpresstestwebste © 2 § 0 4 New UpdrafPlus

Dashboard Basic Settings | Felds | Sty Labels || Security | Advanced || Scheduling || Tools | Newsletter

# Posts . .
P Basic Settings

9 Media
# Pages
¥ Comments SGinis

B At Usage: Add the shortcode in a Page, Post, or Text Widget. help

% Plugins & Shortcode for this form:

[si-contact-form form="
i These are the basic settings. If you want to create a simple contact form, with default settings, you only nead to fill out the form label and enter an email address belov.

Form 1 label:

g Neu Form

& Users Welcome introduction:

= <p>You welcome.<

# Tools

B Settings
o

Email Settings

Save Changes

Email To:

tebmaster, iragilion86@gmail.com @ Administrator's Email

Wordpress test website Contact Message test

et Message sent to
website administrator

5 Wordpress test websio <x
- o
swomaster
€ Drafts (1) .
Message recieved on
+ Circles
shmed mehdi 3 y3hoo cor administrator Email
Q
B heck fnctionalty o wordoress contact orm
7 Frone
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20. Search Engine Optimization SEO

Vordpress test website €} 2 L + New SEO UpdraftPlus

Dashboard Home Page Settings

All'in One SEQ -::J:-HemeTiﬂe

te test

22 characters. Most search engines use gimum of 57 chars for the home title

Home Description

WL Evaluating a Content Management Sys:eﬂ
]
38 characters. Most search engines use a maximum of LED chars for the home description.
04 Media N
Pages (7' Use Static Front Page Instead Enabled ® Disabled
P Comments
7 Appearance
| Overview All the files you've uploaded are listed in the Media Library, with the most recent uploads listed first. For more information:
Attachment Details You can view your media in a simple visual grid or a list with columns. Switch between these views using the icons to the left above Documentat}or‘ on Media
the media. \Library]
To delete media items, click the Bulk Select button at the top of the screen. Select any items you wish to delete, then click the Delete Support Forums
Selected button. Clicking the Cancel Selection button takes you back to viewing your media.
Help &
WordPress 4.7 is available! Please update now.
L Help file window
Media Library  addnew
E All mediaitems ¥ All dates v | Bulk Select
- com ax @

Insert Media Insert Media A user can upload new media files and organize x
them with media library

Image caption and f
description window “~— .-

1 selected D Imsert ato post




23. Content Management

# Wordpresstestwebste O 8 §1 0 4 New SEO UpdraftPlus
All in One SEO
Posts  Add New
Al {12) | Publishe: ash
ulk Actions ¥ Apply
Title Analytics  SEOTitle
Embeding YouTube - - Publishec o # No title
vedio test 04
=
R < listed posts
Pages
Samsung latest adm ncategorize ad & No title
Comments A )
Forums
X Topics Latest news about admin nc - n ad & No title
Iphone7
Replies
Appearance
Cities population — — ad & No title
Plugins @
1Phone 7 admi S ones e, S a aod & No title
specification
il Settings
Social Media
Nokia XL adm Phones Mo nones od & No title
Widget n
24. Users’ Management
Users | Add New
All3) | Administrator (1) r (1) | Author (1)
Bulk Actions * || Ap Change role to,. * || Changs
Name Role Posts
admin Ad 8
Author mail com Author 0
Editor 0
Name Role

Bulk Actions ¥ || Apply

Change role to... ¥ 3 ftem:
25. Charts and Graphs support
Visualizer x
Heon.0n [ Population in
2012
I Population in
1,200,000 2011
Population in
2010

000

Milan Naples Turin Palermo

Back

Genoa Bologna Florence

(3 From Computer | @ From Web

AVAILABLE ON PRO VERSION
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26. Mobile Friendly

Mobile-Friendly Test

®  http://aword.epizy.com/

Page is mobile-friendly | Werdeistit

This page is easy to use on a mobile device
[Up—

USABILITY TEST

this post to test post categorization

onal resources

@ Find ot more sbeut mobilefisndly pages weaticonian
EMBEDING YOUTUBE
VEDIOTEST

This post Lo test WordPress ability to embed a YouTube
vedio link on 3 webpage.

27. Facebook Integration

} Dashboard ith meuze.

¥ Allin One SEO [ £ -
Al
> Posts Target Defauit Y
%) Media g
£ Title
i Pages A
® Comments Target Defauit x
» Appearance 2 Tide
& Al
Target Defaut 3
Social Networking

Facebook URL:
https ww.facebook.com/BusinessNewsDaily?cmpid=556667

Google+ URL
plus.google.com

Plugins @
ters Twitter URL:
htp://
J Tools
B Settings MySpace URL:
hitpy/
s Sodal Media >
Widget IT Orkut URL:
httoy//
Hyves URL:
hitpy/

LinkedIn URL:

httpy//
28. YouTube Integration
Edit Post = Add New
Embeding YouTube vedio test
Permalink: http://aword.epizy.com/embeding-youtube-vedio-test/  tdit
°,J Add Media Visual Text
b ||| link || b-quote || eet || ins ul || o code || more || close tags =

This post to test WordPress ability to embed a YouTube vedio link
Kiframe src="https://vww.youtube.com/embed/Q6dsRpVyyWs" width 60" height="315" frameborder:

</iframe> /_\

YouTube embed code inserted
with WYSIWYG source code

@" allowfullscreen="allowfullscreen">
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29. Real Simple Syndication Feeds

[ Social News & Feed]
Digg URL:
httpy//
Reddit URL:
http://
Delicious URL:
http://
StumbleUpon URL:
http://
Buzz URL:
http://

FriendFeed URL:
http://

RSS URL:
http://feeds.feedburner.com/WordpressTestWebs

Slashdot URL:
http://

E-mail URL:

Follow Us on RSS

RSS service appeared
on the website

30. Web Push Notifications support

< C G

om.

1w @ W

# Wordpress test website O 4 New SEO UpdraftPlus

@ Dashboard

All in One SEO

A Posts

9] Media
New Notification Notificat
¥ Pages prut

¥ Comments

[P—

$ Forums
#& Topics

& Replies

» Appearance

% Plugins @
& Users ! ¢
J Tools
o |
B Settings
® PushAssist

Preview

JRL to open when user clicks the notification:

31. Posting Comments support

Discussion Settings

Default article settings

¥| Attempt to notify any blogs linked to from the article
¥ Allow link notifications from other blogs {pingbacks and trackbacks) on new articles

¥| Allow people to post comments on new articles

(These settings may be overridden fo

articles.)

Other comment settings

¥| Comment author must fill out name and email
Users must be registered and logged in to comment

Automatically close comments on articles older than 14 days

v| Enable threaded (nested) comments 5 ¥  levels deep
Break comments into pages with 50
Comments should be displayed with the

older * comments at the top of each page

top level comments per page and the last * page displayed by default
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32. Page Caching

+ New SEO Updraftlus

[P——

@ Dashboard

Al

& Replies

%

Appearance

»

[

* b

Tools

B Settings

WP_CACHE constant added to wp-config.php

£0

WP Super Cache Settings

Easy

Caching

CON ntents  Preload  Plugin Debug

Delete Cached Pages

Need Help?

Rate This Plugin!

Recommended Links and Plugins

Posts
Media
Pages

Comments %

Forums
Topics

Replies

Appearance
Plugins 2
Users

Tools

ilable Tools

Import

Exj

port

Media

Pages

Comments &

Forums
Topics
Replies
Appearance

Plugins @2

Users.

& Tools

lable To
Import
Export
Forums

Data Import

A Wordpress test website

If you have posts or comments in ancthet

$©16 W1 4 New SEO UpdraftPlus

Import

Blogger Import posts, comments, and users from a Blogger blog.

Install Now Details

Blogroll Import links in OPML format.

Install Now | Details

Categories and Tags Converter ~ Convert existing categories to tags or tags to categories, selectively

Install Now | Details

LiveJournal Import posts from LiveJournal using their APL

Install Now | Details

Movable Type and TypePad Import posts and comments from a Movable Type or TypePad blog

Install Now  Details

RSS Import posts from an RSS feed,

Install Now | Details

m, WordPress can import those into this site. To get started, choose a system to import from below:

A Wordpress test website

hen you click the button below WordPre:

$©16 P 1 4 New SEO UpdraftPlus

Export

will create an XML file for you to save to your computer.

This format, which we call WordPress eXtended RSS or WXR, will contain your posts, pages, comments, custom fields, categories, and tags.

Once you've saved the download file, you can use the Import function in another WordPress installation to import the content from this site.
Choose what to export

@ All content

Pages

Forums
Topics
Replies
Visualizer Charts

Media

Download Export
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34. Tacking Statistics

Audience Overview 1 Apr 2017-15 Apr 2017
Emeil Expot - AddtoDeshbosrd  Shortcut This ision v | €F
O All Users +Add Segment
Overview
Sessions ¥ (V8 Select metric Hourly ' Day Week = Month
® Sessions
Monday, 3 April 2017
. » Sessions:
3 Apr 5 Apr 7 Apr 2 Ap Apr 13 Apr 5 Apr
M New Visitor B Returning Visitor
Sessions Users Page Views Pages/Session Avg. Session Duration
26 18 32 1.23 00:02:15
B Ao e B | B | | AN NS
35. Maintenance Mode
g WP Maintenance Mode
Announcement: Introducing Codepad.co from WP Maintenance Mode authors!
ty who like to share/save code snippets and g:
General | Design | Modules
» Content
Title (HTML tag)
Heading Maintenance mode tc
Text Visval  Text
B I U & = = = = = P R =
Sorry for the inconvenience This message appears for website visitors
Our website is currently undergoing scheduled maintenance. <: § g - pp i 2 &
THsedeyod o s searling: when this plugin activated while making a
website maintenance .

36. CMSs’ Usage Statistics

MName
WordPress
Joomla!

Drupal

Top in Open Source - Week beginning Apr 17th 2017

Entire Web
*18,.308,117
# 2,166,689

*701,774
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APPENDIX E

Joomla Content Management System Screenshots

1. Friendly URLs

SEO Settings

My Joomla ef 2 -

¥ Joomlal’

© Help

Search Engine Friendly URLs

Use URL Rewriting Yes
Adds Suffix to URL Yes
Unicode Aliases Yes

Include Site Name in Page Titles | No

2. Undo/Redo Functionality

- / Adicles:EGt
BT - sovcé cose ||+ Saveshew || 15 Smveascon)

ile* | atest news about Iphone7

Editv Inset~ View~v Formatv Tablev Tools

B I Us E=FT =
Blimage [N PageBreak 4 Read More

Paragraph ~

Let's get right down to it:

if Apple had launched the iPhone 7 in place of the iPhone 6S last year|

@ Versions || @ Close

Alias | latest-news-about-iphone7

S ¥ o — @ x, ¥ Q [Qmoaue [ Atce

A Undo / Redo option comes as built
in feature with default Joomla
WYSIWYG editor.

<

3. Spell Checking

€  C | ® shmedjoomiaepizy.com

Z Articles: Edit

BECE | - socccose | 4 ssvesnen || O saveasCopy

Tle*  Latest news about Iphone7

Alias | latest.news-aboutiphone?

ave been the phone of the year
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Multilingual Site support

=4 Save & New [y save as Copy @ Close

Title* | GTranslate

Module Description Menu Assignment Module Permissions Advanced

GTranslate
 sie |

GTranslate - Makes your website multilingual and available to the world. Ugrade your GTranslate to a paid
following features: Enable search engine indexing - Search engines will index your translated pages which

Show full description

Module Class Suffix

@ Help
Show Title
1
plan and enable the Position
will increase.
Right [right] ¥®
Status

2 —— CEEE

Start Publishing

Home

Main Menu

Home.

My first article in Jomla

GTranslate

G-
English .

i, this is my first
ct Language >

Chinese (Simpiified)
Chinese (Traditional)
Croatian

h

Danish
Dutch

Estonian

Filipino.

Finnish -

Look Flags and Dropdown Flags Drop down list Nice dropdown with flags =
Site Language English v Finish Publishing
=]
Sub-directory URL Structure * (PN Nn
@ ahmedjoomla.epizy.com
vou are nere: Home
CLOSE INFO

November 2018 17:04

i ke to say Hi NN

5. Content Editor

<
=

Global Configuration

Cc

@ ahmedjoomla.epizy.com/ nistrator/index.

System ~ Users ~ Menus ~ Content ~

«~ Save & Close © cCancel

Global Configuration

Site System Server

Site Settings

Components ~

php

Extensions ~ Help ~

Permissions Text Filters

Joomlal Update

I Default Editor I|:>

Languages Default Captcha

Media
Menus Default Access Level
Messaging

Modules Default List Limit

News Feeds

Ark Editor
Articles
Site Name * My Joomla
Banners
Cache = o
Check-in Yes
Contacts
Mouse-over Edit Icons for Modules -
Installer
JCE Administration Editor - ARKEditor =

Editor - ARKEditor

Editor - JCE

Editor - CodeMirror
Editor - None
Editor - TinyMCE

Plugins Default Feed Limit

Post-installation

10 ¥
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6.

7.

# Aticles: New

ns  Publishing

Content Scheduling

C | @ ahmedjoomla.epizy.com/a

strator/index

Z Articles: Edit

+ Save & Close - Save & New [y Save as Copy & Versions

Message
Article successfully saved

Title * | Scheduling test

Content Images and Links Options Publishing Configure Edit Screen Permissions

Start Publishing 2016-11-24 16:35:00 =

Finish Publishing

Created Date 2016-11-24 13:32:18

Created By Administrator n

Content Versioning

Item Version History

L Restore | QPreview | @ Compare | @ Keep On/Off | X Delete

Date Version Note Keep Forever Author Character Count
2016-11-24 13:28:04 No Administrator 2,820
2016-11-24 13:07:16 No Administrator 2,820
2016-11-24 12:59:19 No Administrator 2,820

4 10:25:16 No Administrator 2,789

Available content versions

Close
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8. Trashed Content support

Administrator ssmnistraton
R user € My first article in Jomla

©) Scheduling test
& Giob © My second article
@ Template © Content scheduling Test
* Lan ©) Latest news about Iphone7
KA
- J0e Content scheduling Test Admnstator

heduling test Asmrsvat: 1 VTrashEd articles

B : My second article zsmistrator

My first article in Jomla

v Latest news about Iphone7 Admristator

2

2

[}

n =

9. Compressed Files Upload

Notice
This file type is not supported :“:
Link
v || up
A
URL

This message appears when a website
administrator tries to upload a compressed
file such as RAR file.

Target Window

Not Set v

10. Metadata / Tags support

Video Recording

& VewSee | () vstors | (@) Admnatator | ) Messages  — Logout

& mawesdefauttipg A~

Adding specific keywords .
as meta tags separated by C— >

comma referring to the ooy

content

Show all
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11. Application Programming Interface

hmedjo

Editing file "/css/general.css” in template "beez3"

'  Press 10 1o toggle Full Scroen editmg

backgr:

This CAPTCHA p
domain, go to hitp

You have selected Version 1.0. All new sites should be using Version 2.0. Version 1.0 is only maintained to provide support for Global Site keys which are no
longer available from Google.

Version 10

R

< ] Supported by Google account
.l

@® ahmedjoomla.epizy.com

Joomla Tes website

User Registration Main Menu

* Required field

Name* | useri
Uscmame B ahed Capéi:ha appehars after

enabling it with a new
Password * user registeration form GTranslate

iI®ilidw

Confirm Password *

Email Add

ahmed,

Login Form

Confirm email Address * __ at

1

-
. a
Ea
n Remember Me

[AUTUMN ROSEMARY | Privacy & Terms

User Profile
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13. Secure Sockets Layer Certificate support

& C | ® ahmedjoomla.epizy.com/admir

i= Menus: Edit Item

Y Save as Copy

' Save & Close =+ Save & New
Menu Title*  Home
Details Options Link Type Page Display Metadata
Meta Description
Meta Keywords
Y

Robots Use Global v
Secure lgnore A

Off

on

Ignore

© Close

Module Assignment

This option operates
HTTPS secure
connections.

14. Log History

< C @a

edjoomla.epizy.com

Current logged users
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15. Authorized Access Control

£ Users: Groups

¥ Joomlal’

X Delete

BT - -
(G) So Q

Users

Viewing Access Levels

Group Title

Public
User Notes

User Note Categories sl
— Manager
— Administrator
— Registered
— Author
— Editor
— Publisher

— Super Users

Clear

@ Help || & Options

4

Ordering ascending 20 ~

+ Enabled users @ Disabled users 1D

o

00000000606
00000000606

16. Email Verification

box/1589b638bbS5!t

€« C | & https//mail.google.com/m

Google

®aw| ®

°c0

Gmail - - (] [] ] L More Joomla CM$
joomlacmsS@gmail.com
- Privacy
m Account Details for userd at My Joomla 'insox x N
Inbox (3} 5 My .Joomia <amin@ahmecjoomia.epizy.com> 311 PM (3 minutes ago) { m
Starred T atomel-
Sent Mail Hello user4, Add account Sign out
Drafts Thank you for registering at My Joomla, Your accourt is ¢reated and must be activated before you can Use it
To activate the account select the following link or copy-paste itin your browser: - -
Viore - o - LoLcominde: = 2 A message recieved from joomla website to
‘After activation you may login to hito://zhmedicomla.epizy.com using the following username and password: verify this email.
°
@ 200Ma Q Usemame: joomia
Password 123456

Spam Filtered (19148557)

No recent chats
Starta new one

0GB (0%) of 15 GB used
Manage

Terms - Prvacy

Get premium hosting from hitps://ifastnet com, free domain name, unlimited disk space, ., far too many features talist.

Last acoount actity: Now 11
Detais

17. Backup and Restore

e

= System ~ Users~ Menus ~ Content~

? Akeeba Backup :: Cont

Components ~

Extensions ~

option=

Help ~

Active Profile: #1 | #1. Default Backup Profie - ™ Switch Profiles

One-click backup
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18. Contact Form
Bc

¥ Joomial

© Hep

b4 System ~ Users + Menus ~ Content ~
Crugnis Ueiauit 1 eeu Linm

Post-installation
Messages Feed Email Address
Redirects
Searct i

e Metadata Settings
Smart Search
Tags
Templates Site Meta Description
Users

Site Meta Keywords

Robots

Content Rights

Show Author Meta Tag

Show Joomla Version

Components ~

No Email

Extensions ~

Help ~

Cookie Path

Joomla test website

Joomla, Content Management
System, CMS, Testing, Web
design, Technology

Meta tags seperated by
comma

Index, Follow

20. Help File

T Joomia’ Hetp Screens - Google Chrome.

e management ctertace

Contents

Description

t and create

How to access

- Help36:Users User Manager

"

¥ Joormlar
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21. Media Management

€« (¢]
B System~

@® ahmedjoomla.epizy.com

Jsers ~

B Media

Menus ~

ontent + Components ~ Extensions ~

oomia test we. .. f -

(C]

Media Folders
mzp

Folder || 3 Delete

Thumbnail View

Detail View

5] ) =1 By

Joormial
le ipg

Media management in Joomla

¥ Joomlal’

© Heip || & Optons

Content - Components -

Existing articles

Status tle Access Aut
VIiE . Pu
ViR~ Pu
VIR~ 7 o - P

Language Date Hits D~

My Joomiaer R -

¥ Joomlal

Name ascending ~|[20

Existing users —

Name ~ Enabled

UserGroups  Email

v
ammar v ammar@yah
Huda ° e

mia v v

Last Visit Date
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24. Inline Editing support

o, Home Inline editing
Home
Contact us Content
PDF
Tle *
Contact for Hone page
Register a new user
Save Cancel
R od % e O i} B I U » = =
GTranslate = = = = B~ R
Nl Syes - L | B & © a
ZEU"iiEw
Select Language v This web site is for testing Joomla CMS, there are a lot of important criteria that | mus
test with this amazing Content Management System | itis really interesting to
- discover its core features as well as other important external component and discove
Login Form

how to increase its functionaliry.l

Hi Administrstor,

Log out ’
y '
A
25. Charts and Graphs support
Source [EREEVHM Elements
b = @ @ B I U S x¥ Q 9 = 3
[& & | Fomat -  Stles - I, @ ®
Y-axis
X-axis Blocks name Value
@ Hexadecimal code
014 Year's Success Average; First class <::| for color

2014 Year's Success Average; Second class; 70; #900

2014 Year's Success Average; Third class; 72;#F90

2015 Year's Success Average; First class; 85;

2015 Year's Success Average; Second class; 89;

2015 Year's Success Average; Third class; 80;

{/AimyChartsBar}

® ahmedjoomla.epizy.com, rical-news/11-charts-test

Main Menu H o m e
Home
Contact us Comparison of students' success average
PDF &= B
Contact for

Register a new user

GTranslate

EXTL T I
Select Language

Login Form

Hi Administrator,
Log out

Category: Technical news | Published: Saturday, 26 November 2016 07:59 | Written by Administrator | Hits: 18

80 .
70 5—‘ ’
60 |
50 f
40 {
30 ;
|
20 |
|
i i
0 . ' .
&
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26. Mobile Friendly

Mobile-Friendly Test

®  htip://ahmedjoomla.epizy.com/

) . CTE—

Page is mobile-friendly Joomla Test websit

This page is easy o use on a mobile device Testing com%‘anson
criteria for CMSs

Yousre hare: Home
GTranslate

EU -
Select Lngusge

Login Form

Usemame

Password

B Rerenver e

27. Facebook Integration

Tite* | Awesome Social Links Sidebar

Module = Descripion  Menu Assignment  Module Permissions  Advanced

.. " ” Show Title
Awesome Social Links Sidebar
B —

span.readonly { padding: 10px; font-family: Arial; font-size:13px limportant, font-weight: normal limportant; text-align: justify; color: #4d4d4d; line-height: 24px; } span.readonly h1 {

Position
clear:both; font-family: Georgia, sans-serif; font-size:38px;.. :
| position-7 v
Show full description =
Status

Load jQuery | Yes v Published

( Start Publishing
Position | Right v

=]

Margin Top 200 Finish Publishing

|Facenook hllusJ,'mwv(acebuokccrw‘ahmede| <:I i‘:gs:: It;geae;:zaoc:\oge%?r?gesURL R

28. YouTube Integration
¥ save & Ciose || 4 savesew || B save ss oy || @ versons | © Cose

Tite* EMBEDING YOUTUBE VEDIO TEST Alias | embeding-youtube-vedio-test

Content Images and Links Options Publishing Configure Edit Screen Permissions

B  Design  Elements

R “ =
n ™

ube.com/embed/Q&dsRr

<p>anbsp;</p>

YouTube embed code inserted
with (ARK editor) source code
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29. Real Simple Syndication Feeds

& Modules: Syndication Feeds
+ Save & Close =+ Save & New @ cCancel

Tile* | RSS feed

Module Menu Assignment Module Permissions Advanced

Syndication Feeds

Smart Syndication Module that creates a Syndicated Feed for the page where the Module is displayed

Text

Feed Format RSS 2.0 -

30. Web Push Notifications support

Send Push Notifications

C | ® ahmedjoomla.epizy.com strator/index.php?option=com_f s&view=r % ®
B System~ Users~ Menus~ Content~ Components » Extensions » Help v My Joomlagt L ~
# Plugins ¥ Joomial
@ Edit || v Enable = @ Disable || M Checkin © Help | © Options
comments Q Search Tools » | | Clear Type ascending v |20 v
$ Status  Plugin Name Type+ Element Access 1D
v Disqus Comments (for Joomla) [by JoomlaWorks| content jw_disqus Puble 10113

v System - Disqus Puble 10114

Comments (for Joomla) [by JoomlaWorks] system
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1 Comment http://ahmedjoomla.epizy.com/ o Ahmed

@ Recommend [® Share Sort by Best

cussion

Ahmed 7] - in a few seconds
Test comment for Joomla website
Edit - Reply - Share

B4 subscribe D Add Disqus to your site @@ Privacy DISQUS

32. Page Caching

My Joomla ef
# Plugins: System - Page Cache o4 Joomlal’

Status
System - Page Cache
= A website dministrator must i
p'" ‘ enable the cache plugin W Crabed
" chin

33. Import and Export Content

(3 C | ® ahmedjoomla.epizy.com/ad

B Systemv Users~ Menus~ Content~ Components » Extensions ~ Help + My Joomlae L ~
5 .
B Aricles ¥ Joorlal
m [ Edit || « Publish || @ Unpublish || W Feature || ¥ Unfeature | & Archive || M Check-in || [ Batch || @ Trash @ Help | © Options
® a —— Additional button appears after ﬁ T 5
t earch Tools v Clear i i iescending X 5
A
Categories : Status Title Access Author Language Date Hits D~
Featured Articles V%] ~| Comparison of students' success average (Alis: charts-test) Public Administrator M 20161:26 % 1
Category: Tec ews
v | % | v | Home pags s home-page) Public Administrator Al 140 10
Category: Technical news
v | % | v | Contact us (Alias: contact-us) Pubic Administrator Al B’ 9

Category: Uncategorised
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“ C | ® ahmedjoomla.epizy.com/administrator/index.php?option=com_j2xm|&view

Bl System~ Users~ Menus ~ Content~ Components ~ Extensions v Help ~

J2XML

+|| & open | 4L Import

J2XML is the ultimate solution to import/export content for Joomlat

Websites Installed Version 3.3.153.237

Copyright © 2010, 2016 Helios Ciancio. All rights reserved. @R[
License GNU/GPL v3
eshiol Library 16.5.21.122
J2XML Library 16.7.283.500
J2XML Export/Send buttons Plugin 343464

34. Content Check-Out

€& > C | ® ahmedjoomla.epizy.com/administrator/index.php?option=com_cor rtich

Bl System~ Users~ Menus~ Content~ Components ~ Extensions ~ Help

Articles

m @ Edit « Publish © Unpublish % Feature Y¥ Unfeature ‘
Sear ek & Search Tools +
; [ Sirer 27 vvember 2016

Categories 07:16

Featured Articles 3 i e & | Comparison of students’ success
Category: Technical news A padIOCK SVmbOI
appears when a user
vIx] ~ & | Home page (Alias: home-page) is editing that article
. Toshnitaknewe
v % |- Contact us (Alias: contact-us)

Category: Uncategorised

35. Tracking Statistics

- C | ® ahmedjoomla.epizy.com/:

or/index.php?option=com_plug

& Plugins: System - Google Analytics
v Save & Close © Close

Plugin Options

Code type e Universal

Asynchronous

Google Analytics Web Property ID. | UA-88010279-1

Domain http://ahmedjoomla.epizy.com

Google Webmaster Tools META Verification (optional)
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1 Apr 2017-15 Apr 2017

Audience Overview

This report is based on 100% of sessions. Leam mor

Email Export - AddtoDashboard  Shortcut

O All Users

Overview
Hourly | Day | Week | Month

Sessions ¥ VS Sel

@ Sessions

Monday, 3 April 2017
» Sessions:

3 Apr
M New Vistor Bl Returning Visitor

Pages/Session Avg. Session Duration

1.23 00:02:15
A A

Sessions Users Page Views

26 18 32
A Bt | Bl || M B | it

3 Apr 5 Apr 7 Apr 8 Apr 11 Apr 13 Apr 15 Apr

36. Maintenance Mode:

Site Settings
Joomla test website

Steame Hoomia Testiwebeits This site is down for maintenance
Please check back again soon

Username

Use Custom Message

Offline Message
Password

This site is down for
maintenance.<br />Please

4
@ Select | X

Custom Message

Offline Image
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APPENDIX F

Drupal Content Management System Screenshots

1. Friendly URLs

2.

Text format | Basic KTML

T -

Configuring the page alias [:>

Published
Last saved: 12/01/2016 - 0619

Revision log message

» MENU SETTINGS

¥ URL PATH SETTINGS

URL alias

g am about page

> AUTHORING INFORMATION

» PROMOTION OFTIONS

Image Responsiveness:

Edit style Customized Image stylle

Previen

Image style name *

eFFECT

Add

A

opERATIONS

Administrator can enter the new
image dimensions when creating new
image style

3. Undo / Redo Functionality

Title *

Body (Edit summary)]
B I

Ll

Drupal is a very powerful (Redo

body p

Text format | Basic HTML v

99 d

Normal [ Source

About text formats
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4. Multilingual Site support

BLOCK

CATEGORY OPERATIONS

I GTranslate

Accessibility i Place block

Page title

Primary admin actions

Tabs

Search form

User login

Help

Recent comments

core Place block

core E Place block 3
core Place block
Forms ) Place block "
Forms . Place block
Help Place block

Lists (Views) Place block

Place block x

= Manage YW Shortcuts

B Content | gk Structure

1 admin

'4\ Appearance ﬁn Extend ‘\ Configuration :& People .|| Reports

My Drupal Test website

E;Tect Langl:l-;ge v

Searc Camry 2017 !!!! the amazing aggresy
& View Edit Delete Revisions
Submitted
GTranslate 2017 CAMRY
EA T e Features

Bold Exterior
Smart Safety

5. Content Editor

Title *

| CKEditor]

Body (Edit summary)

BIUS | HGExQ

@M 3=

I, x* x,|| Styles - | e

o

99 G || Format ~ | | @ Source

Text format| Basic HTML v

About text formats




6. Content Scheduling

Body (Edit summary)
B I US
”» @

XE = - ==

L x % 3

Format

Hi there

Text format Basic HTML -

A new option appears after

Tags
installing scheduler module

nter a comma-separated list. For example: Amsterdam, Mexico City, “Cleveland, Ohio

=>

Not published
Last saved:
Author: admin

¥ Create new revision

Revision log message

» MENU SETTINGS

» COMMENT SETTINGS *

12/01/2016 - 11:22

¥ SCHEDULING OPTIONS
Publish on

2/01/2:

¢ no scheduled

» URL PATH SETTINGS

7. Content Versioning

Revisions for Scheduling test 7+

View Edit Delete Revisions

Home » Scheduling test

REVISION

12/01/2016 - 11:31 by admin
12/01/2016 - 11

22 by admin

12/01/2016 - 11:19 by admin

Revisions allow you to track differences between multiple versions of your content, and revert to older versions.

OPERATIONS

Current revision

Delete

8. Compressed Files Upload

Image *

Png jbg Jpeg.

‘M; No file chosen

Alternative text *

€ The specified file /PGS . rar could not be uploaded.
* Only files with the following extensions are allowed: gif

Align '® None: Left Center: Right

Caption

Save
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9. Metadata/Tags support

oe  J Shortcuts

Page title

Description

Abstract

Meta tags separated by comma

» ADVANCED

10. CAPTCHA support

This page gives an overview of all available challenge types, generated with their current settings.

¥ CHALLENGE MATH BY MODULE CAPTCHA

CQ:TCTITI c:alleggles CAPTCHA appears with a
Math question * BER TG modue new user registration form
3+0=|3
Solve this simple math problem and enter the result. E.g. for 1+3, enter 4 ¥ CAPTCHA

0 more examples of this challenge. This question is for testing whether or not you are a human visitor

A, RS

4 P What code s in the image? *

¥ CHALLENGE /MAGE BY MODULE /MAGE CAPTCHA

What code is in the image? *

Enter the characters shown in the image.

mCE4P

Enter the characters sh

wn in the image

10 more examples of this challenge. CrEate e aecotnE

11. Log History

@ Backtosite = Manage Y Shortcuts § admin

ch Structure

9\ Configuration | dg Pecple | JjReports @

¥ FILTER LOG MESSAGES

Type Severity
access denied Emergency Filter Reser
contact Alert
content Critical
cron Error
file system Warning
system Notice
user Info
Debug
TYPe DATE *  MESSAGE USER OPERATIONS.
uses 12/02 admir
use 12/02/2016 - 07:23 2dmin
use: 12/02/2016 - 06:57 admin
user 12/01/2016 - 20:42 —
user 12/01/2016 - 2016
use 12/01/2016 - 19:51 admir
user 12/01/2016 - 19:18
use 12/01/2016 - 19:17 Anonymous (not verified)
user 12/01/2016 - 19:17 Anonymous (not verified)
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12. Authorized Access Control

] t h “ P e [ i Jdie o+
ANONYMOUS  AUTHENTICATED
PERMISSION ki — ADMINISTRATOR  EDITOR

2- Creating a new user account

1 - Assigning
Permissions to the new
user role

and giving him editor role

¥ LANGUAGE SETTINGS

able tran

¥ REGISTRATION AND CANCELLATION

Who can register accounts?

Administr

rs only

ength indicator
When cancelling a user account

® Disabl: account and keep its content.

Disable the account and unpublish

and m.

the

10012 > - - e

Gmail ~ - o o ] foig L More

ount details for Joomla at My Drupal Test website (approved)

Wbox (3 5 My Drupal Test website @ahmeddrupal epiz
Starred 2 at

username: Jo
password: ¥
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14. Backup and Restore

0 Back to site

Manage Y Shortcuts  § admin

Boetend | X,

chedules Settings Module options

QUICK BACKUP

Backup Source
Default Drupal Database v
Backup Destinat a 2 2
g iasrn A website administrator
. can backup the website
Backup now & 1 database to be restored
later

Download v

15. Contact Form

Contact the website administrator

Your name *

Fatma2

Your email address ™

Drupalcms0&gmail.com

Subject™

Message *

Telephone

v CAPTCHA

This question is for testing whether or not you are a human vi
m b R

What code isin the image? *

Send message Preview
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16. Search Engine Optimization SEO

O Backtosite = Mamage W Shortcuts % admin

ff each SEO-related task as you complete it. Don't

Recommended tasks by SEO checklist module for best SEO

Getting started &

Be efficient

Basic SEO part 1 - Clean URLs = "
Basic SEO part 2 - Meta tags

Search engines

Analytics

Optimizing content

Page optimization

Security and performance

Mobile and social

17. Help File

Configure your website Once lo v
2. Enable additional functionality Next, visit the

3 Customize your website design To change the “look an

a8 SIOReE UV »
4 Start posting content Finally, you may e 10 your website
F ¢ information, refer to the help listed on this page or to the documentation and t pages at drupa
Module overviews
Module overviews are provided by modules. Overview ailable f stalied module:
Publishing status Provider Media name Language
Any v Any- v Any -
Apply
THUMBNAIL MEDIA NAME PROVIDER AUTHOR STATUS UPDATED *  OPERATIONS
r 3 Publist 7. 41 t -
Published 11/30/2016 - 15:27 Edt |~
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19. Content Management

O Back to site
B Sontent  ch stuctue 4G A

Content

Manage & Shortcuts

1 admin

pearance  fge Extend S\, Configurat 2 e

+|<<— Filttering lists

Apply to selected items

Published status  Content type Tithe Language
] | = ~Any -
Filter
’ = . Available actions such as pubilshing or
Delete content -

e deleting a groupe of selected content

conTonT TvRe Ao stats wroATED oreRATIONs
. Publshed e
“— Website content Forum togic Published - |-
. o1/2016- 1421 - -
“ Published 012016 - 1418 -
20. Users’ Management
@ Back to site Manage Yy Shortcuts § admin
B Content h Structure X Appearance | Pe Extend W Configuration | S People  JjReports @ Help
Home » Administration
+ Add user
Name or email contains Role Permission Status X X X
== = B < [=am=~] |< 3 Filtering lists
Filter
Action
Add the Administrator role to the selected users v
A to selected items H H
i/ Registered users and their roles
USERNAME STATUS ROLES MEMBER FOR - LAST ACCESS 'OPERATIONS
Fatma Active 22 hours 50 minutes never Edit
Joomla Active 23 hours 10 minutes 22 hours 58 minutes ago Edit
Userl Active « Editor 1 day 16 hours 1 day 16 hours ago Edit
Ahmed Active 4 days 2 hours 3 days 18 hours ago Edit
admin Active * Administrator 3 weeks 18 seconds ago Edit
Apply 1o selected items

21. Inline Editing support

7

My Drupal Test website
The best place to test Drupal core features.
About us

Drupal discussion forum | Contact

# Body — WYSIWYG Editors x
Home ; .
BIUSDERBXOQ®EE.S = Inline editing
Search 5 % % <7 directly from
- the front end
| = ez 1= || 9 &|| Norma [ Source |
GTranslate ‘This article is for future publishing to test the ability FEsnE Rl T SFiTLea

EE LRI L T e

Add new comment

Select Language -

Subject
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22. Editor Configuration

Body (Edit summary)

BIUSERE

Text format  Basic HTML -

Body (Edit summary)

B I 5 U x =

Basic HTML text
format for editor
role

-

About text formats

Styles =

Full HTML text format

1
A ﬁl for administrator role

= == x I @B B & Q =2 X
|99 @ BB = || Format - #E || &l @ Source
Text format | Full HTML -

About text formats

23. Mobile Friendly

Mobile-Friendly Test
®  http//ahmeddrupal.epizy.com/
Page is mobile-friendly
s page is easy 1o use on a mobile device
* 3
| o
L]
- =

How to perform a Usability assessment for
a Content Management System

A bl

What is Drupal?

24. Facebook Integration

O Backtosite

family, and services for using

g Peope Mt Repors | @ Help

2 content online

Custom Buttons via €55

April 6th, 20

Manday, 5VP

We're On A Boat...With Summit Series

Aweekerd on s

d bt

A website administrator
li’lj can integrate Facebook
platform using (ShareThis)
module.
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25. YouTube Integration

View Edit Delete

Home » Testing embeded YouTube vedio

Title *

Opening the source code
panel through the system

A YouTube vedio bn{egr'ation Test

Body (Edit summary)

editor

U

!@ Source ‘ |

></iframe>0</p>

v

Text format | Full HTML

A YouTube video embed code with the Full HTML text format

About text formats

26. Real Simple Syndication Feeds

¢h Structure | ) Appearance | Pige Ext

I Content

Edit menu link 77
Home » Administration » Structure » Menus

Menu link title *

QO Backtosite = Manage W Shortcuts _§ admin

9\ Configuration

ollow us on RSS

|<:: Adding new menu link for RSS feed

€ Text to De Used for this lINk in the menu.

Link *

http://feeds feedburner.com/DrupaltTestWebsite

|<jj Supporting a website feed URL to the page

¥ Enabled
A flag for whether the link should be enabled in menus or hidden

Description

Start typing the TITIE Of a PIECE O CONTENt 10 SEIECt It. YoU Can also enter an internal path such as

com. Enter <front> to link to the front page

node/add or an external URL such as http://example.

Shown when hovering over the menu link

Show as expanded

Parent link
<Main navigation> v

Weight

2

Link weight among links in the same menu at the same depth. In the menu, the

If selected and this menu link has children, the menu will always appear expanded.

The maximum depth for a link and all its children is fixed. Some menu links may not be available as parents if selecting them would exceed this limit

nks with high weight will sink and links with a low weight will be positioned nearer the top.

27. Posting Comments support

Administer

comments and comment settings.

ANONYMOUS  AUTHENTICATED
USER USER
¢
Default comments permissions i
2 ¢

ADMINISTRATOR
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28. Page Caching

B content st e 44 Appearance  [lge Extend ™ Configuratio 3y people  JgReports @ Help

History » Rec 1 use ad
Internal Dynamic Page Cache » Caches pages for any user, handling dynamic conter
Internal Page Cache vC

Page caching module
installed and activated
by default

@ He
Menu Ul » Allow Ninistrat 10 cust ze the site navigat

Node » Allows content to be submitted to the site ar b Hanes
Path > A

Quick Edit » In-place content edit

29. Dynamic Page Caching

@ Backtosite == Manage 1y Shortcuts § admin

B content  gh struct 4 Appe e Extend 9, cConfig v Jirepors @
Custom Menu Links > Allows administrators to create cistom me
Database Logging » Logs and records system events to the database
Field » Field APt to add fields to entities like nodes and use
Field Ul o USer Inuartace for the Fiaid AP
Filter » Filters ent in preparat
Forum » Provic us
Help » Manages t
History b Recor "
Internal Dynamic Page Cache ¥ Cache s fi y user, handling dynar ntent
s Dynamic page cache module
installed and activated by default
@ Help

30. Tracking Statistics

b “ s e Exte X\ i Al e

Google Analytics

s afree

v GENERAL SETTINGS

Tracking |D supported

by Google anaiytics

Add tracking to specific pages

Roles

Links and downloads
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Audience Overview Apr 1,2017-Apr 15, 2017

Email Export v  AddtoDashboard  Shortcut

O All Users

Hourly Day | Week  Month

Monday, April 10, 2017

M New Visitor B Returning Visitor
Sessions Users Pageviews Pages / Session Avg. Session Duration

33 20 61 1.85 00:01:46
e N e | et BN | M A G| Do el | M

31. Maintenance Mode

Maintenance mode ¢

stration » Con

Use maintenance mode

making major updates, particularly if the upd
theme, modifying content types, and making backups.

es could disrupt visitors or the update process. Examples include upgrading, importing or exporting content, modifying a

—1 Activating maintenance mode

Only user. the site in mainten.

ortly. Thank

Offline mode message

Save configuration
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