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Course Purpose

The aim of this course is to provide students with critical understanding
on how to productively engineer Web Applications. The course
addresses the concepts, methods, technologies and tools for
developing advanced Web applications. Topics covered include
evolution of the Internet and the Web, Web technologies and the basic
models and architectures in a Web environment. It kicks-off with a
theoretical examination of web engineering and its phases. It proceeds
to introduce client-side technologies (HTML5, CSS, JavaScript, jQuery,
BootStrap.js) and server-side technologies (PHP, JSP, Java JAX-RS)
that support the development of static web sites, dynamic web
applications and rich internet applications. It concludes with an overview
of cutting-edge concepts, technologies and frameworks (MEAN stack —
MongoDB, Express.js, Angular.js, Node.js) that support full stack web
development. The course has a theoretical underpinning, but the focus
is on practical examples that reveal how to engineer Web applications
using the introduced implementation methods, techniques and tools.

Learning
Outcomes

Upon successful completion of the course students will be able to:

e Describe and explain the concepts, principles and software
processes that are used for engineering web applications.

¢ Outline the stages of the web evolution and describe the conceptual
and technological differences of Web 1.0, Web 2.0 and Web 3.0.

¢ Gain theoretical knowledge and analytical skills to develop dynamic
web sites and advanced internet applications.

e Utilise different Web technologies and programming languages in
theory and through practical exercises.

e Apply these concepts, processes and technologies (HTML, CSS,
JavaScript, jQuery, BootStrap, PHP, JSP, JAX-RS) to develop Rich
Internet Applications.

e Understand the differences and benefits of Full Stack Web
Development in comparison to the above web concepts, processes
and technologies.

¢ Outline and explain the purpose and functionality of the MEAN stack
— MongoDB, Express.js, Angular.js and Node.js — frameworks.

Prerequisites

None. Corequisites None.

*One hour out of the three is normally devoted to laboratory-based programming exercises.




Course Content

1. Introduction to Web Engineering and Web 1.0 Technologies (2
Weeks)

- Engineering Web Applications. Web Application Features.
Processes and Models. Concepts, principles and methods
of Web engineering. Web Evolution Challenges and Drivers.
Static Web Sites: Enabling Content (HTML5) and Design
(CSS). Dynamic Web Applications: Client-Side Scripting
(JavaScript, jQuery). Building Web Applications with
HTML5, CSS, JavaScript and jQuery.

2. Developing Rich Internet Applications: Dynamic Languages (3
Weeks)

- Basic overview of 3-Tier Architecture and Technologies:
Server-Side Scripting (PHP) and the Model View Controller
Pattern (MVC). Developing RIAs with PHP, MVC and
MySQL. Basic Overview of 4-Tier Architecture and
Technologies: Java Servlets, Java Server Pages (JSP) and
Active Server Pages (ASP). Enterprise Application
Architectures. Introduction to PHP/MVC Frameworks (e.g.,
Laravel, CakePHP).

3. Web 2.0 and Web 3.0: Web Services, Cloud Computing and the
Internet of Things (5 Weeks)

- The XML Meta-Language. AJAX (Asynchronous JavaScript
and XML). JavaScript and AJAX. Web Services. The WS*-
Stack Web Services Model. The REST Architectural Pattern.
Developing Rich Internet Applications with AJAX and
RESTful Services. Introduction to Cloud Computing.
Benefits of Cloud Computing. Installing OpenStack Cloud on
a Linux Server. Deploying a Virtual Machine with XAMPP on
OpensStack Cloud. Developing and Deploying Rich Internet
Applications on the OpenStack Cloud. Web 3.0: The
Semantic Web and the Internet of Things.

4. Introduction to Full Web Stack Development (3 Weeks)

- Web Frameworks. Evolution of Web Technologies.
Introduction to Front-End Web Ul  Frameworks
(Bootstrap.js). Introduction to Client-Side JavaScript
Frameworks (Angular.js). Introduction to NoSQL Databases
(MariaDB).  Introduction to  Back-End  JavaScript
Frameworks (Node.js, Express.js). Developing a Web
Application using the MEAN (MongoDB, Express,
AngularJS, and Node.js) stack.

Teaching
Methodology

The methodology followed in this course is structured around lectures
and laboratory exercises, so that students gain theoretical knowledge
as well as practical skills. The taught part of course is delivered to the
students with the help of computer presentations. Presentations are
available through the e-learning system for students to use in
combination with the textbooks. Furthermore, theoretical principles are
explained by means of specific examples and solution of specific

*One hour out of the three is normally devoted to laboratory-based programming exercises.




problems using practical examples. The code for these programming
examples is also made available in the e-learning system.

Lectures are supplemented with supervised computer laboratories,
which include demonstrations of taught concepts and experimentation
with related technologies to solve specific problems via exercises.
Hence, during laboratory sessions, students apply their gained
knowledge and identify the principles taught in the lecture sessions by
means of working on different tasks and solving domain-specific
problems. The course includes a midterm test that involves both
theoretical and critical thinking questions, as well as practical
programming exercises. The midterm test is undertaken using the e-
learning system. Also, a course project is assigned to the students since
this is a practical-oriented web programming course. Finally, the course
assessment is completed by means of a three-hours final exam at the
end of the semester.
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Midterm Test: 20%
Assessment ° .
e Course Project: 30%
e Final Exam: 50%
Language English.
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