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1. Introduction
This report will investigate the use design patterns used in the development of web applications.
Examples will be provided of some of the design patterns available. An PHP web application will be
created using object orientated techniques and patterns. This application will feature a functioning
login system which will be created using the observer design pattern. A logging system will be created
to highlight any failed login attempts by users. Navigation and items will be filtered and displayed
through a database using PHPMyAdmin.

2. Object Orientated Patterns

Design patterns allow developers to choose design alternatives that will make the system more
reusable and avoid alternatives that sacrifice reusability. The key to an effective application is the
reusability of the code and improving the speed of the development of the application. Design
patterns can be used to solve most of the day-to-day problems’ programmers may deal with. Patterns
are proven solutions that have been thoroughly reviewed and tested throughout the years. [1]

Design patterns can be sorted into three different groups -

e Structural Design Patterns — These patterns are mainly concerned with how classes and
objects are composed to form larger structures. Instead of creating interfaces or
implementations; structural object patterns define ways to compose each object to realise
new functionality. This allows the composition to be changed during run-time; which adds
more flexibility as this is impossible to perform using a static class composition. Structural
classes mainly operate using inheritance to compose interfaces and implantations. Examples
of structural patterns include Bridge, Decorator and Facade.

¢ Behavioural Design Patterns - Behavioural patterns are mostly concerned with the algorithms
and assignment of responsibilities between each object. This pattern also will try to describe
and manage the communication between objects and classes. The goal of this pattern is to
increase flexibility of an application and allow efficient communication between objects and
classes. It also provides a way characterize complex control flow; which can be proven to
follow during run-time. Examples of behavioural patterns include Observer, Strategy and
Iterator.

e Creational Design Patterns — This pattern tries to abstract the instantiation process; in order
to provide an application with more independence of how objects are created and
represented. Creational patterns allow a system to evolve to depend on object composition
rather than inheritance. The main goal of this pattern is to encapsulate all knowledge about
the classes the system uses and try to hide how instances are created. The system will only
get knowledge from the abstract class. Examples of creational patterns include Singleton,
Factory and Builder.

2.2. Dependency Injection

Dependency injection is a programming technique that will make a class independent from its
dependencies. It allows for the development of loosely coupled code. Loosely coupled code allows
applications to be developed more efficiently and provide more effective maintainability. Loosely
coupled code is isolated which allows for additional changes of code without making changes to the
application as a whole. As code will be isolated; it will make testing the application an easier task. For
example, fake dependencies can be created to enable effective testing. Late binding is available for\
loosely coupled code; this means that components can be swapped during run-time instead of compile
time. [2]
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2.3.  Singleton Design

The Singleton design pattern will restrict the instantiation of a class to ensure that only one instance
of a class will be created because of this, the pattern is considered to be the simplest to use. Due to
the simplicity; it is generally over used and could encourage lazy programming as Singleton may start
to impose limitations during the design of an application. This pattern may be found in most
programming languages such as Java and .NET. This will be useful if there is only one object used to
coordinate the actions of the system. A global access point will create to allow access from aspects of
the application. It shall make a resource within the application readily available throughout the
application. This pattern is generally used to help test centralized management of internal and
external resources.

There many various ways to implement Singleton patterns.
* The single private constructor method is the most commanly used implementation method.
The constructor prevents other classes from instantiating it and also prevents sub classing.
3]

e Astatic variable can be created to hold a reference to the created instance.

Many developers appear to be critical of the singleton pattern and critical of any developer using this
pattern. Developers believe it is currently over used and encourage the use of other more effective
patterns. It Is believed that Singleton may begin to interfere with the unit testing of an application.
Singleton creates tightly coupled objects and methods which may begin to cause problems when
testing begins. Writing testable code may prove difficult to make. Singleton patterns may start to
create some hidden dependencies. As the code will be available throughout the application, it may
become difficult to keep track of the areas of code that are using the reference. [4]

2.3.1. Example of Singleton design pattern
This example of the singleton design pattern tries to establish the database connection and will
restrict the number of instances to one.

<?php

tance = null;
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2.4. Factory Design
The Factory design pattern is a creational design pattern that will define an interface or a super class
that is used for creating an object. It lets subclasses decide which class to instantiate [5]. A Factory
can be considered an object that creates objects with the use of a constructor. Constructor will rely
heavily on class inheritance. When an object is created it will exist somewhere in a list of inherited
classes. A factory method will avoid creating additional classes and will create assign properties to
the base class. The factory pattern can make code less coupled and more robust. The factory
method may be used to save system resources hy reusing existing objects instead of creating new
ones.

2.4.1. Example of Factory design pattern
In this example, a factory is used to create an automobile object. The factory pattern will make it
easier to make changes to the application in the later stages of development and in order to make
these changes; the factory object is the only aspect that needs to be changed.

class Amtomobile
{

private SwvehicleMake;

private SvehicleModel;

public function _ construet (Smake, Smodel)
{

public function getMakeAndModel ()
{

return $this—>vehicleMake . ' ' . Sthis->vehicleModel;

class AmtomobileFactory
{
public static function create(Smake, Smodel)
{
return new Automobile ($make, Smodel);
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2.5. Strategy Design

The strategy design pattern defines a set of algorithms that could be used interchangeably and can be
changed during the runtime. Strategy design is a behavioural design pattern_which enables the
selection of different algorithms. Multiple objects are created to represent different stkategies. These
objects perform similar operations and tasks which form the same interface strategy. This strategy
could be used in application which allows an option te sadeiﬁerent formats, offer file
compression and has some form of sorting feature within the application. This strategy pattern can be
used when there are several implementations for one feature within an application. [6] Strategy
patterns are very extendable and allowTor toosely coupled algorithms. However, on larger application,
the strategy pattern may become a detriment as there could large number of objects which may begin
to confuse the development process.\

2.6. Observer Design
The Observer design pattern is a behaviour pattern which is responsible for managing relationships
between objects. This pattern will define a one-to-many dependency between objects. This allows all
objects to be automatically notified and updated when changes are made. There are two types of key
objects in this pattern; the subject and the observer. The subject could have any number of observers
and the observers will be notified when the subject changes states at any time. This design pattern is
useful for messaging services or subscription services. [7]

The observer pattern offers support for loose coupling between objects that interact with each other.
This allows for more flexibility for changing requirements and enables the reusability of subject and
object classes. Another benefit for the observer class is that it allows the exchange of data between
objects without making changes in the observer and subject classes [8]. The ‘Open Closed’ principle is
used; this states that a class should remain open for extensions without changing the class itself.
Model View Controllers patterns can use the observer design to decouple the model from the view.
The view represents the observer and the model is the subject.

2.7. lterator Design
The iterator design pattern is a behavioural design pattern used in Java and .Net environments. The
iterator pattern provides access to the elements of an aggregate object without exposing the
underlying representation. This pattern is responsible for accessing and passing through objects of a
collection and put it into an iterator object that will define a standard traversal protocol. A collection
is a group of objects that can share the same type. For example, an array can be a collection. Each
collection must be provided an iterator to allow it to iterate through objects;\vhile trying not to
expose its implementation method. The iterator pattern helps provide a uniform interface used to
traverse through different collections.

2.8. Composite Design

The Composite design pattern is used when a group of objects need to be treated the same way as a
single instance of the same type of the object. Objects within the composite pattern are represented
in a tree structure and are treated as individual objects. A class is created to group these objects to
allow a simpler way to modify the group of objects. There are four elements that make up the
composite pattern. Components declare the interface for objects in the composition and is used to
manage and access its child components. The Leaf represents the leaf objects involved in the
composition however, a leaf cannot have any children objects. A Composite defines the behaviour for
the components that have children objects and implements operations for children objects in the
component interface. The client can manipulate objects through the component interface‘\
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GRADEMARK REPORT

FINAL GRADE

50/100

GENERAL COMMENTS

Instructor

Knowledge & Understanding (50) 28
Quality (20) 10

Login Observer (10) 5

Database Handling (15) 7

Software Testing (5) 0

You have described a number of design patterns,
but you could have spent more time analysing just
two of them in more detail. The discussion of the
strategy pattern raised more questions than it
answered. | think you have an understanding of the
patterns.

Login code provided.

A new user is added to database.
Articles are displayed if user logs in.
Search by title or content.

No delete or edit.

Observer pattern not implemented and no database
abstraction provided.

No evidence of testing.

| have capped the implementation which was a late



but the report was submitted on time.
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PAGE 4

Comment 1

You needed to expand upon this.

What does this actually mean?

PAGE 5

PAGE 6
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Comment 2

What does this mean?

Comment 3

How would it be used?

Comment 4

How?

Comment 5

Why?

Comment 6

You need to explain what an iterator is or does

Comment 7

This really needs to be explained more clearly. Perhaps an example could have been provided.
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