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Introduction

The following report investigates design patterns used in advanced web development with
PHP. It also documents the production of a web application using design patterns and object

orientated programming techniques.

The report firstly looks at two design patterns: The Adapter pattern and the Template pattern
and provides an explanation of each, with demonstrations of testing. Code for each patternis

supplied in the accompanying zip file.

Secondly, the report documents the production of a web application produced for fans of
Swansea City Football Club using PHP OOP techniques and attempt at implementing design
patterns. Each feature and pattern are discussed and a zip file containing all code accompanies
this report along with a full code listing in the appendix which follows an evaluation, reference

list and bibliography.




Design Patterns

The following section will look at what design patterns in programming/web development
are, followed by a brief history of design patterns, why programmers use them, their use in

real world scenarios and examples.

2.1 Design Patterns

Developers, in any profession will face problems which have been encountered by their peers

before them. Alexander [1] states:

"Each pattern describes a problem which occurs over and over again in our environment,
and then describes the core of the solution to that problem, in such a way that you can

use this solution a million times over, without ever doing it the same way twice"

Alexander’s statement refers to his architectural work for use of patterns when designing
buildings and towns, however, this has become a statement adopted by developers when
describing object-orientated programming pattern solutions, however, instead of conveying
solutions with use of roofs or windows, developers convey solutions with objects and

interfaces [2].

Meaning that design patterns are distillations of common problems encountered throughout
the developing community: useful as they provide definitions of tested solutions and describe
likely outcomes. They are the tried and tested best practice solution to a problem, found

through results of good analysis the problem [3]. Or “solutions to a problem in a context” [2].

For this assignment, the developer will encounter the following problems: how can we
separate data from an application? How can allow different users different access rights to a
web application? How do we write logs of searches made or attempted log-ins to a web app
to a database? Each of these problems has been previously encountered by developers, who,
over time have provided solutions to these problems, each solution evolving and becoming
more sophisticated as it is shared, eventually becoming a set of techniques which can be re-

used in projects, allowing experience to pass through the developing community [3].




The identifying of an documentation of design patterns dates back to the 1980s [4], however,
Bishop [5] states that design patterns were first introduced to the mainstream by the ‘Gang
of Four’ (GOF) also known as: Erich Gamma, Richard Helm, Ralph Johnson and John Vlissdes
in their 1993 book ‘Design Patterns: Elements of Reusable Object-Orientated Code’ [2]. The
GOF specify and discuss 23 design patterns, of which, lay the foundations for design patterns
as a concept, one which is considered to be an essential core of patterns to this day [5], [6].
Many more design patterns have been created and catalogued since the GOFs publication in

1995, however, the 23 are still the best known and popular [7].

In their historical work, the GOF [2] state that, in general, a design pattern has four essential

elements:

e Pattern Name — A label which given to patterns to describe a design problem, its
solutions and consequences.

s A Problem — The problem describes to the programmer when to use the pattern,
explain the problem and its context.

e A Solution — Describing elements which form the design, their relationships,
responsibilities and collaborations.

e The Consequences — The trade-offs and results of applying a pattern to a particular

problem.

However, they argue that a developer’s point of view can affect their interpretation of what
is or isn’t a pattern, meaning that, one person’s design pattern is another’s simple starting
point. In addition to the four essential elements, the GOF also use a specific format to
structure their patterns (table 1) which is based on the work by Peter Coad [8]. The GOF
template is used to describe patterns using a consistent format by dividing the patterns into
sections, thus making the patterns structure and information uniform making them easier to
learn, compare and use [2]. It is worth noting that there are many design pattern formats and
structures, including the Alexandrian Form [9]and the Portland Form [8], however, the GOF is

by far the most influential [3].
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2.2 Reasons for Using Design Patterns

Section 2.1 has discovered that design patterns define problems and describe solutions to
these problems, which in turn, help developers solve common problems. However, there are

many benefits to using design patterns.

Firstly, patterns help recognition of problems. Realising that there is a problem is often the
first step towards finding as solution, secondly, once a problem is realised, design patterns
provide solutions to problems using proven solutions, which can be copied easily with only

minor changes required for implementation into a project [3], [7].

Design patterns also provide a vocabulary for describing how developers may approach
problems; useful for communication between colleagues in meetings. By providing a
commonly recognisable language to communicate in, developers mobility and value of
knowledge is increased [3], [5]. For example, if two developers (a & b), were planning the
architectural design of a database logging system for a web project, developer A may suggest
using the factory pattern, developer B disagrees and suggests the observer pattern. Developer
B is correct; however, each developer knew exactly what the other was describing, therefore

enhancing their interaction experience and speeding up the development process.

Zandstra [3] also adds that application of patterns is also useful because using one often leads
to the use of another, adding that they demonstrate good use of object-orientated design.
Additionally, design patterns are what forms the basis for PHP frameworks such Laravel [10],
Symfony [11]or Codelgnighter [12] along with other language frameworks, like CH#’s Entity
Framework. Maloriello [7] continues to add that design patterns allow for cohesive modules

with limited coupling which in turn makes systems easier to maintain and understand.

However, Zandstra [3] states that design patterns have attracted some criticism through their
overuse, particularly by inexperienced programmers, however, this is usually down to their
use in situations or contexts where they are not required, meaning that patterns should be
selected carefully for each problem as the details of implementation will vary greatly in

respect to the context of the problem.




2.3 Examples of Patterns in Web Development

The following section of the report will look closely at two popular design patterns used in
web applications: the adapter pattern and the factory pattern. These have been chosen down
to popularity and common use in PHP applications. The ensuing sections will describe these
patterns in detail, explain where they are commonly used whilst documenting their benefits
and drawbacks. Screenshots of example code are included in this section of the report with a

full code listing in the appendix and working code examples in an accompanying zip file.

2.3.1. Adapter Pattern

In Programming change is certain. Web applications or software are subject required to
changes due to new requirements months after initial implementation. The application
developed may have been designed for a particular client, data set or may just be dependent

on an external APl which is subject to change [13], [14].

When the problem of change arises, there are two solutions: either re-write all the code to
accommodate the change or utilise the adapter pattern. The adapter pattern, also known as
the wrapper pattern falls under the category of structural patterns [2], [5], [14], and can be
used in two ways: with classes, using inheritance, or with objects using composition [15]. In
programming, composition is preferred over inheritance [2], [16] due to its looser coupling

and adherence to the single responsibility principle [17].

The intent of the adapter pattern is to translate an interface of one class into a compatible
interface the client expects, allowing classes to work together that otherwise could not due
to incompatibilities in interfaces by presenting the wrapped interface to clients whilst using
the original interface [2], [6], [18]. The most common real-world visualisation of the adapter
pattern is electrical adapters, to charge a mobile phone, for example (fig. 1). Most electrical
sockets do not accept USB connections therefore an adapter is required to accept a USB
charging cable to convert into a standard wall socket where: the USB cable is the client
wanting to receive a service from the adaptee (socket), to achieve this a wrapper or common
interface (adapter) is used to change the interface of the socket to one the USB expects.

The main point being that both USB cable and the socket remain unchanged.




—a =

USB connector  USB-socket adapter

D
D

Phone Charger Adapter Standard wall socket

Figure 1 - Common Real-World Example of Adapters [15]

2.3.1.1 Adapter Pattern Example

The adapter pattern is one of the most commonly used patterns in web applications [19], due
to the ever changing requirements of web applications. The following example demonstrates
how the adapter pattern can be used to adapt web applications to accept more than one
payment method without having to modify code throughout the source code. This example
has been modified from Zala [14], who states that the use of this pattern was vital when PayPal
changed their APl method name to ‘sendPayment’ from ‘payAmount’, by utilising the adapter
pattern just one wrapper interface needs to be created to avoid modifying each class the

method is used.

The screenshot below shows the original PayWithPayPal class which uses a method called

‘SendPayment’, accepting a value from a simple form through variable Samount.

SendPayment (

= PayPal()
>SendPayment (




Payment Page

10 Pay

Payment Amount of £10 Sent via PayPal

However, if the APl method name changed this would no longer work, requiring all references
to this method to change throughout the application. The solution is the adapter pattern.
Firstly, an interface is created containing a method named after the original in the
PayWithPayPal class which will serve as the new payment function wrapper for the PayPal

adapter, and any future payment methods.

IPaymentAdapter

SendPayment (

A new PayWIthPayPalNew class is created with the new APl PayAmount method, along with
a PayPalAdapter class implementing IPaymentAdapter interface and its method
SendPayment. A new PayWithPayPalNew object is the passed into the constructor. Now the

same method names are used for both PayWithPayPal and PayPalAdapter.

PayWithPayPalNew

PayAmount (




PayPalAdapter IPaymentAdapter

construct (PayWithPayPalNew

SendPayment (

->PayAmount (

= PayPalAdapter( PayWithPayPalNew
->SendPayment ( )

A new instance of the PayPalAdapter class is then initialised and the function PayAmount
called from the PayPalAdapter class with the amount to be sent passed in from the form. In
the index file, the PayPalAdapter class is then included upon submission of the form, instead
of the PayWithPayPal class meaning that limited changes of code throughout the codebase

are required.




Payment Page

£0.00 Pay

Payment Amount of £1 Sent via PayPal

The method SendPayment present throughout the codebase can now be used, via the
IPaymentAdapter interface to implement further payment type changes if required. Visa
payments, for example. To allow this, a new PayWithVisa class needs to be created along with
a VisaAdapter class following the same procedure as before. This time, the method is called

PayVisa.

PayWithVisa

PayVisa(

With the VisaAdapter class following the same pattern as the PayWithPayPalNew cl

10




aAdapter entAdapter

—construct(PayWithvisa

SendPayment (

S ENEE]

PayWithVis:

The index page can then be updated accordingly to allow users to select which payment they
would like. Based on their selection a different adapter class is called whilst still utilising the

original SendPayment method used when creating the application.

<input ty
<label cl

11




This can then be extended as required to accept new payment types as and when required by
simply creating two new classes for each payment type. This pattern can be used with a variety

of services.

Payment Page

PayPal © Visa

9 Pay

Payment Amount of £9 sent via Visa

The full code accompanying this report extends this example further.

12




2.3.2 The Template Method Pattern

The template pattern is part of the behavioural group of patterns [20], which use composition
over inheritance. Other behavioural patterns also include: The Interpreter, Mediator, Chain of
Responsibility, Observer, Strategy, Command, State, Visitor, and [lterator. These patterns
describe the communication between objects and classes as well as the patterns. Their

concern is with the algorithms and assignment of an ohject’s responsibilities [2].

The template pattern, or template method pattern as it is also known, is a common pattern
used throughout web applications, and is simple to implement through use of an abstract
class and a concrete class. Many use the analogy of the ‘Hollywood Principle’ to describe its
intent: “don’t call use, we’ll call you” as, by using abstraction it is called by a template parent
classes whilst letting the subclasses finish or redefine the algorithms behaviour, without

changing its structure [2], [20].

In practice, the motivations for using the template pattern are to avoid code repetition by
grouping together common behaviour into a common class, or as Opdyke and Johnson [21]
state “refactoring to generalize” by separating identified differences into new operations.
Bishop [5] adds that the template pattern is useful with the strategy pattern and any system

where deference of basic operations to other classes will be beneficial.

2.3.2.1 Template Pattern Example

A real-world example would be that of posting to different social networks, like Facebook or
Twitter, where both platforms would require users to log in with their username and
password and post a message. This would require the use of two classes, each containing very
similar attributes and methods. The screenshot below demonstrates a class which could be
used for posting status updates, however, the methods contained in this class could be easily

used in other classes to post updates on twitter or other social network

13




Facebook

__construct(

SendMessage(

PostMessage(

This is where the template pattern is useful: there are methods which would be present in
both the Facebook class and the Twitter class, therefore itis possible to use an abstract parent
class which defines the algorithms skeleton whilst delegating some steps of implementation
to the subclasses (Facebook/Twitter) without changing the initial structure of the algorithm

which posts a message to each social network.

First, a parent template abstract class must be created to house all the boilerplate code which

will be used by the subclasses.

14




The abstract class SocialNetwork contains the Post function, which will be used by all social
networks, however, it also contains all the template methods: Login, SendMessage and
LogOut which are declared abstract for the subclasses to override them with their individual

implementations, such as their different API calls.

Then, the subclasses Facebook and Twitter can just contain their individual Log/n and
SendMessage methods whilst extending the SocialMedia class containing the commonly
shared methods. As the functions Login and SendMessage are declared abstract in the
SocialMedia class both the Facebook and Twitter classes’ Log/n and SendMessage methods

can override them with their own implementation.

15




A form is then created to allow input from the user and stored in variables using the S_POST
super-global. A new Facebook or Twitter object is then created, passing in the username and
password from the form, allowing log-in. This is stored in the variable SfacebookPost or
StwitterPost. An object operator is then used to access the Post method in the SocialMedia

class which posts the message entered into the text area.

16




facebook

;fbuge; siaans

Enter a post...

™

Facebook: ‘fbuser' has logged in successfully.

Facebook: 'fbuser’ has posted This is a successful test of the Template Method pattern.

kwitter

twuser asssss

Tweet...

Post

Twitter: “twuser’ has logged in successfully.

twuser' has Tweeted: ‘This is a successful test of the Template Pattern using the Twitter class.

17




Full code for the following example will be included in the final report showing the two
separate classes and how they override the abstract class. The example shown is modified
from an example found at Refactoring.Guru [22]. For the purpose of the example the
username and password have been hardcoded using HTML. Upon completion of this example,
further code recognition was discovered; refactoring of the HTML pages to allow a single page

to post to either Facebook or Twitter is possible via a radio button or like, to avoid repetition.

19




Web Application

3.1 Description of Web Application

The web application produced is designed for Swansea City football fans to read about news
at the club. The website also allows fans to sign up for an account to view extra features, such
as, viewing each team member through a search engine and past and upcoming fixtures
through a pageable interface. The application also allows administrators to log-in and perform

CRUD queries, via SQL on PHP MyAdmin database for all tables.

The HTML, CSS and some queries have been re-used as a template from a 2017 assignment
produced by Davies [23] for a previous PHP web development assignment. Although the
applications genre, design and some of the database structure remain the same, the content,
images, programming techniques and file structure are vastly different as well as the addition
of new database columns and a table. The web application submitted has been re-developed,
with an attempt at an object-orientated approach with the use of design patterns whilst also
using Git version control, as opposed to unorganised procedural programming. The original

application can be supplied for comparison, should any plagiarism issues arise.

3.2. Git Version Control

Git version control is a system repository which documents changes made to files or sets of
files over time so that different versions can be recalled at any point in time. Git repositories

are generally used for development project, however, it can be used for any type of file [24].

Git aids in development of applications as it allows developers to attempt new features which
may involve modifying vast amount of code throughout a project without the fear of
forgetting what has be modified. If an error is made, or code does not work, the project can
revert back to the previous working version, allowing developers free reign to try out different

techniques and features.

Git was used for this project and a Git GUI was used in the form of GitKraken [25]. A version

history can be views through any Git GUI or CLI (command line interface).

19




comenit: 05313c

Repository Pattern on Create Function

repo_pattern_test L

Delete_Urmante_ R 0

3.3 Features of Web Application

The following section of the report outlines some of the features the web application offers.

3.3.1 Restricted Views

The web application offers a limited view to users who are not members or admins. Upon
first visit to the website the users view is restricted, showing only the following links in the

header:

¢ 2 2
Stadiom SignUp Logln

If a user is registered as a regular member, they are authorized to access the hidden features

of the application. The header displays these options upon signing in:

Hello, jpsurfboards@btconnect.com

¢

Stadium  Log Dut

Home News Match Team

Features ‘Match’ linking to a pageable fixture display and feature ‘Team’ linking to a search
engine of Swansea City Players is now available. This is achieved through the session variable

which is set to the users email upon password verificatio

20




The session variable is then used in a function in the user class, which checks if a user is logged

in. It is then called in the header include file and used as a condition to display varying HTML.

The same session variable is used to display the current user logged in. The same technique

is used to display different views to the administrators and display the administrators name:

Hello, Gareth

& (=

Stadium  Log Out

Home News Match Team

It is understood from the assignment brief that the display of different views to users with
different authorisation levels can be achieved using design patterns, namely the decorator,
composite or strategy patterns, however, due to time constraints on this project the research
required to implement this design pattern could not be carried out. These patterns will require

further research for future projects.

21




3.3.2 Member Registration & Login

To allow members to login to the application, registration is first required. This is achieved,

again through the user class.

A web form is used to allow users to enter their data, the fields are then checked through a
series of validation methods. Upon verification, the posted using the $_POST variable. A
try/catch block is then used firstly, to call the function RegisteredCheck() which queries the
database for existing records which match the entered email address, if no records exisit, the
function Register() is called with the post data passed in to the PDO insert query which also
binds the parameter to prevent SQL injection. The function contains the added security
measure of hashed passwords using a built in PHP function. If the query is unsuccessful, an
error message is displayed through the PDO getMessage() error function. The user is then

redirected to login.

22




The user class in this application contains many functions relating to the user, however, this
could be in violation of the single responsibility principle. It is understood that splitting this
class into further classes would be beneficial, such as, separating the log-in and registering
functions into a separate interface which each separate user (member, admin) could

implement.

3.3.3 Player Searches

Members can search players using keywords and filters.

4]

SEARCH SWANSEA CITY PLAYERS USING THE SEARCH BOX BELOW...

SEARCH BY...

# Sumame - First Name © Player Pasition © Player Number

A function Search() is given in the LogSearch class and called to query the database with the

users required parameters.

The results from this query are then returned in an array of results using the PHP statement

fecthAll() and indexed by column name using by using the FETCH_ASSOC parameter. A foreach
loop is then used to iterate through the array results with echo used to display the relevant

fields

23




3.3.4 Pageable Fixtures

Fixtures and results are displayed using a paging script provided by Thomas [26] for the 2017

assignment.

FIXTURES & RESULTS

SWANSEA SWANS

& L
SEa 1Tt

13-12-20117

15:00 PM

0-4

SWANSEA EVERTON

%II%VS@

e L
SEa crTt

18-12-20117

20:00 PM

3-1

SWANSEA C. PALACE

e

o
.
, #
¥iga ot

23-12-2017

15:00 PM

1-1

©

& o

The implantation of this requires two functions; GetFixtures() to return an array of results

through PHP’s rowCount() function which returns rows which are affected by the SQL

statement executed by the PDO object.

24




The returned array is then conditionally compared to more than 0 results. If the results are
more than 0, the PageFixtures() method is called which performs another SQL query but

with limiting parameters .

- >prepare

The results from this query are then echoed out to display data from the fixtures table.

25




3.4 Design Patterns Used

The following section of the report discusses the design patterns used and attempted in the

application.

3.4.1 Observer Design Pattern

The GOF [2] state the Observer design pattern “defines and maintains a dependency between
objects” meaning that when one object changes its state the other objects are notified [5]. In
web application terms, this could be to notify a webmaster about failed log-in attempts or
new registered users, or to write logs to a database. In the web application submitted, the
observer pattern observes two objects for change of state: the register object and the search

object.

The register object is observed for new users signing up to the application. To do this an

interface /Observer is created with two methods NewUserReg() and SearchLog() the latter

used for the second observer.

A second interface, INewUserObserver is then created to attach, detach and notify. The user
class then implements the INewUserObserver class and its functions. The LogNotifier object is

then attached is attached to the user class in the conninfo configuration file.

The Attach() function in the user class then stores an array of observed state changes. The
Notify() function then iterates the results and notifies the observers with the new user

information, in this case NewUserReg() found in the IObserver interface.

26




A class LogNotifier() is then created to implement the /Observer interface and perform the

operations.

3.4.1.1 Testing New User Observer

In this example, an email should be sent to the webmaster notifying a new registration,
however, due to development on a local server, connecting to an STMP mail server requires

lengthy configuration. To demonstrate this functionality, the data observed is echoed inste

27




SUBMIT

YOU HAVE BEEN SUCCESSFULLY REGISTERED!

The second ohserver implemented observes member searches, logging their username, the
keyword searched, the filter applied and the date and time to a database table. For this, a new
observer interface is created called ISearchObserver which is implemented by the LogSearch

class which handles all the search related functions.

Again, the log notifier object is attached to the LogSearch class, storing each new search in

an array which is then iterated by the Notify() function, calling the SearchLog() function

which inserts a record of the member search into the database.
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3.4.1.2 Testing Search Log Observer

| SEARCH BY...
SRR Sumame © First Name = Player Position - Player Number
LUKASZ FABIANSKI KRISTOFFER NORDFELDT ERWIN MULDER
Yisg. :
omn Sl ' oma
jnerou] || jerout
ZIpe \eTol\
POSITION: GOALKEEPER POSITION: GOALKEEPER POSITION: GOALKEEPER
NUMBER: 1 NUMBER: 13 NUMBER: 25
AGE:33 AGE: 29 AGE: 29

& Edit 3cCopy @ Delete 10

jpsurfboards@btconnect. com Goalkeeper
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3.4.2 Repository Pattern

The repository pattern’s use has been attempted in this application, however, two examples
of its implementation are provided as it was first misunderstood. Although examples are

provided, further understanding of this pattern is required, as it is not completely understood.

The repository pattern provides an abstraction layer to allow an application to function using
simple abstraction from an interface resembling a collection. CRUD queries are then
performed using simple methods in the interface, removing the need to handle database
concerns, aiding to achieve loose coupling and keeping objects ignorant of one another [27].
A repository is used to allow and application to populate memory with domain entities from
the database, once in memory, these entities can be changed and persisted back to the

database through transactions [28] (SQL queries in this application).

Microsoft [29] state that the repositary pattern should be used to achieve one or more of the

following objectives:

1. To maximise the amount of code which can be automatically tested and to isolate the
data layer.

2. To access a data source from as many locations and to apply a centrally managed,
consistent access, rules and logic.

3. Toimplement and centralise a caching strategy for the data source.

4. To improve codes maintainability and readability by separating business logic from
data or service access logic.

5. To use business entities which are strongly typed to identify problems at compile time
over run time.

6. To associate a behaviour with the related data, e.g. calculate fields or enforce
relationships or business rules between elements of data within an entity.

7. To supply a domain model to simplify complex business logic.

It is understood that the uses of the repository pattern in the presented application match
with points 4 and 7. Point four referring to the separation and organisation of code throughout
the application, into different folders, classes and models. Point 7 referring to the use of

models to represent the entities in the database to simplify the business logic.
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The first example of the repository pattern implemented consisted of a model for each of the
entities in the database. Classes were then created which contained all the transaction logic
for these models. It is worth noting that naming of the classes and models has been confused,
in the submitted web application: Admins model should be Admin and vice versa. This applies

to all the classes and models represented in the project.

Admins.php

ClubPersonnel.php
Clubs.php
Fixtures.php
Members.php

SearchLogs.php

Interfaces were then created for the corresponding classes to implement their functions.

interfaces
IAdminRepository.php
IClubPersonnelRepositor
IClubRepository.php
IFixtureRepository.php

ILogRepository.php

IMemberRepository.php

Each interface containing a set of methods to CRUD the data from the database, each
method has the corresponding model passed in to allow data to be queried from the

database using the model.
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IAdminRepository

Createl( Admins
Read( Admins
Update( Admins

Delete( Admins

The model object Admins is then passed into the Admin object to allow the Admin object use
of the variables representing columns in the database. The interface was then implemented

by the Admin class and SQL queries retrieve data from the database.

repare(

>getMessage()

Each of the entity’s classes have their own interface, with their corresponding model passed
in and implemented. At first, it was believed that repeating this much code was a bad thing,
however, further research led to the belief that although code repetition was rife, the reward
is that the logic which queries the database is now separated from the application, meaning
that with very little change, a different database could now be used implementing the same
methods from each of the interfaces. The code for this first example can be found in the Git

repository Admin_Login branch.

The second example of the repository pattern resulted from the belief that too much code

was being repeated. In this example, one interface called IRepositoryinterface was created of
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which all the classes implemented, thus reducing code repetition, however, passing the model
into the function proved difficult as PHP expects the same method declaration in an
interface’s child class as in the interface. As each model to be passed in was different, this

proved difficult to understand.

IRepositoryInterface

Create(
Read (
Update(

Delete(

The solution was to pass in a variable Sdata as PHP does not specify what type of data is stored
in variables at compile time, but is decided by PHP at runtime depending on the context of
which the variable is used [30]. This means that when the form is submitted, the variables
used in the query can be set to the corresponding column names in the model by using the

$_POST variable.

The variable Sadmins representing an instance of the model Admins. This post data is then
passed back to the function through the Sdata object variable and assigned to each variable

used in the SQL query.
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- >prepare ( admin(Employe

->bindParam(
->bindParam(
~->bindParam(
->execute()

This function Create(), containing the SQL is then called in the view page to display the queries

results.

>Createl( )

It is worth noting that in the submitted web application, the use of this technique to query

data has only been used on the Create() functions due to time constraints.

3.4.3 The Fagade Pattern

The facade pattern is a method of providing one simple interface to complex systems by
providing a high-level view of the sub-systems whilst hiding the details [3], [5]. A simple real-
world example provided by Bishop [5] is that of an Amazon purchase: known users can
purchase items with one click as opposed to unknown users who have to trudge through the
full checkout system. This means that the one-click purchase system shown to known users is

forming a fagade over the full system that lays beneath.

The web application submitted does not use the facade pattern due to time constraints,
however, a very simple example is demonstrated here and provided in the accompanying zip

files. The example is modified from example code by Benharosh [31].

Often on webpages a button to share information or messages is found which simultaneously

share a message to a number of social media platforms, this is done through using the facade
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pattern; a high-level view is concealing the sub systems of each individual social media

platform beneath it.

First a facade class is created which will reference each class containing each individual logic
for posting messages to each platform. The objects are then injected via the constructor, and

one function combines the three functions contained in the social media classes.

shareFacade {

$_twitter;
$_facebook;
$_pintrest;

_construct($twitterObj, $facebookObj, $pintrestObj)

->_twitter = $twitterObj;
->_facebook = $facebookObj;
->_pintrest = $pintrestObj;

Share($tweet, $post, $share)
->_twitter->Tweet($tweet);

->_facebook->Post($post);
->_pintrest->Share($share)|;

Each social media classes logic contains a simple echo which displays a message entered into

a text box through a HTML form.

Pintrest {

Share($share)

' .$share.

The objects are then created from the social media classes and passed into another variable
SshareObj which is set to store the creation of the new facade object with the social media
objects passed in. The Share() method from the facade is then called on the shareObj variable

with each posted message passed in.
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if (isset($_POSTI["
{
$submitPost = §_POST["
$tweet = §_POSTI["
$post = $_POST["tex
$share = §_POST
$twitterObj =
$facebookObj = 1
$pintrestObj = new Pintrest();

$share0bj = new shareF ($twitterObj, $facebookObj, $pintrestObj);

$shareObj->Share($tweet, $post, $share);

This means that rather than calling three separate methods, the facade allows just call of
just one method Share() to post to all three social media services, with the user being none
the wiser of the unlaying sub-system underneath
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Facade Pattern

Enter a post...

Post

Your Tweet - TEST POST - has been Tweeted!
Your post: - TEST POST - has been posted to Facebook!

Your message: - TEST POST - has been shared on Pintrest!
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4. Evaluation

The web application submitted utilises some basic object orientated programming
techniques through the use of some design patterns. However, should the assignment be
repeated, with more time, a different approach would be taken.

Firstly, re-using code from a previous project probably took more time than expected and
starting from scratch, focusing on just the back-end code would have allowed more time for
research into and implementation of better or more design patterns. That said, the web
application does look good! Although, not mobile first, view on a big screen for best results!

Additionally, starting from scratch would have allowed a better organised project, utilising a
better file structure. At present, the files rare unorganised, badly named and in the wrong
places. Each view, for example, should be in the ‘views’ folder, however, having decided to
create this folder at the end of the project, renaming every file which referenced a view was
too difficult to implement.

More time and planning would also have led to more appropriately named class file, at
present, they are all renamed confusingly. Time was also a big factor when considering the
database for this project, as previously mentioned, it is a modified one from a previous
assignment. As useful as this has proved in saving time, a new one would have been
preferred.

On the whole the application has given a good opportunity to practice OOP programming,

and learn about design patterns with much has being learnt from the first assignment for
advanced web development.
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Appendix A

Due to the large code base for this project, the code will be posted in hierarchical order,
starting with the first folder in the project config. The CSS and other unimportant files will
not be included.

Config > Conninfo.php

new PDO( T serNam i ¥
>setAttribute(PDO: :ATTR_ERR SPDgs:
(PDOException )

—>getMessage( ) ;

sw User($dbh);
AdminUser(
2w LogSearch(

Fixture(

| Personnel(new ClubPersonnel

= new Player(new Players())

i Club(new Clubs

= new Matches(new Fixtures());

1ew Admins();
sw Admin (
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- new Member (new Members())

i SearchlLog();

—>Attach(new LogNotifier
—>Attach(new LogNotifie

layout > admintables > admintable.php

toBottom

<table class='"table'">

</tr

</t he-.ad::»-

<tbody class='"table-hover">

1s—>Read (




<table class

<tbody class='"table-hover">

—>Read (

toBottom




To avoid repletion, only two table includes are provided here as the other tables code is very
similar.

layout > create > createadmin.php

assword" placeholder="Password'>

wordHint" placeholder="Password

id="submitButton'" value="Submit'>




(strlen(: [

7> <div class=

error-message <7 echc I 7> </p></div=

->Create(s
(PDOException

->getMessage( )

—->Create(

trim( $de
= stripslashes($da
htmlspecialchars(

layout > create > createstaff.php




<form class="form" action="#submitButton"
method="post">
<fieldset>

<div class="persona
<h4 clas col-12 newsletter'">Add New
Record</h4>
<div class='""col-6 entry-box1">
<input type='"text" name="FirstNa
placeholder="First Name
<div class="col-6 entry-bo
<input type ext" nam urname"
placeholder="Surname">

<div class='"col-6 entry-box1"s

<input type="text" name=
placeholder="Date of Birth (YYYY-M:

placeholder="Position">

div class )1-12 entry-box3">
<input type="text"

name="StreetAddress'" placeholder="Add

6 entry-box1'">
<input type='"text" name="City"
placeholder="City">
</div>
<div class="col-6 entry-box2'">

placeholder="Pos

placeholder=

ntry-bo
<input type="text"
placeholder="Phone">
Jdiv>

<input type='"submit" name="addNewStaff"
id="submitButton'" value="Submit">

</fieldset>
</form=>

<div class='""news-sign-mess'>




h (PDOException
—>getMessage( ) ()

—Create|

<div class='""news—-success-msg'">

header (

Again, to avoid repetition, two files have been provided.

layout > edit > editadmin.php

ssword</th>
ssword Hint</th>




=th class='"text-left">Action</th>

<tbody class="table-hover">

(saAl as $row) {

</tbody>
able>

<div class="container
<form action="#submitButton'" method="post">
<fieldset:
<div class="personal"s
<div class="col entry-box4's
<input type="text" name="EmployeeNo" placeholder=
] . ..._II::.

name="PasswordHint" placeholder="<7

value="Subm

->Update(sdl
ch (PDOException
->getMessage( )

->Update(

header (

f




<div class="

</ftr:
=/thead>
<tbody class="table-hover">

ir
L




</tbody>
</table>
</div>
<div class="container row's>
<form action="#submitButt
<fieldset>

method="post">

<div class='"personz:
=div cla
<input typ
1: >iI>
</div>
<div class="col-6 entry-box5
<input type='"text" name="Surname" value="<?

</div>
iv class="col-6 entry-box4">
<input
placeholder="<? echo 1 >0
</d1iv>
<div cla 6 entry-box5">
<input "text" name="Position"
placeholder="<? echo ) I
div>
iv class="col-12 entry-box6">
<input type=" " name="5tr
placeholder="<? echo 1;
</div>
<div class="col-

t type= _;xt” name

placeholder="<?
<div class="col-6 entry-box5'
<input tyr xt'" name
1 -

placeholder="<
div>
iv class="col-6 try-box
<input type="text" name="eMail"
placeholder="<? echo $r¢ =
</div>
<div class="c 6 entry-bo
<input tyy text"
placeholder="<? echo % i psli=
< \||’ ::.
</div>

<input type="submit" name="editStaff"
id="submitButtonl" value="Submit'>

</fieldset>
</form>

—>Update(

—>Updat




header(

Again, two files shown.

layout > header.php

<header id="
<div cla
<div ¢
<a href=".
alt="Swans ity Footba

<div class="user-name

session_start()

—>LoggedIn(

—>LoggedIn(

($admin—>GetName (%

N [




‘white-stadium-32wt2.png" alt='"contact
</div>

<nav class="col-11 main-nav''>
"menu''>

</ul>
</nav>

z dminlogin. php''><img
src="../SCFC1l/images/ i jit y als. png" alt="Admin Log In''></a>

src=".,.,/SCFC1/ima

tealy ol
alt=

<nav class="col-11 main-nav''>
<ul class="menu"

<nav class="col-11 main-nav''>
<ul class="menu'>




<div class="container row">
<form class='"form" action="#submitButton'" method="post'>

ewslet egister for scfc archive</h4>
entry-box1">
ext" name="FirstName" placeholder="First

b entry-box2'">
<input type="text" name="Surname" placeholder="Last

Name''>

none
n" value=""/>

iv class="col
<input typ
placeholder="Choose a Password

<div class="col-6 entry-box2">
<input type= sword" name="vPassword"
placeholder="Verify Password'=>




_input(:
= test_input
= test_input(
= test_input(s
= test_input($

[

v class="error-messa
</p></div>

></div>
v class="error-mes

<div class="er

v class="error-messa

('preg_match(

<div class="error—-messa

('filter_wvar(

iv class="error-mes




—>RegisteredCheck(

<div class="error-message">

<p=

—>Register($

h (PDOException $e) {

->getMessage( ) ;

= trim($d
= stripslashes(
htmlspecialchars(

</div>

src > interfaces > INewUserObserver.php




ice INewlUserObserver

Attach(

1 Detach(
Notify(

src > interfaces > I0bserver.php

ce IObserver
1 NewUserReg (

SearchlLog(

src > interfaces > ISearchObserver.php

ice ISearchObserver
Attach(
Detach(
Notify(

src > interfaces > IRepositoryinterface.php

ice IRepositoryInterface

1 Createl(

Read (




Update(

Delete(

src > models > Admins.php

s Admins

s ClubPersonnel

Two models shown.

src > Admin.php




5 Admin impleme

1 Create(

ts IRepositoryInterface

—>prepare(

>bindParam(
bindParam(
bindParam(

execute()

xception

(PDOException

.—>getMessage

Update(

*

—>fetchAll(PDO::




—>execute()

ch (PDOException

Delete(
] .
h—>prepare(

—=executel();

src > AdminUser.php

AdminUser

LogIn(

—->prepar

n—>fetch(PDO: :

>rowCount()




(PDOException

->getMessage() ;

tFirstName ething wrong with nvalid argument for
n GetName (
N[

—>prepare(

sexecute()
h = Name->fetchAlL(PDO: :

(PDOException

$e->getMessag

Redirect()

LoggedIn()

[

TimeOut()

]

n_start

ession destroy();




src >Club.php

Club implements IRepositoryInterface

1 Createl(

h—>prepare(

>bindParam(
bindParam(
bindParam(
bindParam(
bindParam(




bindParam(
bindParam(
bindPara

xecute
—>fetchAll(PDO: :

(PDOException

—>getMessage

Update(

h—>prepare(

—>execute()

(PDOException

1 Delete(
1 .

h=>prepare(




src >Club.php

(P

-execute();

ption

etMessagel( ) ;

ysitoryInterface

—>prepare(

bindParam(
bindParam(
bindParam(
bindParam(
bindParam(
bindPar
bindPar
bindParam(
execute()




src >Fixture.php

->prepare( *

—>fetchAll(PDO: :

prepare(

1 .

—>prepare(




Fixture

GetFixtures(

h—>prepar

->execute();

= —>rowCount();

(PDOException

se—>getMessage( ) ;

PageFixtures(

—>prepare

s—>execute(

(PDOException
-—>getMessage

src >LogNotifier.php




LogNotifier imple ts IObserver

NewUserReg (

server working through WAMP

SearchlLog(

src >LogSearch.php

LogSearch implements ISearchObserver

1 Search(

->prepare(

->execut

~fetchAll(PDO: :

(PDOException

e—>getMessage() ;




->prepare(

indParam(
indParam(
>bindParam(
indParam(
xecute()

(PDOException

e—>getMessage() ;

Detach(

Implement Deta ) method.

src >Matches.php

5s Matches ts IRepositoryInterface

Create(




—>prepare(

bindParam(
bindParam(
bindParam(
bindParam(
>execute()

ception

= $dbh—>prepare( *
—=execute()
= —>fetchAl1(PDO: :

(PDOException

>getMessage(

Update(

(PDOException
>getMessag .




src >Member.php

;s IRepositoryInterface

1—>prepare(

bindParam(
bindParam(
bindParam(
bindPar
>execute()
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Notify(
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admin.php

<7 ob_start();
<!DOCTYPE html
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title="Back To




->TimeOut()
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~button type="submit"
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<button type="submit"
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utton type="submit"
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value="Members">Me s</button>
utton type="submit"
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PD AWD ASS REPORT 2019

GRADEMARK REPORT

FINAL GRADE

85/100

GENERAL COMMENTS

Instructor

Knowledge & Understanding (50) 43 Quality (20) 17
Login Observer (10) 9

Database Handling (15) 12

Software Testing (5) 4

Very detailed description of the design patterns
provided. The discussion of the Template pattern
slightly missed the point, the Post() method calls
LogIn() and SendMessage() so it's behaviour
changes depending on the child class. This wasn't
very clear in your description.

Login with Observer pattern implemented.

Admin section allowing add/edit/delete.

Repository approach used for database abstraction.

Evidence of testing provided.

Very good assignment.
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The crucial point is that the behaviour of the Post() method changes dependent upon the child
class.
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Very good, glad to see you using version control
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