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1. Introduction

The following report firstly, in the knowledge and understanding section, investigates the
well-known Model View Controller (MVC) design pattern. It then discusses the front and page
controller patterns used when implementing the MVC pattern and finally discussing the

template pattern, also commonly found when using an MVC framework.

In the practical skills section, the report documents the production of a simple MVC
application using the Symfony 4 framework which creates, reads, updates and deletes data
from a database using ORM tools and template views. The code for this application

accompanies this report or can be cloned from the Azure DevOps repository found here.

To be able to query the database, a local MySQL server, such as WAMP is required. The SQL
accompanying this report can be uploaded create the database and populate it with data. To
run the internal Symfony server to view the application, the command line interface is
required where the directory of the application must be navigated to (will be different on

another machine), and the server started using the following command.

‘epos

ng on http

/ Quit the serwver with CONTROL-C.

The application can then be viewed in a web browser by navigating the address displayed.




2. Knowledge & Understanding Skills

2.1 MVC Architectural Design Pattern

The MVC architectural pattern is now a commonly used paradigm in object orientated
applications [1]. The pattern itself was first defined in the Smalltalk programming language in
the 1970’s, the language considered the foundations of a ‘new-world’ of computing [2],
however, the MVC pattern is accredited to Prof. Trygve Reenskaug who wrote the original

pattern in 1978 at Xerox PARC [1], [3], [4].

Controller

Property Update Component Update

|

Property Change User Action

Model View

Figure 1 - Model-View Controller

As seen in figure one, the MVC pattern takes into consideration three roles which are

separated into different classes [5]:

The Model — the management of the behaviour and data of the application domain, usually
that of a database or store [6]. The model is the class which holds information about the data
domain, an object within a domain model [7] or representations of a relational database table
[8]. The model responds to instruction to change the state of the data from the controller and

requests from the view.

The View — manages the display of information from the model to the end user of the system

[6]. In web applications the view is usually a HTML/PHP or CSHTML (.NET) page [7]. The view




specifies how the model’s data will be displayed and will present any updates to the model

[3].

The Controller — renders and displays the model’s content to the view and the users by
handling the users inputs through a mouse or keyboard and outputting the information about
the interactions with the view to the model and or the view to change [6]. Where the model
does not know of its views and the views know only of their model, the controllers know their

views but the views does not know the controller [1].

The overall design principle that MVC offers is a separation of concerns: separating the model
from the view and the view from the controller. Fowler [7] states that the separation of view
from model is one of the most foundational principles of excellent software design, he
continues, adding that the fact the view depends on the model but not vice-versa is key as
programmers working on the model can be completely unaware of what presentation is being
used, thus allowing for new views to be created and attached to a model without re-creating
it, furthermore, multiple views can be attached to a model, with the ability to be presented in

different ways [9].

2.2 Page & Front Controllers

The MVC architectural pattern supports two pattern methods for implementation. These are
Page controllers and Front controllers. Each of these methods has their own disadvantages

and benefits which will be evaluated and discussed in the following sections.

2.2.1 Page Controllers

The page controller patternis the simpler of the two MVC methods to understand as one page
has one controller associated to it, which can either be in the view itself, or a separate object

which relates to the view [7].

Figure 2 shows the basic structure for a page-controller MVC application. Each page or view
has one controller, or module, on the web server associated with it, controlling the rendering
of the items on that page. The user requests on each page are handled directly the class

behind the page where they extract the relevant data required, they then invoke updates to




the model, where required, and return the users request view for processing by the browser

[10], the view is also reliant on the model for the data it needs to display [11].

PR = Model
]
1 -- Domain Logic
= page Controller I A
— Handle HTTP get/post :
~ Update Model & View [~ " '
! = View
[}
N = = | - Generate HTML

Figure 2 - Page Controller Pattern

A classic example of the page-controller pattern in use is that of a ASP.NET web forms
application. Here, each .aspx page has a controller associated with it, for the ‘About’ page

below, the controller is called “About.aspx.cs’. This pattern is combing the two roles of view

and controller.

4 @) About.aspx
b ) Aboutaspx.cs
b Y Aboutaspx.designencs
P ¢ Applicationinsights.config
v Bundle.config
4 g1 Contact.aspx
b ) Contactaspx.cs
b 71 Contact.aspx.designer.cs
4 @] Default.aspx
b ) Default.aspx.cs I:‘\;;
b ) Default.aspx.designer.cs

[ T S S -

Figure 3 - ASP.NET Web Forms Page Controllers

Fowler [7] adds that page controllers can be implemented in a number of ways; as scripts or
as server pages written in ASP, PHP, or ISP, for example. However, creating controllers for
each view will result in significant code repetition, therefore, it is usually common practice to

create a ‘base controller’ from which other controllers inherit common functionality, such as

validation [11] (figure 4).




= BaseController

+Validate(): void

( ]

MailListController

= RegisterController

+ Validate(): void

+

Validate(): void

+ Register(): void

+

Register(): void

Figure 4 - Page Controller Inheritance

Yet, even with inheritance avoiding repetition of code, the page controller is not considered
suitable for larger projects as when the variations of pages grows, the inheritance tree also
gets larger, meaning more and more complex applications which creates bottlenecks in the

base classes and problems relating to maintenance and support [10].

Microsoft [11] state that modern frameworks have allowed for programmers to easily ‘blend”
together the view and controller related code, thus making it difficult to separate controller
logic. This in turn has led to the belief that the page controller pattern is bad design as

controller classes can become bloated and testing is becomes difficult.

Although some consider the page-controller sub-standard to the front-controller (section

2.2.2), the page-controller pattern is a perfectly viable option which offers many benefits such

as [7][11]:

Simplicity — using a page-controller pattern creates a natural file structure which is instantly
recognisable and familiar to work on. Furthermore, as each view is handled by one specific

controller, each one can remain simple.

Extendable — helper classes/object can be invoked when the controller’s logic complexity

increases. This logic can be delegated to other classes to avoid duplication of code.

Frameworks — Most modern web application frameworks, such as ASP.NET, Laravel or

Symfony have page controller functionality built in.




2.2.2 Front Controllers

In his book Pattern for Enterprise Architecture Fowler [7] states:

“In a complex Web site, there are many similar things you need to do when handling a
request. These things include security, internationalization, and providing views for
certain users. If the input controller behaviour is scattered across multiple objects,
much of this behaviour can end up duplicated. Also, it’s difficult to change behaviour

at runtime.”

As discovered in section 2.2.1, when there is repetition of code the page-controller pattern
handles this through inheritance, however, for large applications which may deal with some
of the requests stated by Fowler, the controllers can be come complex, bloated and hard to
maintain. To solve this problem, the front-controller is introduced which handles the requests

made by a view through a single controller [7][12].

=zinterface==

Command

A4

L Client F===pE Handler

+ Execute(): Void

==zConcrete=> =< Concrete=>
Concrete Concrete

Figure 5 - Front-Controller Pattern

Most MVC applications and frameworks are based on the front-controller design where a
central controller resides at the front of all the pages and renders the views based on the
central controllers logic [10]. The front-controller is usually implemented in two parts (figure

5) by a web handler and a command hierarchy [7][12]:

Web Handler — receives HTTP requests, either GET or POST and retrieves the parameters
deemed relevant from the request and then chooses which action to initiate and through

which command (figure 6).




Command Hierarchy — carries out the actions by receiving parameters from the handler and

selecting the correct command to process.

:Client :Handler :Command View

Send(Request)

Y

Execute(Request)

Y

Transfer(Request)

Y

Figure 6 - Front-Controller Sequence

The commands also form part of the controller and are further described in the GOF’s
Command design pattern where controllers are able to interact with commands in a generic
way as each command is represented as a single object through an abstract command class

(figure 5) which is an interface used for executing the operations of client handler [9].

A good example of the front-controller in operation would be that of navigation. A web
application may contain two pages such as ‘register.php’ and ‘mailinglist-signup.php’ which
would each contain similar code to execute commands, by using a front controller all the
similar code can be routed through a single controller and the relevant view can be displayed

without the need for code duplication.

As with the page-controller there are still flaws with the front-controller, one of which is its
complexity. The front-controller is a custom built controller which requires a deeper
understanding of the MVC, front-controller, command, decorator and fagade patterns [7][12]

which are used by modern frameworks.

The front-controller, when understood, does offer many benefits over the page-controller, as

you would hope from a more complex solution. These benefits are [7][12]:




Code Repetition — as code is all held in one centralised controller, it is possible to avoid

duplication of code that would otherwise be found when using the page-controller.

Thread-Safe — new command objects are created with each request from the view, therefore

the complexities of multi-threaded programming can be avoided.

Configuration — only a singular front-controller must be created and configured on the web

server meaning a simplified server configuration process is possible.

2.3.3 Conclusion

Both MVC design methods offer benefits and drawbacks as laid out in the preceding sections
and decisions on which one to use for a web application will hinge on what requirements need
to be met. Fowler [7] adds that it is it isn’t uncommon for both methods to be used in web

applications, adding that the two mix well together, especially if refactoring from one another.

2.3 The Template Pattern

The template view pattern extracts information to HTML through embedded markers in each
HTML page. Each marker is used as a placeholder to display dynamic content on the page in
relation to the marker. The content could be data from a database or a page section, such as

a header or footer [7].

<html=

<p==h>

=7 gcho Sthis->GetStudentld(); 7=
<h==p=
+ ==getset=>Studentld & = = = = = = o + GetStudentld() & === === = <brf=
<p==h=
+ ==get/zet=> Name + GetStudentName() <7 echo Sthis->GetStudentName() 7>
<p==p=

= Model = Helper

</html=

Figure 7 - Template View Pattern

Figure 7 shows a very simple example of how a template view works. A model class represents
data stored in a database for a student’s ID and name, a controller or helper class contains

the logic used to retrieve the ID and name from the database, then within the HTML page, the




helper methods are called, in a mini-php script which echoes out the results and is rendered
onto the HTML page or view. A simple way of understanding the template view is by
recognising its similarities with php ‘includes’, where static pages can be broken up into
separate php pages to avoid repeating the same code, like a navigation menu, which would

be implemented on every page of a web application.

Furthermore, more complex examples of the template pattern in use are found in MVC
frameworks such as Symfony and ASP.NET where built in helpers allow for the use of
programming code directly in a HTML page, for example, Symfony uses a template engine

known as ‘Twig’ [13] which uses special syntax as markers for displaying dynamic content.

<!DOCTYPE html>
<html>
<head>
<title>AWD Twig Example</title>
</head>
<body>
<hl>{{ page_title }}</hl>

<ul id="studentInfo™»
{% for item in studentInfo %}
¢<li»<p>"{{ item.studentId }}">{{ item.studentName }}</a></1li>
{% endfor %}
<ful>
</body>
</html>

Figure 8 — Symfony Twig Syntax

Figure 8 shows the special syntax used as markers, where {{ ... }} prints a variable or result of
an expression, {% ... %} controls any logic, such as for-loops, for-each-loops or switch
statements and {# ... #} allows for comments. This special kind of syntax is not exclusive to
Symfony, many other frameworks utilise it, such as Razor pages in ASP.NET where they are
known as ‘Razor’ helpers which are supported through the use of the ‘@’ symbol to transition
between HTML and Razor mark-up, again, for-loops, for-each etc. are all supported as are

calling of built in functions like ‘@Datetime’ [14].




2.3.1 Conclusion

Fowler [7] states that the template view’s strengths are in its ability to allow the developer to
compose content on the page by using the page structure, which he adds, helps people learn
through its ease of use. Furthermore, it is understood that by using templates to introduce
certain sections of a page into a view then it enables a developer to better organise code using
‘partials’ (to borrow a phrase from .NET MVC), which can be filed better and avoid having to

repeat chunks of code of similar pages.

Fowler [7] does however point to two disadvantages of template views, firstly and most
importantly, they allow for complex logic to be written directly into a HTML page, which,
although sounds simple, it can cause problems for inexperienced programmers who may see
it as a ‘simple, quick solution’ to an otherwise complex code structure of classes, however, in
the long-term this makes code disorganised and difficult to maintain and follow. Furthermore,
he adds that testing of code inside template views is more difficult, if not impossible as it is

implemented on a web server.

Template views offer a flexible, easy-to-learn, powerful addition to any MVC application which
has powerful benefits when used correctly. The use of the template pattern will be
demonstrated in part two of this assignment, where the Symfony framework has been used
to demonstrate an understanding of the MVC architectural pattern in PHP using a modern

framework, which can be found in section 3.
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2.4 Symfony Four

Symfony is a leading, open-source, PHP framework used to create websites and web
applications which are built on top of a library of PHP components [15]. It was created in 2005,

under an MIT license by SensioLabs [16].

The following section of this report discusses the approach taken by Symfony and, some of its

features.

2.4.1 Symfony’s MVC Approach

Symfony is based on the MVC design pattern [17], and utilises both of the controller methods
that Fowler discusses (sections two): front and page controllers. However, Symfony chooses
to call the page controller an ‘Action’ controller, but it serves the same purpose; it is a

controller which contains code unique to a view [17].

The first entry point into any Symfony application is the front-controller [18], which, in
Symfony four is the index.php file. Every request is routed through this file, therefore it can
be used as a global initializer [19]. The front-controller in Symfony is used to created instances
of the Kernel class, the core of Symfony, which will handle the request passed to it and return

a response to the browser [19].

2.4.2 ORM Tool Support

Object relational mapping (ORM) is a methodology for converting incompatible data type
systems with the use of object-orientated languages and programming techniques [20]. It
essentially uses the programming language within the program, to talk to the language of the
database, usually SQL, so that direct interaction with SQL is with same language the program

is developed; in the case of Symfony, PHP.

Symfony comes with the option of two third-party ORM tools, Propel [21] and Doctrine [22],
which allow access to data in a database through objects, without the need to query the
database explicitly. Using an ORM offers a greater reusability of methods which query a

database throughout the application and even from different applications [22].

11




Many other frameworks also offer ORM toals, such as .NET’s Entity Framework [22], however,
there are pros and cons of using an ORM. As ORM’s hide SQL code, it adds another layer of
security against SQL injection attacks, furthermore, it executes quicker and avoids the need
to type out lengthy and complex queries as simpler code replaces it. However, some argue

that learning ORM is difficult and initial configuration can be complex [23], [24].

After using Doctrine for as the ORM tool for the application, it can be argued that it is one of
the simpler ORM tools to use with most of the commands executed through the CLI which
creates most of the classes required automatically through an easy to use question and
answer system which adds the database entities and their columns with ease, also allowing

for column types to be specified.

In comparison with another ORM tool used in the past, .NET's entity framework, it is felt that
Doctrine is easier to set up, simpler to use and mistakes are certainly easier to rectify. The

documentation Symfony provide for Doctrine also proves very helpful.

2.4.3 Testing

Symfony offers another third party library called PHPUnit [25] which offers a framework for

testing.

2.4.4 Server-Side Templates

As discussed in section two, Symfony offers a server side template engine called Twig [25].
When used, these templates compile into plain PHP code. Twig themselves argue that PHP
itself is a template engine, as was highlighted in a comparison in section two, however, they

add that modern template engines surpass what can be offered by the language itself [26].

Having used Twig templates in section three it could be argued that they are more complex
than simple PHP includes and do not offer as much flexibility. The form rendering controls are
especially tricky to use, however, given time constraints, proper evaluation and use of these
Symfony ‘shortcuts’ hasn't been carried out, and with practice these features could really aid

in development.

12




2.4.5 REST Web Services

REST or Representational State Transfer was introduced by Fielding in 2000 [27]. Feilding et
al. [28] state that REST is:

“REST is a coordinated set of architectural constraints that attempts to minimize
latency and network communication while at the same time maximizing the

independence and scalability of component implementations.”

REST services fetch and query data from a webservice by establishing a one-to-one CRUD
mapping using HTTP methods GET, PUT, POST & DELETE, meaning that REST offers a flexible
approach independent of platforms or languages [29]. Japikse et al. [30] argue that REST is
essentially the MVC framework without the view, as it separates the interface from the data
storage like MVC. This means that responses from webservers can be given in any format,
JSON, XML etc. and an interface can be designed to consume the response, each with their

own different views.

Symfony offers a bundle package FOSRestBundle [31] which installs into the AppKernel file
and accepts the clients requests and return the appropriate response. Another bundle,
JMSSerilizerBundle is also required to serialise the data into the requested format (JSON, XML

etc.).

13




3. Practical Skills

The following section of the report documents the construction of an MVC PHP web

application using the latest Symfony 4 framework.

The following web app has been created using guidance from Symfony’s web documentation
[32]. Section three of the report and the development have been conducted prior to writing

section 2 to allow for a greater understanding of the Symfony 4 framework.

3.1 Tools & Technologies Used

3.1.1 Composer

Composer is dependency management tool required by many PHP frameworks to declare
libraries which each project will depend on, furthermore, it acts as a management and

updating tool for the project dependencies [33].

To first create a Symfony, a skeleton template is created which contains the bare minimum of
dependencies required to develop into a full Symfony web application. This is done through

the command line, using composer.

g from cache

A local development server is then installed using the composer require server -dev
command which allows the web application to run locally. The server is then started using the

php -S 127.0.0.1:8000 -t public command and the web app is run in the browser.

14




< C 1 @ 127.00.1:8000

Barclays Principality
* Y p Al

Apps

M GMail Yahoo!

% iCloud W Twitter [ Facet

Welcome to

Symfony 4.2.4

v

Your application is now ready. You can start wor
C:\Users\Peter\Desktop\gitrepos\AuWD\

3.1.2 Git Version Control, Azure DevOps Repository & Pipelines

When creating the symphony application, a git [34] repository was created in the project

folder using the git init command to keep track on changes to any files in the application.

An online git repository was then created in Azure DevOps [35], called AWD, which allows for

any code to pushed/pulled to and from the remote web based repository which will be

cloneable from anywhere, permitting development across several computers, at any desired

location.
¥ master ~ | AWD [ Type to find a file or folde
© AWD Contents  History  README =+ New T Upload file(s) L Download as Zip
bin Name 1 Last change Commits
config ~
bin 5 minutes ago ed7fracy Init
public )
config S minutes ago ed7f7ec? Initia
sre
o pukblic 5 minutes ago ed7frac? Initia
env
0 _aitignore SIC 5 minutes ago ed7fracy Initia
[} compeserjson O env 5 minutes ago ed7f7acy Initia
[) compaoserlock [ .gitignore 5 minutes ago edrfrec? Init
s+ README.md {} composerjson 5 minutes ago edrfrec? Initia

It is worth noting that repositories of this type are designed for serving teams of developers,

each working on different sections of an application, however, it is considered professional

15




practice for developers worldwide and therefore has been used for this assignment. Lecturer

Michael Dacey has been added to the DevOps AWD team to allow access to code for review,

if required.

A separate client is used for managing the git process, called GitKraken [36]. It is available for
free download with limited features, however, a full-feature version is being utilised through
the GitHub student developer pack [37]. Furthermore, an Azure DevOps Pipeline [38] has been

created to automate the build and deployment process.

Q@ #20190321.1: PHP

Manually run yesterday at 14:50 by Peter Davies € AWD & master ¢ 14f7dab O Retained by release

Logs Summary Tests

Build Job
Poel: Hosted VS2017 - Agent: Hosted Agent
@ Initialize Agent - succeeded

# Prenare ioh - curceadad

When using a pipeline, the repository can be pushed locally to Azure DevOps to undergo the
build process which tests the code automatically (shown above). The build is then deployed

directly to the azure portal server automatically. The website is then live can then be viewed

at http://awdass.azurewebsites.net.

awdass-3-CD

Releases Deployments Analytics

Releases Created Stages

Release-3

2019-03-22 9:37 Production
wa 201903221 :° master i o3 |07

Release-2
2019-03-21 20:4 Production
& 201903212 Prmaster 200052120146 2 '

Release-1
19-03-2114: Production
& 201003211 fomaster 20 10-03-2114:52 s '
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@ @ ) Releases - Pipelines X | B® Continuous deployment -

“— C {)y @ NotSecure | awdass.azurewebsites.net

Apps W@ Barclays @ Principality M GMalil Yahoo! @§ iClou

HELLO! Welcome to AWD Assignment!

3.1.3 PHP Storm

PHP Storm [39], by JetBrains is an integrated development environment designed specifically
for PHP. It has been chosen for development as it is available across all platforms, has git
integration, provides error prevention, automatic refactoring, automatic code completion and

has a vast range of Symfony plugins to help with the development.

3.2 Development with Symfony

3.2.1 Routes, Pages & Templates

The first step in developing with Symfony was installing the skeleton project as discussed in
section 3.1.1. Once the framework was installed, the next step was to create pages and routes
to those pages, using controllers, where the route defines a URL to the page and the controller

is a function which return the content for that page.

Firstly, a controller is created called ‘HomeController.php’ which will contain the routing
controller methods to return responses depending on what URL is specified. By default,
Symfony uses the route.yaml file to route to a controller and its method for returning response

objects.

17




This route file tells the front-controller (index.php) to use the HomeController and call the
HomePage() method to return a response. These methods are known as Actions in Symfony,

but they are really just page-controllers as explained in section 2.4.1.

When navigating to the local host, this results in the following page being displayed.

< C 0 ® 127.001:¢€

i35 Apps W Barclays @ Principality ™ Gl

HELLO! Welcome to AWD Assicnment!

However, Symfony offers a simpler way of routing to different pages; annotations.
Annotations allow developers to specify the routes and returned response for each URL
directly in the controller class. Annotations are installed using the command line and
composer, the routes.yam/ code is commented out, then the following syntax is used to

specify URL routes in the HomeController class.
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Now, the route for the index of the application is specified by @Route(“/”), which results in
the same page being displayed earlier. The second response method shown Show() has a

route of (“/home”) meaning that when visiting http://127.0.0.1:8000/home a different

response is returned, this time, just ‘Home’.

< C 0 @ 127.0.0.1:3000/home
35 Apps * Barclays {5 Principality M GMa

Home

Currently, these actions just return plain HTML objects hard coded, however, for a working
application, full HTML pages will need to be returned. In Symfony, these pages, or views as
per MVC, are called Twig Templates. To utilise these server-side templates, composer is
required to install the Twig dependencies which installs a Symfony Bundle which are plugins
to add functionality to the application. The twig templates, or views, are stored in the

templates folder at the root of the directory.

To enable the HomeController class’s actions to return a view, the class must extend the
AbstractController class which contains the Render() method which allows the view to be
returned. A action method can then be created which returns the specified view, in this case,
the default ‘base.html.twig” which has been modified to demonstrate the page being

rendered. The URL has been routed to (“/homel”).
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CSS files have also be added to the page using Symfony’s asset component. When navigating

to http://127.0.0.1:8000/home1 the following view is returned:

<« C 0 @ 127.00.1:80
i Apps WP Barclays @ Principality ™ GMail Yahoo! @ iCloud W Twitter [J Facebook (B

)/ NOME

My first AWD page using a route!

To tidy up the page and demonstrate the full potential of twig templates, the main content
currently on the page will be moved to another twig file called ‘show.html.twig’, then, using

the {% block body %} {% endblock %} tags wrapped around the body content it is possible to

render this content in between the corresponding tags in the ‘base.html.twig’ file.
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When the page is refreshed, the new content in the show twig file in rendered into the base

template and displayed on the page:

— C 0 @ 127.0.0.1:8000/homeT

Apps * Barclays <@ Principality M GMail Yahoo! @ iCloud WF Twitter

My First Page using a block

This template engine, as previously mentioned is much like a PHP include, however, it
supports many more functions such as for-loops and foreach loops etc. Now that Symfony
routes, controllers and templates have been investigated and tested, they will be used as the

basis to form the rest of the application.

3.2.2 The Database Structure

Given the time constraints on this assignment, the database used for this assignment has been
created from test SQL files from DoFactory’s tutorial [40]. The database is a simple inventory
management system holding information about customers, products, orders and suppliers
and is supplied with test data. The following ERD explains the relationships between the

tables. The SQL files will accompany this report.
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Customer

PK

CustomerlD

Order

FirstName
LastName
City
Country

Phone

PK

OrderlD

Supplier

FK

SupplieriD

CompanyName
ContactName
ContactTile
City

Country

Fhone

Fax

QrderDate
OrderNo
CustomerlD

TotalAmeunt

Product

PK

ProductiD

3.2.3 Doctrine Database ORM

To create the database and mapping to the database, Doctrine has been installed using

FK

ProductName
SupplieriD
UnitFrice
Package

IsDiscontinued

Orderitem

OrderitemiD

OrderlD
ProductiD
UnitPrice

Quantity

composer. Doctrine is Symfony’s third party ORM tool, as discussed in section 2.4.2.

Once composer has installed all the required dependencies, there are two files for configuring

the database. The first one, .env is found at the root of the project. In this file the database

connection environment variable is set-up:
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This has configured the connection to use a username of ‘root’ with password ‘p079868’,
connecting to a database called ‘awd_shop’ on port 3306, the SQL development server

installed by WAMP.

The database can then be created, using composer and doctrine using the following

command:

Doctrine has now created and SQL database in phpMyAdmin on the mySQL local server:

MySQL v +, No tables found in databa

Recent Favorites
o Create table

New
—5
+ s, awd Name:
- '
+- i awd
|
= | | awd_shop

To create the entities which will be mapped using doctrine another Symfony bundle is
installed called Maker which will allow for the php class entities to be created using the

command line and mapped using doctrine. Again, this is installed using composer.

n-bundle --dev

Maker is then used to create the PHP class entities for the database: Customer, Order,

Orderltem, Product and Supplier. The first table Customer and the first field is shown below.
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Once all the fields have been added, an entity class has been created in the entity folder found

in src directory in the project. As the properties are private, GET/SET methods are also added.

An additional CustomerRepository class has also been created.
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The process of creating the entities was repeated for each of the tables which has created all
the classes which will relate to the business logic (the database) of the application. These

classes are considered the Models of the application, as per the MVC pattern.

Once the models were created, a migration to create the table in the database was then

created using the following command:

This creates a migration file in the Migrations directory which contains all the SQL code to

create the tables in the awd_shop database.

The migration file is then migrated using the following command, which runs the SQL in the

migration file and creates the tables in the phpMyAdmin database.
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- G
8 New [
+ | ik awd
= awd
=L | awd_shop

I_ o New

+L_ |z customer

-;'__f_ migration_versions ‘
4I-__r_ order

L__'.n_ order_item

-Ik__f_ product

4I-__.f_ supplier

Table o Action

customer #¢ [Z]Browse It Structure % Search
migration_versions jy []Browse }4 Stucture & Search
order ¥ (7] Browse [4 Structure & Search
order_item 3% |°]Browse 4 Structure % Search
product H | Browse [ Structure # Search
supplier L.Q;' | Browse ‘s Structure % Search
6 tables Sum

: (i Check all With selected: v

3< Insert &
F€ Insert G
3¢ Insert §F
#¢ Insert i
3¢ Insert §F

3¢ Insert

Once all the tables were created, test data was added using SQL in phpMyAdmin. The SQL

used to insert test data will accompany the code submission with this report.

Jptions
TR
&~ Edit
&~ Edit

-
@ Delete
@ Delete

#c Copy
#c Copy
| &7 Edit

7 Edit

@ Delete
@ Delete

#c Copy

% Copy

B oW N

first name last name city
Maria Anders Berlin
Ana Trujillo

Antonio Moreno

Thomas Hardv London

3.2.4 CRUD Data Using Controllers

phone

030-0074321

México D.F. (5)555-4729
México D.F. (5) 555-393

(1711 555-77

Test data has already been added to the database so to demonstrate how data is inserted,

read, updated and deleted from the database the following section of the report focuses on

querying the Customer table.

3.2.4.1 Reading Data

To read data back from the Customer table firstly a new controller class is created called

CustomerAdminController which extends the AbstractController class. In this class, a series of

use statements are added to firstly add the routes and response classes, but importantly to

add the model class Customer to allow access to the database properties but also the ORM

EnityManagerinterface class which allows access to methods in the interface to CRUD the

database.
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Secondly, a function is added called Show() which contains the Symfony code to fetch data. In

this function, the first line of code calls access to the Customer repository class.

Once access to the repository is stored in the variable Srepo and new variable Scustomer is

declared and the method findAll{) is called on the repository to fetch all the records from the
database. Annotations are also given to give a hint to PHP Storm that Scustomer is a variable
of the object Customer. A conditional statement is also added to return an exception should

there be no records available.
As Symfony controllers must always return a response or object, so the customers view is

returned but also passed the passed the list of customers returned by the findAll{) method

called earlier. Annotations are added about the method to route to the customers view.
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To create a readable interface for the home & customer views bootstrap templates [41][42]
were modified and used to save time coding HTML & CSS. Within the customer view, the twig
template syntax is used to iterate through the contents of the database and calls the get()

methods inside of the Customer entity class for each property, printing each one out.

Now, when navigating in the browser to the customers page, the database content is printed

out in the bootstrap table.

calty M GMs tohoo! @ iloud WP Twitter [J Fxcebook @ Whatsipp H MetOFce J§ cfay (G Gowsrlwe fh Moodle @ OTH & Bockmarks ) VSTS A AsuePort

AWD Administration

Customer Information Table

[1:] First Name Surname City Phone

1 Maria Anders Berin 030-0074321
2 Ana Trujille México D.F. (5) 555-9729
3 Antonio Moreno México D.F. (5) 555-393

4 Thomas Hardy London (171) 555-77

3.2.4.2 Inserting Data

To insert data, first a form must be created. In Symfony, form components are used to render
forms through special controllers call FormTypeControllers. To do this, a new form directory
is created in the src folder in the project and a new class added called CustomerFormType
which extends the class AbstractType which is installed using composer. Inside this class, the

function buildForm() is implemented and properties from the Customer model added.
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Next, in the CustomerAdminController class, inside the function New() the createForm()
method is called, passing in the CustomerFormType class which Symfony will use to render

the form.

Again, as Symfony controllers must return a response object, a template is rendered to the
customerForm.html.twig template using the render() method which inside it another method
createView() transforms the form object into another object called ‘customerForm” which is

returned into the customer form twig view.

In the customer form twig page, special twig form rendering functions are used to display the
form on the page with the corresponding form name and rows declared in the controller

classes.
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Then, using the twig template syntax, this formin placed inside a block form tag and rendered
into the base.html.twig file to be displayed when a user visits the URL route /addCustomer
which is declared in an annotation above the New() method in the CustomerAdminController

class.

AWD Administration Home

Add Record

First name Last name
City

Phone
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It is worth noting that a bootstrap template had originally been used for the form, however,
the use of the built-in form rendering has placed conflicting styles on the form. Efforts were
made to override this using classes added to the buildForm() functions properties inside the
CustomerFormType class, however, the resulting styles are unexpected and are not correct.
More research into using Symfony’s form rendering templates is needed and the styles

evident on the final submission may differ from this report if there is time to research further.

The form rendered on the page contains no ‘action’ attribute in the <form> tag, meaning that
when the form is submitted it will route back to the same URL specified in the
CustomerAdminController above the New() method. This means that the New() method

renders the form and handles the form request, therefore, the code to insert data lives inside

this method.

In the above screenshot the HTTP request is passed into the New() method, however it is not
understood why PHP storm inserts it as the full component address but this was the only way

the correct Request object could be passed.

The second line of code of interest is the handleRequest(Srequest) method, this handle’s both
the GET and POST requests, however, when the page is loaded, to stop the form being

submitted this method defaults to a GET request. When the code moves into the if block, as
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the handleRequest() method has returned a GET request, the isSubmitted() method returns
false and the code skips to the render{) method which simply displays the form. When the
form is submitted using the POST request, handleRequest() sees the data in the form (stored
in the Sform variable) and Sform->isSubmitted() returns true, leading to the code inside the if

block to be executed.

The code inside the if block firstly gets the data in the form using the getData() method which
return an associated array of the fields in the form. Then a new Customer object is created
using the new keyword. The array objects properties are then set using the get method from
the Customer model class with the fields from the form passed in. Saving to the database is
handled through the EnityManager class which allows the calling of the persist() method

which is Doctrines way of saving the data, which is then executed through Doctrines flush()

method.
Add Record
First name Lastname
Peter Davies
City
SWAMSEA
Phane
+447980002273

>
5 Christina Berglund Luled 0921-12 3465
22 Peter Davies SWANSEA Q7980002273
| g7 Edit 3cCopy @ Delete 5 Christina Berglund Lulea 0921-12 3465
| 7 Edit %t Copy @ Delete 22 Peter Davies SWANSEA 07980002273

The final two lines of code in the New() method create a better UX for the insert process. The
First method addFlash() is Symfony’s shortcut for displaying a message, stored in the session,
after a successful submit. The second method redirectToRoute() simply redirects back to the

customers.html.twig view which displays the database contents in a table.
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Symfony offers another way to insert data into the database, without setting the data to the
Customer ohject manually by specifying each field. This is called class binding when the

Customer model class is bound to the form.

To do this, a new function called configureOptions() is created in the CustomerFormType class.

Within this method the function setDefaults() is called with an array specifying the option
‘data_class’ which is set to the class or model to be bound to the form. In this example, this
will be the Customer model class. When the form submits, this method will automatically

create a Scustomer object.

In the CustomerAdminClass the New{) method can then be updated to call getData() on the

Scustomer object. Thus allowing for the removal of a few lines of code.
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When tested, the data is still inserted to the database.

Add Record

First name Last name

Testy McTestFace

City

Test City

Phone

5 Christina Berglund Luled 0921-12 3465
22 Peter Davies SWANSEA 07980002273
23 Testy McTestFace Test City 0192783644

This class binding feature of Symfony is worth noting as it allows for custom forms to be
created which may wish to insert into many different tables in the database. By simply
creating a custom model class with the desired properties and setting the ‘data_class’ to the

custom model this is made possible.

3.2.4.3 Updating Data

Updating records in the database follows roughly the same pattern as creating records,

however, there are some slight differences. Firstly, a new Edit method is created in the
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CustomerAdminController with a new route specified in the annotations to /edit, however,
when editing data the ID of the record to be edited needs to be passed into the URL to firstly,

correctly identify the record to be edited and secondly as this ID will be passed into the

function to populate the form’s placeholders with the correct data for that record.

The next steps is to call the getDoctrine()->getManager() method with gets Doctrine’s entity
manager object which will be responsible for retrieving the object from the database. Then,
the EntityManager is used to call the getRepository() method to fetch the correct data from
the database relating to the ID which is passed into the function find() called on the

getRepository() method.

->getDoctrine ()

Then, as when creating a form for the insert, a form object is created but for editing data, the
fields are populated with the data from the table fetched by the getRepository() method in

the previous step.

Now, when the URL /edit/Sid is visited, where $id represents an ID in the database, the
following table is displayed with the data as placeholders in the form to allow users to see the

data they are editing.

@ 127.0.0.1:3000/edit/5

s <@ Principality ™M GMail
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Add Record

First name Last name

Christine Berglund

City
City

Phone

0921-12 3465

The following lines of code in the Edit() function are similar to that of the New() function to
insert data. The handleRequest() method handles the POST request and the same
isSubmitted() function is called in an if block to execute the query. The only difference when

updating a record is the absence of the persist() method. When updating records, only the

flush() method needs to be called on the entity manager.

A new flash message is added to inform the user that the query has executed successfully,
and the page is redirected to the customer table view. In the customer view, two new columns
have been added to the bootstrap table to render edit and delete links next to each record.
These are passed the corresponding ID using the Twig syntax, meaning that each URL route

will have the ID passed into it.
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Surname
Anders
Trujillo

Moreno

Surname
Anders
Trujillo

Convery

~

City Phone

Berlin 030-00743217 Edit
México D.F. (5) 555-4729 Edit
México D.F. (5) 555-393 Edit
City Phone
Berlin 030-0074321 Edit
México D.F. (5) 555-4729 Edit
México D.F. (5) 555-393 Edit
I () )

Delete

Delete

Delete

Delete

Delete

Record Successfully Amended!

3.2.4.4 Deleting Data

Deleting records is much simpler than inserting and editing. Again, a method is created, routed

to a del page which is also passed an ID. The same methods getDoctrine()->getManager() are

called and the data is fetched from the repository with the ID passed in. To remove a record,

the method remove() is simply called, again the final step is to call the flush() method to render

the changes to the database.
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Record Successfully Deleted!

Customer Information Table

Now, when a delete link is clicked in any row, that record is deleted. A new flash message is

also added and a redirect.
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4. Evaluation

The web application submitted provides a brief look into the capabilities of Symfony using
dependency managers, object relational mapping tools, server-side templates and basic CRUD

features.

There has also been an attempt to publish the application to Microsoft’s Azure portal and
although the Git repository is available on Azure DevOps, and a pipeline to Azure hosting
services was created, it was not possible to generate the mappings from the application to a
MS SQL database in Azure, furthermore, when pushing the application to Azure the CSS files
were not included, resulting in a poor looking interface, which can be seen by visiting

https://awdass.azurewebsites.net/.

The application itself is very simple, and it is disappointing that it does not have any more
complex features, such as validation on forms or more than one table interaction, however,
this is due to time constraints placed on this assignment with other assignment commitments

and the major project deadline also looming.

In hindsight it may not have been the best plan to try and learn a new PHP framework in the
short amount of time allocated to complete this assignment, however, the brief encounter
with Symfony has proved a good learning exercise and demonstrated briefly how powerful of
a framework Symfony is. It is certainly a framework which will be looked at in more detail

when time permits.
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