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Introduction

This report will look to cover two main topics presented: Firstly, The Software Testing Processes
and Techniques deployed at the DVLA and secondly look to present research and understanding into
programming technigues such as High Cohesion, Loose Coupling, Data Hiding and Information Hiding.

Furthermore, this report will look to illustrate the unit testing performed on programming tasks covered
throughout Part One and Two using techniques such Junit.
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Chapter One: DVLA Software Testing Techniques

Throughout this chapter, a report will be presented on the topic of Software Testing Processes
and Techniques deployed at the DVLA. As well as this, illustrations and discussion around Unit Testing
will be presented to outline the testing processes performed throughout the programming exercise.

The DVLA provide a wide array of technical services to the public, all of which are created using
many different techniques. This can be seen via their front-end Ruby Services, all of which interact with
a backend primarily written in Java.

As such, there is a requirement for the utilisation of different testing techniques. The tools that we
would use to test a front-end service may differ to that of a service which sits in the backend: This is
important to outline as it sets the premise for the different tools and techniques used for testing at the
DVLA.

1. Part One: JUnit Testing

When performing JUnit tests at the DVLA, Maven is used: Apache Maven is a software project
management and comprehension tool [2]. By creating Maven based projects we can ensure that our
project structure and dependencies are accurate. This is possible through its use of POM files, such as:

Figure 1: POM File | XML
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Figure 1illustrates the POM file which is created through the use of XML. This allows us to create a list
of dependencies required for our application, such as dependencies for JUnit without the need to
further manually update the projects structure.

Furthermore, at the DVLA developers will use JUnit for unit tests so to test features within an
application such as methods that add new functionality. When performing unit tests for Ruby based
application, RSpec is used.

1.1 Part Two: Cucumber & Selenium

The DVLA utilise features offered by that of Cucumber and Selenium for their web application
testing. Cucumber is used to write integration tests and acceptance tests. There are a number of
reasons to make use of testing when concerned with web application development, deployment and
maintenance: Ensuring that a web application works and will continue to work across a set of
supported browsers is an essential part of the web application development lifecycle [3].

There are a number of benefits to being able to automate a testing suite to run tests against your web
services, such as detecting problems early and being able to obtain continuous feedback from tests.

1.2 Part Three: Gherkin

The DVLA also utilise Gherkin to write their ruby test cases. Below is an example of writing
test cases during an exercise at the DVLA.

@ album_steps.rb — C:\Users\User-Admin\DVLA\functional-tests\features — Atom
Eile [Edit View Selection Find Packages Help

Project

When(“1 ask for

Then("It w

Figure 2: Gherkin
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1.3 Part Four: DVLA Conceptual Testing

Below illustrates the process by which the DVLA conduct their testing

Production

N

Developers & Testers Workspace

Interact With Remote Repositories. Pull
Down Required Repo > Work On it >
Commit & Push This Back Into Remote

Internal

[RPSp—— \

Repo.

Figure 3: DVLA Concept Testing Environment

At the top of this illustration we can see their cloud area: It is here that any code repositories are
stored. Staff can access this from their working areas to further create new feature testing branches
while pulling the remote repo on their local workspace. Once these new features have been tested
and are satisfactory, branches are then merged back into the Master.

Furthermore, once new features have been tested and implemented, they are pushed onto an
internal repository. These are further pushed into pre-production or production depending on the
nature of the application. Finally, at the DVLA we can see a multitude testing that is performed, such

as:

Test Type

Description

Automation Tests | Automation Tests are heavily used at the DCLA to automate the process of
testing. Manual testing is never done.

Static Tests When Static Testing, the DVLA read documents from a different perspective to
make sure it makes sense,

Ul Tests DVLA perform Ul Testing to ensure that visual fields work as intended.

Acceptance Tests | During Acceptance Testing, the acceptance criteria is written first and is
otherwise known as the three amigos, such as Developer, Tester and Business
Analyst or BA.

Integration Tests | Such as JUnit are performed to test backend code such as the DVLAs Java built
systems. These integration tests are performed to test the integration of new
features onto core systems.

Load Tests During load testing we prepare the system for expected loads in terms of the
amount of requests that the system will be handling.

Stress Tests When performing Stress Testing we deliberately push to fail.
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Chapter Two: Programming Exercise Testing

This part of the report will look to illustrate the JUnit Testing performed throughout the first
exercise. Importantly when performing unit testing we are primarily looking at creating the test before
the code functionality. We want to test to fail at first, and then look to write the code to make the test
pass.

2. Part One: Exercise One | Average Test

During the programming exercises there were a number of methods which performed separate
functions. The average method allowed users to determine the average of both sets of numbers.

ble expected =

e actual = Main.average(testSet);

315( message: “Failed", expected, actual,

Figure 4: JUnit Tests | Average

The above will first fail as the array only holds two numbers, added together we should have a value of
15, with the average being 7.5. However, we want our expected value to return an average of 10, as
such once the test has failed we will ensure that the actual parameters return the expected value.
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Figure 5: JUnit Tests | Average Fail

Above we can see the test has expectedly failed. Let's now make it pass:

Process finished with exit code 0

Figure 6: JUnit Tests | Average Pass

2.1 Part Two: Exercise One | Min Test

Method to determine the Minimum Value within a number set.

Figure 7: JUnit Tests| Min Fail
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:\Program Fi

Figure 8: JUnit Tests | Min Pass

2.2 Part Three: Exercise One | Max Test

Figure 9: JUnit Tests | Max Fail

"C:\Program Files\Jax c-11\bin\java.exe"'

Max Value of Set 0 is:

Process finished with exit code

Figure 10: JUnit Tests | Max Pass
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2.3 Part Four: Exercise One | Print User Array

Method to produce the user arrays.

Figure 11: /Unit Tests | Print User Array Fail

Figure 12: JUnit Tests | Print User Array Pass
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2.4 Part Five: Exercise One | Intersection

Method to determine if there is an intersection that exists between sets.

Figure 13: JUnit Tests | Intersection Fail

s MainTest

int testCount =

double expected = 0;

ble actual =

Figure 14: JUnit Tests | Intersection Revision

Revision made for passing.
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Figure 15: JUnit Tests | Intersection Pass
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Chapter Three: Programming Exercise & Investigation

Throughout this chapter research into High Cohesion, Loose Coupling, Data Hiding and
Information Hiding will be conducted and reported upon. Furthermore, illustrations and discussion
around Unit Testing will be presented to outline the testing processes performed throughout
programming exercise.

3. Part One: High Cohesion

High Cohesion is a programming concept which suggests that a Class performs a “Well Defined
Job”. In other words, we have a Class which performs that task that it sets out to achieve and only that

[1].

So, we can say that an application that is well designed is one with that of High Cohesive Classes:
Importantly, these Classes are designed towards specific and specialized task. This is also described as,
Cohesion is used to indicate the degree to which a class has a single, well-focused purpose [9]. This can
further be illustrated as a small one-part application that sees a Method of type Calculator return a
subtraction of two numbers.

Figure 16: High Cohesion

Here we simply have an application which performs High Cohesion as its methods only perform one
specific task: That of subtracting two numbers. Although, arbitrary this provides an insight into how
we may ensure our code is of High Cohesion.
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3.1 Part Two: Loose Coupling

Loose Coupling is a concept which is easy to understand, but difficult to code and detect. When two
objects can interact with each other but have very limited knowledge about what each object can do
[4], this is loose coupling. Importantly, we can see that Coupling is described as, Coupling is the degree
to which one class knows about another class [9].

There are several advantages to enforcing loose coupling, such as:

* Improved Testability: As noted above, as your code is not dependent on other Objects, this
makes unit testing easier to write.

* Improved Readability: When we are able to decouple our code and achieve loose coupling,
we gain improved readability.

Importantly we can note that Loose Coupling is often achieved using Interfaces. Interestingly, after
research into the subject matter, one can see that, the Java language and IVM are only very loosely
coupled [8].

Pg. 15 Programming & Software Testing




3.2 Part Three: Data Hiding

An important concept of Object-Oriented Programming is that of Data Hiding. Data Hiding is a
way by which a developer can protect their application data from the “Outside World”, or rather
protects its “State” from any interference.

Furthermore, data hiding is a process by which we hide the data within the class, making it available
only through the methods [7].

Looking at the above, we can simply explain that when wanting to enforce Data Hiding, we are looking
to “Hide” unimportant details from the user: User being that of a Software Developer, and only
showing them relevant data. As such, an analogy of the brakes within a car: When we press our brakes,
we know that they are there, and they should perform in a certain way, we don’t however know how
this is working behind the scenes.

Now if we consider this example in programming, Data Hiding is performed with the help of Access
Modifiers, such as the Public and Private Access Modifier. Here we can see Private Members being
inaccessible from outside of the Class in which they were created: Furthermore, the Public Members
are only accessible to the users, such as other developers.

Finally, the most important reason is to hide the internal implementation details of your class [7].

ige COm.company ;

e weight;

this.weight

this.weight;

Figure 17: Data Hiding
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3.3 Part Four: Information Hiding

We can see the introduction of Information Hiding by that of David Parnas around 1972. He
argued that the primary criteria for system modularization should concern the hiding of critical design
decisions [10].

Similar to that of Data Hiding, importantly, Information Hiding can be used to help prevent the
accidental or intentional change to parts of a program [5]. Importantly we can see Information Hiding
as the process by which we can hide the critical design decisions within our code. Furthermore,
modern Information Hiding together with subtyping creates situations where both an abstract
variable and one or more of its dependencies are visible, but the associated representation is not
visible [6].

It is important to understand that Information Hiding is not Encapsulation, and we should not confuse
one for the other. Unlike Encapsulation, which is an Object Oriented Programming fundamental
concept, Information Hiding is a mechanism by which we restrict the access to critical parts of an
objects components.

We would want to use this as there are, as suggested, critical parts to a system that we do not want
to provide access to, where this access could make changes to the way in which the object functions.
One way in which we can do this is by ensuring that we make our objects components Private
Members over Public Members.

Pg. 17 Programming & Software Testing




3.4 Part Five: GIT Repo

Below illustrates the creating of the GIT repo for Part Two. This gives a brief overview of the
process involved with working with a remote and local repository and using GIT adds, pushes, clone’s
commits and other commands such as status and init.

pro
u appear to ha

ITRep

ser-Admi

Figure 18: Git Repo

Figure 19: Git Repo
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3.5 Part Six: Exercise Two | buildConnectBoard

The first test was to ensure that the board was being built strictly to the size parameters passed
through the Global Board variable & the expected character placeholder found within the boards
array elements.

Figure 20: JUnit Tests | buildConnectBoard Fail

< expected.length; column ++

Figure 21: JUnit Tests | buildConnectBoard Fail
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The second test was to ensure that the board was being built using the correct characters.

}; row < expected.length; row ++)

t column = @; column < ength; column ++)

ted[row][column] =

Figure 22: JUnit Tests | buildConnectBoard Pass

Revision to test allows for pass: Ensuring that the actual char array size and placeholder value matches
allows for pass.
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3.6 Part Seven: Exercise Two | valUserlnputBoardBounds

Below we can ensure the failing of the method by passing a higher bounds than what is
expected by the application, further passed by ensuring the correct parameter.

Figure 23: JUnit Tests valUserIinputBoardBounds Fail

nt passNum = 5;
actual Ma

d, actual);

Figure 24: JUnit Tests valUserinputBoardBounds Pass
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3.7 Part Eight: Exercise Two | blitzMove

Figure 25:JUnit Tests | BlitzMove Fail

Figure 26: JUnit Tests | BlitzMove Pass

The above is testing that the blitz has been set to 0 so that players cannot continue to use the move.
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Figure 27: JUnit Tests | BlitzMove Fail

Figure 28: JUnit Tests | BlitzMove Pass

The above makes sure that the method only handles a 5x5 char array.
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3.8 Part Nine: Exercise Two | placeTimeBomb

Figure 29: JUnit Tests | placeTimeBomb Fail

Figure 30: JUnit Tests | placeTimeBomb Pass

The above is testing that the bomb has been set to 0 so that players cannot continue to use the
move.
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Figure 31: JUnit Tests | placeTimeBomb Fail

Figure 32: JUnit Tests | placeTimeBomb Pass

The above makes sure that the method only handles a 5x5 char array.
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Chapter One Appendix
Chapter One Thought Process

The first feature | wanted to implement during the first exercise was the number arrays. Once | had this
working | could move on to the other features of the application such as drawing out on paper how the
set difference and intersection methods would need to work. Before this | also knew that | had to ensure
that validation checking was being performed on users input as well as looping back through allowing
users to attempt to input values until they pass error checking validation. After doing the assignment, |
can see that the public global variables should really either not be used or at the very least set to private,
so to perform good coding practice. As such, this is something that | would look to change in the future.

v Numbers Would You Like to Enter?)

couni = scan.nextlni();

1 of Numbers: ")

Mumber

Menu Option: ")

MenuChoice

Pg. 29 Programming & Software Testing




Pg. 30

min |
m:

min2

Input !

Mion a) {

Input Mi

ping

Programming & Software Testing




Pg. 31

: min

L. prif You Che
| determineSetDiffl

temp

Programming & Software Testing




min

temp.|
mim ) §

templj

min:

sum

sum

Pg. 32

aver

("Min Value

T

g

p Found

“ount + " [s: " + min)

Exitin

Programming & Software Testing




Pg. 33

temp2

templ )

Found m [

Programming & Software Testing




Chapter Two Appendix
Chapter Two Thought Process

My though process going into the second exercise was to first build the board. Once the board was built
and working | wanted to start creating some of the players gameplay functionality. | needed to do both
of these first so that | can perform my own tests to ensure the game was bounds checking correctly.

The hardest part was the logic for detonating the bombs, more so, the clearing of the counters.
Although I did it, | found it frustrating as | know this can be done within a for loop instead of hard coded.
So that | could write code for the blitzing and bomb, | drew on paper and made notes so that | could
tackle the problem. This can be further illustrated below:

Above gives an example of how | approached tasks such as win checking and the clearing of counters
when the time bomb detonated.
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Programming, Parts One and Two

GRADEMARK REPORT

FINAL GRADE

72/100

GENERAL COMMENTS
Instructor

PART ONE

Engagement with Literature Skills (25) 17
Knowledge and Understanding Skills (10) 7
Cognitive and Intellectual Skills (10) 7
Transferable Skills (5) 4

Practical Application Skills (50) 37

Part 1 Software Testing

Report started off very promisingly but then tailed
off and finished rather abruptly. | did like the
discussion of the technologies e.g. Gherkin, etc., but
the overall testing process used in the DVLA is not
very clear from this report.

No references provided.

Code Part1 Number Sets

a. Display numbers in sets COMPLETE
b. Determine max and min COMPLETE
c: Calculate average COMPLETE

d: Determine overlap COMPLETE



e: Intersection COMPLETE
f: Set difference INCORRECT

Use of JUnit YES, SIMPLE FUNCTIONS HAVE BEEN
TESTING

Use of Git YES

Use of Java Doc YES

Code quits after you choose any menu option, it
should only quit if you choose to do so. Set
difference functions incorrectly. More comments
required in code, especially in more complicated
functions.

PART TWO

Engagement with Literature Skills (25) 8
Knowledge and Understanding Skills (10) 8
Cognitive and Intellectual Skills (10) 7
Transferable Skills (5) 4

Practical Application Skills (50) 37

Part 2 Design Principles

Your references are far too web-based and lack
academic credibility as a result.

The discussion in your report is good.

You tread the line uncomfortably close to unfair
practice in a few places - there are two chunks on
page 17 in particular where material clearly should've

been quoted.

The report is beautifully-presented, though there



are some minor issues with phrasing in places.

Code Part 2 Connect 4

Display board COMPLETE

Enter column COMPLETE

Check column position is empty COMPLETE
Drop counter to position COMPLETE
Check win/lose COMPLETE

Blitz feature COMPLETE

Time bomb feature COMPLETE, WITH BUG
Use of JUnit YES, A BIT BRIEF

Use of Git YES

Use of Java Doc YES

Usability of game could have been better, when do
you press 'b'?? There is far too much "manual code"
checking that should have been performed in a loop.

Overall Comments

A number of Git commits made with branching. The
time bomb leaves a floating counter because it
doesn't move any counter above those that have
been destroyed.

Marks Part One: 72

Marks Part Two: 64
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