Abstract

In the current society, mobile games are often used by numerous individuals. It is a well-
known fact that in-app purchases are required for many gamers, in order to improve the
gaming success and gain competitive advantage among the other players. In the
perspective of the developers, in-app purchasing done by the gaming individuals is the
main revenue stream, but in the developing countries including the Sri Lankan context,
the players do not tend to purchase these, since there is no financial benefit other than
succeeding in the game. The other reason for the reluctance of using In-app Purchases is
that the credit card details should be provided to purchase them. This is an issue faced by
the players by not being able to utilize the total advantages provided by the game. If these
purchasing by the players is increased, Mobile Game Developers will be able to gain the

opportunity to expand their market and increase their revenues.

The solution is to use Virtual Coins instead of Actual Coins, which includes three parties
to use the system developed by the organization i.e. the players, the game developers and
retail distributors. The process involves a few steps. The retail distributor could assign a
discount to the relatively low demanded products, in order to make the sales high. Instead
of giving them the monetary discounts, the owner could purchase virtual coins from the
portal, and assign those coins instead of the discount, which will be received by the
customers who are registered in system. This will increase the sales of the grocery item
rather than just giving a discount. The customers could use those coins he/she earned by
buying a day-to-day item, to purchase the Gaming Objects (Usually provided by In-app
Purchases). This will give the customer to use the money he spent to buy a good/service
to purchase gaming benefits, without exposing the credit card. The game developers who
use portal API to develop games will be gaining a revenue via the purchases done by the

players.

The system was developed using the programming languages PHP, HyperText Markup
Language (HTML), Cascading Style Sheets (CSS), Javascript, C# and technologies such
as XAMPP, MySQL, Visual Studio and Unity 3D. This system would undoubtedly be a

unique solution facilitated to three arenas of business.
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CHAPTER 1
1. Introduction

This project “A smart mobile in-app purchasing solution for gaming community” named “Save
Me” presents the importance of moving with new trends in the technological arena to succeed
in business, through a smart mobile in-app purchasing solution for gaming community. The
increased use of mobile applications in the current society has paved new ways of emerging

requirements and opportunities.

The cellular technology is playing a significant role in simplifying the daily tasks, changing the
outlook towards information. It is undoubtedly evident that apps have become an integral part
of the digital ecosystem. In fact, these apps are progressing to make ubiquitous presence.
However, staying up-to-date with the latest trends of mobile app development has become a

must rather than merely an option.

These opportunities of the increased use of mobile applications are utilized in the project, where
the solution includes three stakeholders. i.e. gamers, developers and distributors of goods and
services (of any retail industry — no particular client since this system deals with three types of
users). Mobile games are used to attract the customers, which will increase sales of retailers and
the income of mobile game developers. The requirements of the mobile application users are
also being addressed in the system, where a solution to the reluctance of purchasing in-app

purchases is provided.

This product is a unique solution as well as an opportunity in the evolving market, which

addresses the requirements of diverse target markets.



1.1. Identification of the Problem

The mobile gaming industry is gaining attraction from the society daily, where it has already
become a desire. With the vast usage of smart phones, the mobile applications being developed
as games has become more popular (Figure 1). It is vital that every mobile game developer
become competitive amidst this trend. In addition, the players too strive hard to gain competitive
advantage in playing the games.

Time Spent On iOS And Android Connected Devices

Apps Vs. Mobile Web, January-March 2014, U.S. Data

e BI INTELLIGENCI

Apps, 86%
Twitter, Lg%

Entertainment, 4%

News, 3%

Others, 3%

Source: Flurry Analytics, ComScore, NetMarketShare

Figure 1 - Usage of Gaming

Mobile game players are addicted to play free games, but yet in developing countries including
Sri Lanka, the players are reluctant to do in-app purchases, which are to be done during the
game. An in-app purchase is the purchase of goods and services from an application on a mobile
device, such as a smartphone or tablet. In-app purchases allow developers to provide their
application for free, while providing anyone who downloads the free version the opportunity to
upgrade. Since the developer can always add new features and content to the application after it

is downloaded, application users will not have to download a different application later.



The major revenue stream of the mobile game developers remains to be the in-app purchases
done by the mobile game players. Mostly these mobile games are freely accessible by each

player and the only instance where the player has to pay is the In-app Purchasing.

The problem is explained below, which combines two arenas, which are mobile game industry
and sales and marketing (Distribution).

Mobile Game Industry — In the current context of Mobile Game Industry, mobile game

developers’ main revenue is the In-App Purchases of their mobile games. But these In-App
Purchases are not much popular among mobile gamers, especially in developing countries. This
is because the players have to reveal their credit card details (which are confidential) and spend
only for buying game objects, which is not worthwhile. Some individuals do not possess the
credit card facility, too. Thus the revenue of the game developer decreases, where a potential

market segment is lost.

There is a massive opportunity to implement an alternative method to do In-App Purchases
without using credit cards. In the meantime, the mobile game developer would get the revenue

as well, since they would be able to tap into a new market segment, in a different manner.

In addition, the players of the games too gain a competitive advantage compared with the other
players, since they get to use the maximum benefits/resources provided by the game. Most of
the players do not like to spend only for buying some virtual object unless they have an actual
benefit from it other than getting the competitive advantage in mobile game. They expect

something valuable for their day-to-day life as well.

Distribution — The objective of most of the distributors in any retail industry is to increase their

sales. To achieve that objective, they need a competitive advantage among their competitors.



1.2. Motivation

In the current context, distributors reward discounts and offers to attract their customers. But
most of the time those offers do not make the customer satisfied. Many of the offered items are
not useful for the customers. Especially in the modern society where more people have
connected with the mobile, they expect that something will support them with the technology.

1.2.1. Weaknesses of the Current System

Players do not like to pay only for virtual objects, where they have to provide their confidential
credit card details for payments because of security issues. There is no alternative method to do

virtual purchases.

On the other hand, there is no way to use the rewards or discounts as per the willingness of the
customers. Furthermore, the mobile game developers have no way of increasing their revenue

in terms of in-app purchases.

1.3. Goals/ Objectives

The project objective is to overcome the below mentioned issues and provide a solution taking

the advantage of the opportunity.

When considering the mobile game industry, it has the process of In App Purchases. Developer
develops the game with In App purchase option. Product releases to the market with a price of
premium, subscription or any other method. Game contains some virtual objects like powers,
equipment, etc which allow the players to excel in the games. Some of these objects are offered
freely to continue gaming. But at some point, player has to buy those objects to play the game
smoothly. These objects may be some equipment or an add-on to the game. To purchase those

objects the player should give their credit card number to the game stores. After that the players

4



can purchase the object by clicking on the button. Then the amount credits to the developers
account automatically. This process is an automated process. The weaknesses of the current

system are that the players do not like to pay only for virtual objects.

In terms of sales and marketing, distributors use reward system to increase their sales and profit.
In some cases, they offer some other item freely or else they deduct the price of the product, as
discounts. This system is a completely manual process.

Thus, the objectives of the proposed project can be summarized as follows.

1. To develop a system, where the payment of the players is avoided or minimized, which
increases the usage of games by the users. This will make the players more motivated,
since they get to use the benefits/resources of the games without a cost.

2. To develop a platform which increases the revenue stream of the game developers, by
increasing the number of games played by users.

3. To attract more customers to the retail chain (Distributors/Supermarkets), by providing

discounts in a novel method, which provides benefits to the customers.

1.4. Scope

The system covers a few mobile games developed which has no particular age limit and could
be played in different levels and interests. It possesses the management of players who earn
points (by allocating virtual coins via the system, for each win of the game), allowing the points
to act as purchasing coins. It also has purchases management (maintaining the player’s account
balance in terms of earned and spent coins) and strategic report generation (Example — Summary
of earned coins, total savings through coins in terms of discounts, monthly summary reports for

the developers and the game users).

But the system does not cover the user payment aspect, which means that the customer’s
reduction of actual monetary bank balance will not be looked into. This is because the systems
like PayPal will not be repeated, since they are already available. The virtual coins allocation

through earnings and the reduction will be handled.



1.5. OQutline

In Chapter 1, the nature of the current business process was identified. Then the problems and
issues were defined, through which the objectives were emphasized. Furthermore, clear

boundaries and scope for the system were defined.

Chapter 2 explains the background of the study, which analyses the existing system and the

requirements.

Chapter 3 elaborates on the methodology used in the study along with the system design and

system development, which is explained through a user manual.

Chapter 4 evaluates the system deeply, using testing strategies and achieved objectives of the

project.

Finally, Chapter 5 concludes the report with the limitations, future work and suggestions.



CHAPTER 2

2. Background

2.1. Requirement and System Analysis

There has been an exponential growth in the proliferation of mobile apps over the last decade.
It has become imperative that companies use these mobile apps to connect to existing and
potential customers to sustain or build new revenue streams. The popularity of gaming has being
growing and with connectivity improving in the developing nations, the potential for growth in

these countries with a large tech savvy youth population is huge.

2.1.1. Existing System

Currently there are two systems for mobile game industry and sales and marketing. When
considering about the mobile game industry, it has the process of in-app purchases, where the
developer produces the game with the aforementioned process. Then the product is released to
the market at a premium, subscription or any other arena. The developed game contains virtual
objects, some of which are offered freely to continue gaming. But at some point, player has to
buy those objects to play the game smoothly, which is an add-on to the game. In order to
purchase such objects the player should give their credit card number to the game stores.
Afterwards the player can purchase the object. Then the amount credits to the developers

account automatically. This process is an automated process.

Payment methads
File of Gerns (Clash of Clans)  $5.61 v gwesathsara@gmall.com

&= Add credit or debit card

CONTINUE

Figure 2 - Interfaces of the Existing System



In the sales and marketing industry, the distributors use reward system to increase their sales
and profit. In some cases, they offer one other item free or else they deduct the price of the

product.

2.1.2. Overall Use Case Diagram of the Current System

<= System>>

In App Purchase

o Player Registration
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- L Get Payment
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W Make Purchase

Registered Player

Figure 3 - Current System - Use Case Diagram

The above use case diagram explains the overall system of In-App-Purchasing. According to
the diagram, every game player can select the game object they want, but only registered
customers can check out and make purchases. For a new player, it is essential to register to the
system. In order to purchase items, players should provide their payment details. Game
developers earn money according to the number of purchases happened in their mobile games.



2.1.3. Functional Requirements

Functional requirements describe what the system should be able to do in order to satisfy the
main objective of it. Mainly these describe what the tasks are or functions which the system can
perform after implementation. Following table will explain the functional requirements of this

project.

Requirement

Shall be able to download games

Shall store player details

Shall be able to purchase game objects

Shall be able to track the purchases of the player

Shall be able to get discounts for purchases

Developers shall be able to add new games

Developers shall be able to earn money

Shall be able to categorize the games

Shall be able to review games

Shall be able to get comments from players

Shall be able to generate reports

Shall be able to access to the purchasing screen easily

Should be able to suggest games for players

Should be able to display distributors’ offers

Should utilize the available hardware and software

Should be able to display assets available

Distributors should be able to promote their products




2.1.4. Non Functional Requirements

Non-functional requirements describe the usability, reliability, performance, maintainability
and other similar aspects of the system. These set of requirements may not be directly related to
the main functionality but they are of extreme importance to the proper functioning of the

system.

Requirement

Shall be a user friendly interface

Shall provide precise information

Shall have quicker response time

Shall facilitate concurrent access

Should provide a web interface

Should be cost effective

Should use the existing resources efficiently

Should ensure security

10



2.2. Review of Similar Systems

The following are the similar systems currently available as individual solution, unlike the
proposed system. The proposed system is an innovation with an integrated system connecting

all the systems below.

1. Inapp purchasing in Google Pay Store and Apple Store [2]
2. Loyalty point systems in supermarkets [3]

2.3. Comparison of Alternative Design Strategies

There are several alternatives, which are other approaches to overcome the identified problems.

The following are those Business System Options (BSOs).
BSOL1 - Use Google’s Play store and its In-App-Purchasing system to distribute games.

BSO2 - Publish games as third party applications and let the user to install game directly from

the publisher’s website.

BSOS - Publish the game in Google’s Play store and allow users to do In-App-Purchases using

a coins system.

11



BSO Analysis of Functional Requirements

Description

BSO 1

BSO 2

BSO 3

Shall be able to download games

X

X

X

Shall store player details

Shall be able to purchase game objects

Shall be able to track the purchases of the player

Shall be able to get discounts for virtual purchases

Developers shall be able to add new games

Developers shall be able to earn money

Shall be able to categorize the games

Shall be able to review games

Shall be able to get comments from players

Shall be able to generate reports

Shall be able to access to the purchasing screen
easily

X| X| X| X| X| X| X| X| X| X| X

Should be able to suggest games for players

Should be able to display distributors’ offers

X| X|  X| X| X| X| X| X| X| X| X| X| X

Should utilize the available hardware and
software

Should be able to display assets available

Distributors should be able to promote their
products

X X X X| X| X| X| X| X| X| X| X| X| X| X| X

BSO Analysis of Non-Functional Requirements

Description

BSO 1

BSO 2

BSO 3

Shall be a user friendly interface

Shall provide precise information

Shall have quicker response time

Shall facilitate concurrent access

X| X| X| X

X| X| X| X

Should provide a web interface

Should be cost effective

Should use the existing resources efficiently

Should ensure security

X| X| X| X| X| X| X]| X

12




2.3.1. Selected BSO and Justification

BSO 1 is a low cost option. Developers get the complete benefit from their games. But when
considering about the security, it is very difficult to ensure a protection as Google does. The
main issue in this BSO is the lack of users and small collection of games. Because of these
issues, it will not make a good profit for the developer. Users usually do not like to install games

from untrusted parties as well. Thus, this BSO will not satisfy the requirements properly.

BSO 2 is a trustworthy option. It has a huge marketing segment. But in this system, players have
to provide their credit card details and have to pay actual money to purchase game objects which
players do not like to do. It reduces developers’ profits and players’ experience. Even if this is

a good option, these issues limit requirements.

BSO 3 has all the benefits of BSO 2 and players do not have to give credit card details or pay
actual money. Since this option satisfies all the requirements and give benefits to players,
developers and distributors, the selected BSO will be BSO 3.

2.4. Summary

This chapter described the current scenario of the problem situation. It defined the current
process through the use of case diagrams. Additionally, it contains a discussion on possible
business system options followed by a requirement specification. Finally, the possible BSO’s
are evaluated against the requirement catalogue and justification of choosing the best BSO

through the proposed system is provided.

13



CHAPTER 3

3. Methodology

3.1. System Design

This includes the proposed system’s design. It describes the proposed system and its
functionalities in a more detailed manner, by utilizing use case diagrams and activity diagrams.

The database design is also included along with the methodology used in the proposed system

Outline -

o Use Cases

o Activity Diagrams
o Sequence Diagrams
o Class Diagrams

o Database Design

o Interface Design

Here onwards, the product “A smart mobile in-app purchasing solution for gaming community”

will be referred as “Save Me” for convenience, in the diagrams.



3.1.1. Use Case Diagram

A use case diagram at its simplest is a representation of a user's interaction with the system that

shows the relationship between the user and the different use cases in which the user is involved.

<= System>=
Save Me

o
__,—:—"_'_'-
|
Ay
LY
A
hY
< extend=>
A
A
AY
Ay

/ sincludes

New Player

Earn coins by
buying items

Registered Player

_ ==indude=s — T

f .
Registration /
_—'-'-""_Fd___ —________"7\———_

!
\ \ I

) )
\ \n\
H'. {{indude}\
== indudes= I \\
\ i

AN

Purchase
'Save Me'

Figure 4 - Overall use case diagram for the proposed system
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Table 1 - Use Case Description for Earn Save Me Coins by Buying Items

Use Case Earn ‘Save me’ coins by buying items

Use Case Id SM 01

Actors Registered player

Description Registered player buys ‘Save me’ eligible product. Then coin amount

assigned for that product will be added to the player’s account.

Pre-Conditions

Player register to the system; Coins should have been assigned to the
product

Post-Conditions

Added coin amount will be saved into player’s account.

Exceptions

Product is not eligible for offer.

The author has described one use case diagram (Table 1) for the convenience of the reader.

Description — The customer/ Player buys products from the distributor which are having

assigned points (coins). The exception could happen when the customer buys a product which

does not belong to the offer. When the customer buys the product, the amount of coins allocated

will be added to the account, which he/she can use when receiving in-app purchases.

Table 2 - Use Case Description for Assign Coins to Product

Use Case Assign coins to product

Use Case Id SM_02

Actors Distributor

Description Assign a ‘Save me’ coin value to the product before distributing.

Pre-Conditions

Distributors should have a coin balance in their account.

Post-Conditions

Exceptions

16




Table 3 - Use Case Description for Buy Coins from Save Me

Use Case Buy coins from ‘Save Me’

Use Case Id SM_03

Actors Distributor

Description Buy a coin package from ‘Save me’ portal.

Pre-Conditions

Distributor should be logged in to the system.

Post-Conditions

Exceptions
Table 4 - Use Case Description for Purchase with Save Me Coins
Use Case Purchase with ‘Save me’ coins
Use Case Id SM_04
Actors Registered player
Description Make the payment to the game object selected using the user’s ‘Save

me’ coins.

Pre-Conditions

There should be a selected item and the checkout should be
completed.

Post-Conditions

Exceptions

17




Table 5 - Use Case Description for Checkout

Use Case Checkout

Use Case Id SM_05

Actors Registered player

Description Check the coin balance of the user and compare the selected object

value with the available balance.

Pre-Conditions

Should select the game object.

Post-Conditions

Proceed to purchase.

Exceptions Cancel checkout
Table 6 - Use Case Description for Select Items
Use Case Select items
Use Case Id SM_06
Actors Registered player, New player
Description Select the object need to be purchased.

Pre-Conditions

Post-Conditions

Exceptions

Proceed to checkout

18




Table 7 - Use Case Description for Registration

Use Case Registration

Use Case Id SM_07

Actors New player, Distributor, Developer
Description Create an account and register to the system.

Pre-Conditions

Post-Conditions

Exceptions User already registered.
Table 8 - Use Case Description for Get Payment
Use Case Get Payment
Use Case Id SM 08
Actors Developer
Description Developer gets payments for the purchases done through his games.

This section is handled by an already developed method in Google
Play services.

Pre-Conditions

Developer should have an account in Google play developer console.

Post-Conditions

Exceptions

19




3.1.2. Activity Diagrams

Activity diagram is another important diagram in UML to describe the dynamic aspects of the
system. Activity diagram is basically a flowchart to represent the flow from one activity to

another activity.

Activity Diagram for earning coins

Earn Coins

Manufacturer/Distributor

Submit purchased
product to ——
checkout
[Mot eligible]
[Eligible]
Recieve Barcode
—
value

Check
manufacturers’
coin balance

[Mot enough]
[Enough] I

+ Send userlD request

Receive user|D
request

Receive user|D
4 Send userlD request
request

¥

Check UserlD

b

| [Nch]‘

[ID available]

Receive user|D
——>»
request
Receive userlD
Send userlD request B E———
request
v

Credit value to
user's account

Receive completion Send completion
-r - [ . .
notification notification
Send completion
I -r -
notification

Figure 5 - Activity Diagram for Earning Coins
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Activity Diagram for refill coins

Refill coins

Manufacturer/Distributor System

Request available

Retrieve from
database

Check balance L —

[Encugh
balance]

[Balance
L not enough]

Select payment
method

Receive success
notification

I \Y
' |
\

Figure 6 - Activity Diagram for Refill Coins
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Activity Diagram for spend coins

Spend coins

Player System

Select item

i

Receive userlD
«
request

.

Send userlD

response

Check available
coins

Notify coins not |
sufficient

Pay amount of the
reguest

Receive completion
notification

Figure 7 - Activity Diagram for Spend Coins
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3.1.3. Sequence Diagrams

A sequence diagram shows object interactions arranged in time sequence. It depicts the objects
and classes involved in the scenario and the sequence of messages exchanged between the
objects needed to carry out the functionality of the scenario.

Sequence Diagram for earning coins

:Manufacturer/ SR p
|
|

1
I
Check offer availability |
|

che deOfferAvailability| barcode)
————— Eligibility — — — —

I
I
getOfferingld(]—
————— Bligibility — — — — —:
I

addNaanrningfuse rld, oﬁeringld]4|qI

|
deductCoins() :

A J

|
"ﬂ"uc;‘.CoinsD
|

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I I
T I
I I
I o
T *|
I I
I I
I I
I I

Figure 8 - Sequence Diagram for Earning Coins

23



Sequence Diagram for refill coins

:Manufacturer/ : S :PackagePurch :
1 1
I

Check coin balance available

chedeCoinBalancal)
—————— Coin Balance— — — — — —

Get package details

getPackageDetails() :I
————————————————— ~———— —Package Defails - - - - - - - - - - - - - - — - - ——— ———

|
|
Select Packag :
|
alt :

[Required packages does not exist] : reatePackage() >
|
|
|

: updatePadkage() >
|
|
urchase Package :

purchas ePachgle[p ackageld) 2
activatePadcage(packageld) >

addCoins () >

Figure 9 - Sequence Diagram for refill coins
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Sequence Diagram for spend coins

ETE N K e B
|
|

1

|

|

|

|

|

getCoinBalance() i

|

|

— — — —CoinBalance — — = — :
|

I

|

|

he dAvai ability () >
———————————— Availability— = = = = = = = -—--l

makePayment()

Check coin balanc

Check game object availability-

Unlock game object:

[
Lo

de ductCoins | ———

unlockObject()

Figure 10 - Sequence Diagram for Spend Coins
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3.1.4. Class Diagram

In software engineering, a class diagram in the Unified Modeling Language is a type of static

structure diagram that describes the structure of a system by showing the system's classes, their

attributes, operations, and the relationships among objects.

-userld: String
-userName: String
-email: String

-registeredDate: date

-dateOfBirth: date

Player
1

-coinBalance: int

-password: String
-country: String
-userType: String

+register()

+login ()
+updateDetails()
+viewDetails()
+getCoinBalance()

L

-coinBalance: int
-creditCardNumber: int
~contactNumber: int

+addCoins{)
+checkCoinBalance()
+deductCoins()

1

PackagePurch

-purchaseld: int
-datePurchased: date

+addCoins()
+checkCoinBalance()
+deductCoins()
1
-earningld: String
-earnedAmount: int
-dateEarned: date
+getTotalEarnings()
+addNewEarning(string, int)
0.=
1
0.* -offeringld: int
-itemName: 5tring
CoinPaymen -item Barcode: Char
~item Description: String
-paymentid: int -offeredCoinAmount: int
-amount: float -offerUpdated: date
-paymentDate: date -offerEndDate: date
P e ) -availability- baolean
+viewPayments() +create NewOffer()
+cancelOffer()
or +updateOffer()

+getOfferingid()
+checkOfferAvailability(char)

GameObject

IJ

-game Objectid: String

-amount: float

1

Developer

-developerType: String

+purchasePackage(int)

|
1

-packageld: int
-updatedDate: date
-endingDate: date
-coinAmount: int
-activated: boolean

+createPackage()
+activate Package int)
+update Package()
+getPackages()
+deletePackage()

+getPackageDetails() 0%

Game

& -£ameld Siring

b -name: String
-gameType: String
+getGame Details()

-objectDetail: String
-coinValue: int

Figure 11 - Class Diagram for the Proposed System
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3.1.5. Database Design

An entity—relationship model describes interrelated things of interest in a specific domain of
knowledge. A basic ER model is composed of entity types and specifies relationships that can
exist between entities.

Entity Relationship Diagram

coin

Balance

/ \
@ @ object
Details

Figure 12 - Entity Relationship Diagram
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Normalized Database Design

_| player v

! PlayerID VARCHAR({10)

] user

dateOfBirth DATE
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registeredDate DATE
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Figure 13 - Normalized Database Design
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3.2. System Development

This depicts the information related the development of the project. It provides a brief
introduction to the technologies and the programming language properties used to implement
the design. Furthermore this provides a brief description of the third party components and
libraries used and the data structures and algorithms used which is of significant value to the

implementation process.

3.2.1. Programming Languages and Development Tools

When selecting the technologies and programming languages the availability of the software

and the efficient usage of the existing hardware and software were highly considered.

Programming Languages

» PHP
HyperText Markup Language (HTML)
Cascading Style Sheets (CSS)
Javascript
C#

Development Tools and Technologies
» XAMPP
> MySQL
» Visual Studio
» Unity 3D
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3.2.2. Third Party Components and Libraries

Sweet Alerts were used for messages, in order to increase the user friendliness of the system.

» ECHART.JS

Echart.js was used to generate attractive charts.

3.2.3. Hashing of Confidential Data

The storage of confidential and private information of the users must be paid attention, in order
to make them not accessible by a third party. Those information (such as passwords) should be

saved in the database in a protected/encrypted format.

3.3. Installation Guide

This section consists of the Hardware and Software requirements of the proposed system.

3.3.1. Hardware Requirements

Minimum hardware requirements of ‘Save Me’:
For Desktop application and web portal:
» CPU - Pentium 4 2.8 GHz

> RAM - 1GB or above
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» Router with firewall to be always connected to the internet
» 40 GB or above hard disk
For in-app purchases using mobile phone:
» Android mobile with 1GB RAM
» Mobile data or Wi-Fi connection

>

3.3.2. Software Requirements

Minimum software requirements of ‘Save Me’:
For desktop application:
» Windows XP or higher windows OS
» Antivirus program
For web portal:

» A web browser like FireFox. If it’s IE it should be IE v11 upwards

3.3.3. User Manual
This user manual will guide you through the system functionality enabling the user to easily

manage activities and processes of Save Me.
There are three type of users in ‘Save Me’
1. Player—
Access Level Rights —
» Download games from portal
» Earn coins according to the items they buy from distributors.

> View coin balance
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» Do in-app purchases according to the coin balance they have
» View offers available
2. Developer -
Access Level Rights —
» Upload new games to the portal
» Register coin payment eligible game objects to the portal
» Check the amount earned from in-app purchases
» Request withdrawal
» Analyze and generate reports about the games they own
3. Distributor -
Access Level Rights —
» Check their coin balance
» Update coin balance by purchasing coin packages
» Add new coin offers
» View purchase and offer log files

> Generate strategic reports
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A. User Manual Registration and Login for Portal

1. Browse the save me URL using your browser

Login Form

Submit
Lost your password?

Mew to site? Create Account

s Welcome to Save Me!

2. It will redirect you to the login page. If you are an already registered member;

Enter login username, password and press Submit button.

3. Ifyou are new to ‘Save Me’ portal, click on the link ‘Create Account *

—— Create Account ——

Submit

Already a member ? Log in

S: Welcome to Save Me!
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http://localhost:8080/SaveMe/Dashboard/production/login.php#signup

4. Insert your details and press submit. It will redirect you to the user type selection.

——— Select Your Account——

B

Player

Distributor

Developer
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4.1 If you are a player, you will get this view. Remember your unique player ID. It’ll be used to

earn coins. Then press Proceed.

—_— Player _

=D

Choxsat

PL_0003

This will be your player ID and you will need this to get
your coins.

Proceed

Back

g Welcome to Save Me!

4.2 1f you are a distributor fill the fields of the view below and press Create Account.

— Distributor —
Credit Card Number El
PIMN number El
Contact Number E

Create Account

Back

s Welcome to Save Mel

35



4.3 If you are a developer fill the fields of the view below and press Create Account.

— Developer —_—

D

DEV_0002

Indie ~

Create Account

Back

B. User Manual for Players

1. If you are a registered and logged in member, then you can access your dashboard. Download

games section will open up for you. You can select the game categories as well.

@ = D @ raper

v Games Action Category
Player

PLAYER

® Games

O Coins
@ Offers

lshl - statistics

B Log
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2. Hover on images and click download icon to download the game.

3. Select coins from navigation bar to check your coin balance.

@ E @ a Player v

¥ Coin Balance
P
PLAYER

©® Games

O coins

& Offers

Ll statistics

80584 Coins

4. Select Offers from navigation bar to check available offers.

5. Use statistics and logs sections to view suggestions and logs.

C. Mobile Game

1. Press login button in the main menu.

CAR PARKING 3D
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2. Enter Player ID and the password and press login

CAR PARKING 3D

Save Me Portal

Please Login to continue

3. Go to the main menu by selecting blue arrow icon and. Press the garage icon to see

the available purchasable items.

4. Select the object you like to purchase and click the yellow button of that object.

CAR PARKING 3D

— =

~= W ¢ -

4= A |
a8

38



5. It will navigate you to the checkout panel. Press checkout if you are willing to buy
the object.

CAR PARKING 3D

CAR PARKING 3D

Checkout

6. It will purchase the item and show a success dialog if you have enough coins or else

it will show the error message.

CAR PARKING 3D

CAR PARIIIR!IT on

g You Purchased the item successfully

Ok Cancel
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D. User Manual for Developer

1. Develop your game and register the game in on ‘Save Me’ portal. You can upload

them using Upload Games section of your dashboard.

= o] ° Developer v

Games

Upload New Game

Apk File

Browse... | No file selected

& Withdrawals Thumbnail
il Reports Browse... | Mo file selected
Name
B Log
Game Type
Arcade =

Upload

2. Give unique ids to the purchasable objects of your game.

0 @ oeveioper -

Games Upload Section

DEVELOPER
Register Game Objects

@B Upload Games

My Games
() Register Objects
Contra ~
4 withdrawals
bl Reports . . .
bl Report Object ID Object Name Details Coin Value
B Log Object ID Object Name Details Cain Value 2

Upload

3. Register those objects on the ‘Save Me’ portal using Register Objects section
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4. Use the link to sign in users to ‘Save Me’
5. Use the link to request transaction from ‘Save Me’

6. You can request from the withdrawals section and you can generate reports and

logs in Reports, Log sections accordingly.

E. User Manual for Distributors

1.

5 Save Me

DISTRIBUTOR

Use the coins available tab to view the Coins available for the organization and the

coin purchases and offerings of the organization.

= @ a Distributor ~

38330 Coins

Coin Balance

Coin Transactions B Coin Ofiers (il Coin Purchases

1,000 :

800+

600+

4004 Tuesday

Coin Offers - 80
2004 Coin Purchases : 0
I > 14286
0% - . ! - S— peaae - | T

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Sava ma - Save unnr manay fram irialite Sava ma

Packages section will allow you to buy predefined coin packages or you may create
your own packages using custom packages widget. You can define a name, enter the
coin amount. You can check you preference about displaying your offers in offering
tab.
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S Save Me = @ a Distributor +

Packages
Distributor

DISTRIBUTOR

O
For Large Business For Medium Business Package For Small Business Package On Demand
& Packages
o Offer
Rockie Intermediate Beginner Vet Package Name
Package Name
/ Coins
v 1 0000 Coins v 5000 Coins v 1 000 Coins Coins o
/& Advertise
« Offer Advertise % No Offer Advertise % No Offer Advertise O

3. You can add new offers which players can get by using the Offer tab.

s Save Me § a Distributor

Add new offer
Distribut
DISTRIBUTOR

Item name

Description

Available ~

Submit
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4. Statistics section shows predefined and custom reports.

= @ a Distributor

Predefined reports

Distribuf
DISTRIBUTOR

O silable

Customers By Age Group

Generate

& Puosges

Customers By Age Group

wl' Offer &
Ll st
Fredefined Repors
L 30- age: <18
W Ao <18 30> Age: <18 () Age: >30
PlayeriD Age Usertame Amount

5. Purchase and offering logs can be accessed using Log tab.

= Q a Distributor ~

Purchase Log

Copy C Print Search:
Purchase ID Package Name Coin Amount Advertising Date Payment
5 pos 123 Wi ertising 2017-01-04 $6.23

6 gfd 45 Without Advertising 2017 )4 $0.45
7 ofd With Advertising 2017-01-04 595
8 Beginner 1000 Withaut Advertising 5100
Log 9 ockie 10000 With Advertising 2017-01-04 510
Purchase Log 10 ockie 10000 With Advertising 2017-01-04 510
0 " ockie 10000 With Advertising 2017-01-05 $10
13 Intermediate 5000 Withaut Advertising 2017-01-05 350
14 Rockie 10000 With Advertising 2017-01-05 $10
15 Intermediate 5000 Without Advertising 2017-01-07 350
Sho 0 10 of 12 entries Previous 2 Next
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F. Desktop Application

1. This application is for the sales center.

2. Cashier need to get the player ID from the customer. And enter it in the Player ID

section and press submit.

3. If the player ID is available, it will navigate to the next window where contains the
textbox to enter item ID. Cashier can scan the barcode directly. Then application will

automatically submit the transactions.

[tem ID

[ —— ]
User ID ‘

4

3.4. Summary

In this chapter, the development aspects of the system has been elaborated under the areas of
technologies, constraints, third party support and the maintenance of confidentiality. The factors
such as availability, cost, performance, functionality, etc. have been considered in order to

decide the technologies described above. It also has the implementation with the user manual.



CHAPTER 4

4. Evaluation

Software testing and evaluation aspects of the project is discussed under this chapter. The
strategies, types of testing used and why and how they have been employed to test the system
have been discussed. Furthermore, it discusses about the sample test cases, followed by the test
reports of the system and results illustrating the severity of the bugs identified and possible
solutions. This chapter also evaluates the attempt taken in the project, including the degree of

objectives met and usability of the system.

4.1. Test Plan and Test strategy

The functionalities are tested in order to enhance the functions and the quality of the product.
Testing is done with the purpose of aligning the product with the users’ requirements. The
testing plan defines the items to be tested and the functions, which are selected based on the

importance of the functions, and the risk of the functions on the users viewpoint.

Then the test cases were designed corresponding to the use case descriptions. They were
executed manually, and the results were recorded. The bugs identified were corrected and tested

again, where the functionalities were improved in Save Me.

Selected Testing Approach— Black Box Testing
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4.1.1. Justification of the Selection of Testing Approach

In order to test, Black Box Testing and White Box Testing were selected.

Black-box testing is a method of software testing that examines the functionality of an
application without peering into its internal structures or workings. This method of test can be
applied virtually to every level of software testing: unit, integration, system and acceptance. It
typically comprises most if not all higher level testing, but can also dominate unit testing as

well.

Since the system uses Unity to develop games, it creates executable files for Andriod and 10S
automatically. The internal code of those executable files cannot be accessed since it’s
encrypted. Thus testing of those internal codes are impossible. White box testing requires testing
of internal structures or workings of an application, as opposed to its functionality and it uses
an internal perspective of the system, as well as programming skills, in order to design test cases.

Since they are unknown, Black Box Testing was selected.

Under Black Box Testing, three types of testing are done. They are Concept testing (used to
check the compatibility of the concepts used in the system and the concepts in the actual business
process), Integration testing (After integrating the components together, which are tested, using
the unit testing the entire integrated component is tested again.) and Interface testing (Interface
testing is being used to test each and every component in the GUIs against their intended

purpose.)

White Box Testing is a software testing method in which the internal
structure/design/implementation of the item being tested is known to the tester. The tester
chooses inputs to exercise paths through the code and determines the appropriate outputs.
Programming know-how and the implementation knowledge is essential. White box testing is
testing beyond the user interface and into the nitty-gritty of a system. This was used for testing
the functionality, user interfaces and flow in the project.
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4.2. Test Cases

Testing Environment - Operating System: Windows 10

4.2.1. List of Test Cases required for the System

Table 9 - Test case for User login and registration for web portal

1. User login and registration for web portal

1. Input user name
2. Input password
3. Press login

Allows the user to try again

ID Test Case Description Input Data Expected Output Status
1.1 | User Signup Username Accept user basic details | Pass
Steps : Email and proceed to the user

1. Press create account link | Password types selection.
2. Input basic user details DOB
3. Press Submit Optional: After completing the user
4. Select the user type Credit Card Number | type details, proceed to the
5. Input specific details PIN Number dashboard according to the
6. Press Create Account Contact Number user type.
Nick Name
Account Number
Developer type
1.2 | User Login Matching username | Proceed to the user Pass
Steps: and password which | dashboard accordingly
1. Input username and | knows the user type
password
2. Press login
1.3 | Password/Username Mismatching Display a message | Pass
Validation Username and informing the mismatch of
Steps : password username and password
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Table 10 - Test case for purchasing game objects using 'Save Me'

2. Purchase Game Objects

ID Test Case Description Input Data Expected Output Status
2.1 | Player Login Valid player id and | Display a message | Pass
Step : the matching informing that the user

1. Press login button in game | password logged in successfully
menu
2. Input player ID and
password
3. Press login
2.2 | Player Login Validation Mismatching Display a message Pass
Step: player id and informing that the login is
1. Press login button in game | password invalid
menu
2. Input player ID and
password
3. Press login
2.3 | Item purchase Automatically: Display item purchased Pass
Step: Player id message on Success.
1. Select game object Object ID
2. Press ‘Save Me’ payment | Game ID Notify when the player
button. does not have enough
3. Check details and press coins
checkout button
Notify when the game
object has not registered
in the database
Table 11 - Test case for offer coins using desktop application
. Offer coins
ID Test Case Description Input Data Expected Output Status
3.1 | Organization Login Valid player id and | Display a message | Pass
Step : the matching informing that the user
1. Input Organization ID and | password logged in successfully
password
2. Press login
3.2 | Organization Login Mismatching Display a message Pass
Validation player id and informing that the login is
Step: password invalid
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1. Input organization ID and
password
2. Press login
3.3 | Check user availability Player ID Display message if the Pass
Steps: player id is valid.
1. Input player id
2. Press check button Notify when the Player 1D
is not registered in the
system
3.4 | Offer coins Barcode number Display message when all | Pass
Steps: the transaction completed.
1. Input item barcode
numbers by scanning the Notify if the item not
barcode eligible when they scan
2. Finally press submit the barcode.
button

4.3. Test Report

If testing is not done throughout the development process but at the end, the system will undergo
many changes even in the interface design and process of interface navigations too. Therefore
testing was done as a part of the development process, and not at the end of the whole process;

so that changing these at the end is costly and less effective.

The number of defects that are uncovered by the test cases and test data decreased gradually
with the number of testing iterations performed. In the initial iterations large number of bugs

were uncovered and most of those errors were moderate in terms of the importance.
Unit testing, Integrated Testing, Functional Testing were done by the developer.

» Concept Testing: Acceptable

All Units testing: Passed

All Integrated testing: Passed

Ul testing: Average, Acceptable
All Functional Testing: Completed

YV V V VYV V

System Testing: Partially Completed
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System Completion:

1. Web portal for game downloading and transactions — Fully implemented
Result: Completed

2. Sample mobile games— Two mobile games developed

Result: Completed

3. Desktop application for distributors — Fully implemented

Result: Completed

Concept testing, Unit Testing, Integrated testing, Functional testing tests the functionality of the
system and compares with the requirements of the system which increases the reliability and
quality of the system. Ul testing increases the usability of the system, which then increases the
quality of the system as well. Errors were found in Unit, Integrated and Functional Testing. But
they were not catastrophic or serious errors and were Tolerable. Developer was able to handle
the exceptions caught when debugging the system. Errors found in Ul and Concept testing were
taken in to consideration and were re-modified according to their existence in the design phase

and development phase.

4.4. Degree of Achieved Objectives

The main objectives of the project were to let the players to get a good experience in gaming by
letting them to purchase virtual upgrades using ‘Save Me’ coins instead of using real money,
increase the profit of the developers by increasing the number of in-app purchases and let the
distributors to increase their sales by offering ‘Save Me’ coins as discounts for their products.
Apart from that it provides significant support for decision making through the system. Decision

making is supported by calculations, where the decision would be more reliable and accurate.
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4.4.1. Objectives Analysis

Table 12 - Cross Check Table with objectives

Status Requirement

Done Shall be able to download games

Done Shall store player details

Done Shall be able to purchase game objects

Done Shall be able to track the purchases of the player
Done Shall be able to get discounts for virtual purchases
Done Developers shall be able to add new games

Done Developers shall be able to earn money

Done Shall be able to categorize the games

Done Shall be able to review games

Done Shall be able to get comments from players

Done Shall be able to generate reports

Done Shall be able to access to the purchasing screen easily

With all these functionalities,

» The system lets the players to get a good experience in gaming by letting them to

purchase virtual upgrades using ‘Save Me’ coins instead of using real money.

» The system increases the profit of the developers by increasing the number of in-app

purchases.

» The system lets the distributors to increase their sales by offering ‘Save Me’ coins as

discounts for their products.

Thus, it is justifiable to state that the system has met its objectives.
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4.5. Usability, accessibility, reliability and friendliness

From the commencement of the system design and the development process, usability aspects
of the system has been considered. All the technical aspects of the system have been hidden
from the system user through the interactive user interfaces. Developer has followed effective
pre-defined principles when designing user interfaces in order to improve usability of the user
interfaces and to aid the user to avoid errors through error and warning messages. In addition,
the system speaks the users' language and follows the natural and logical order of precedence
according to the users’ behavior. System also maintains the consistency throughout, use

standard styles in all pages, to avoid complications.

Enabling and disabling options when necessary, use of drop down list to select from menus are
some of error prevention methods used. Use of regular expression validation and scripts are
preventing users to enter invalid data. In addition, the testing has been done throughout all the
design and implementation phases. User friendliness and the flexibility of Save Me is high as

the process has been customized as per the requirements of the system.

4.6. Summary

In this chapter, the test types are elaborated, which the developer has followed when
implementing the testing procedure and test cases of the system. Furthermore the test strategies
used, test plan, sample test cases and the report of the overall test phase are described.
Furthermore the developer has described about the degree of objectives met after implementing

the project and usability of system.
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CHAPTER 5

5. Conclusion

The use of the mobile phone has grown exponentially, and is now the preferred device to access
the Internet. Even in a developing country like Sri Lanka, the use of smart devices even in areas
of the country where other basic infrastructure is limited is well documented. The younger
generation is tech savvy and companies have developed mobile apps to facilitate easy
interfacing with their customers. Gaming, which is a relatively new concept in Sri Lanka is
rapidly catching on with the millennials and even the older Y — generation embracing it. It is
known that in-app purchases are required for many gamers, in order to improve the gaming
success and gain a competitive advantage among other players. In the perspective of the
developers, in-app purchasing done by gaming individuals is the main revenue stream.
However, consumers in the developing countries like Sri Lanka, the tendency for gamers to
engage in in-app purchasing is limited. Limited disposable income is one of the primary reasons.
Therefore, revenue generation from gamers from this source is limited. The gamers themselves
are left frustrated that they cannot fully utilize features of the game. If in-app purchasing could
be increased, mobile game developers will be able to gain the opportunity to expand their market
and increase their revenues. The “Save Me” application has been designed as an alternative

smart solution for in-app purchases and provides significant benefit to all stakeholders.

There has been an exponential growth in the proliferation of mobile apps over the last decade.
It has become imperative that companies use these mobile apps to connect to existing and
potential customers to sustain or build new revenue streams. The popularity of gaming has being
growing and with connectivity improving in the developing nations, the potential for growth in
these countries with a large tech savvy youth population is huge. Many revenue models are used
by developers of games to generate revenue streams for their businesses. The most common
strategy used is to offer the game at no initial cost to download and play, advancement in levels
of the game require in-app purchases to improve the gaming success and gain competitive

advantage among players. In the perspective of the developers, in-app purchasing done by the
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gaming individuals is the main revenue stream. In developing countries like Sri Lanka, players
of these games are reluctant or unable to spend money to purchase these in-apps, since there is
no financial benefit other than the personal achievement in having succeeded in the game and
the bragging rights associated with it. The other main constraint is that payments have to be
made via credit card. Most young people do not have or have access to credit card facilities.
Thus, developers of game products are repressed due to the lack of monetary incentive to build
new gaming products and the players are inhibited by not being able to utilize the total
advantages provided by the game. “Save Me” is a product designed to overcome these
constraints by introducing an alternative method for payment and thus provide an incentive for
mobile game developers to expand their market and increase their revenue.

Different alternatives were listed out to solve the issue of inadequate in-app purchasing, and

were assessed based on cost benefit analysis.

. Alternative 1 (Base Case - A realistic representation of expected future conditions
without the project) — Using In-app purchasing strategies in games for the players to use, if they

are interested.

. Alternative 2 — Developing a new system to use virtual versus actual coins (By utilizing

the money paid by customers through the widely prevalent Supermarket chains)

. Alternative 3 — Selling the game for a fixed amount to the player, without making it

available for free.

. Alternative 4 — Publishing the game free for the player and displaying advertisements

to generate income

Ultimately, considering the cost-benefit and sensitivity analysis, Alternative 2 was selected,
which is to develop a new product “Save Me” to use virtual coins instead of actual coins. This
alternative includes three parties to use the system developed by the organization i.e. players,
game developers and the owners of shopping malls/ supermarkets. The process involves a few

steps.

1. The distributors could assign a discount to products that they wish to promote among
the target market which engage in gaming in the country. Instead of giving monetary discounts,
the owner could purchase virtual coins from “Save Me”, and assign those coins instead of the
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discount, which will be received by the customers who are registered in “Save Me”. This will
increase the sales of the grocery item rather than just giving a discount as potential customers

will visit that particular outlet to purchase the item to gain access to the virtual coins cache. .

2. The customers could use those coins he/she earned by buying a day-to-day item, or to
purchase Gaming Objects (Usually provided by In-app Purchases). This will provide the
customer the option of using the coins to purchase gaming benefits, without exposing his credit

card information and overcoming the constraint of minimal disposable income.

3. The game developers who use the “Save Me” API to develop games will be gaining a

revenue via the purchases done by the players.

A comprehensive mobile application solution along with a web-based system was developed
using Unity, C#, HTML, CSS and JS. The solution includes three stakeholders. I.e. gamers,
developers and manufacturers of goods and services targeting the gaming segment of the
population. The process will commence with manufacturers / distributors assigning a discount
to their products, in order to boost their revenue. Instead of giving customers the monetary
discounts, the manufacturers will purchase virtual coins from “Save Me”, and assign those coins
to selected games on the portal. Customers who have registered on the portal, can earn these
virtual coins instead of the discount, by progressing through the game and collecting these
virtual coins. They can then exchange these virtual coins by going to their local supermarket
which acts as a distributor and exchange the coins for the physical product that the manufacturer
wants to promote. The game developers who use “Save Me” API to develop games will be

sharing the revenue via the purchases done by the players together with the portal owner.
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5.1. Limitations and Drawbacks

1. The support of a reputed commercial bank is needed for this system for
implementation.

2. Since Play Store the largest online Android game store does not allow third party
transactions inside applications. Therefore until the system get reputed by Play Store,
system can use only the games hosted in Save Me portal.

3. Even if the system is cross platform, since some vendors like Apple does not allow

transactions inside their store it’s not possible to implement it in those stores.

5.2. Future Work

» More strategic and customizable reports can be added.

» Add offline capability to the desktop application.

» Add functionalities to add offerings and view logs from the same desktop application.
> Need to give the permissions to developers to advertise their games inside the portal.

» ‘Save Me’ coin system can be added not only to the game object but also for all the
online transactions as well.

5.3. Summary

In this chapter, a conclusion is given with the limitations, drawbacks and the possible
improvements for the system. It also provides a clear explanation of the work done by the

developer and the success of the project.
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