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ABSTRACT 

 Canadian Citizenship Quiz founded by Citizenship and immigration Canada for 

Canadian immigrants. Citizenship and immigration Canada want to empower young people 

across Canada to take control of their citizenship status by highlighting the benefits of 

becoming a Canadian citizen, showing the end users how to apply and helping the public 

study for the Canadian citizenship test. The Canadian citizenship quiz is a multi language 

(English & French) Application which includes high performance REST API for data from 

live server, randomized quiz, timed quiz and flash card quiz to help and make easy for others 

to become citizens of Canada. 

 

Key words:Canadian Citizenship Quiz solution, SDLC Methodology, Java Programming 

Language. 

 

 

I. INTRODUCTION 

Canadian Citizenship Quiz is a multilingual citizenship study App that helps user to gain 

knowledge about Canadian government and its policies. It includes more than 200 textual and 

video multiple choice quiz questions which can be accessed both real-time or offline. This app is 

produced by OCASI - Ontario Council of Agencies Serving Immigrants, and funded by 

Citizenship and Immigration Canada. This app is a study aid only. 

A. Description of the Project 

Canadian Citizenship Quiz founded by Citizenship and immigration Canada for Canadian 

immigrants.Citizenship and immigration Canada want to empower young people across Canada 

to take control of their citizenship status by highlighting the benefits of becoming a Canadian 

citizen, showing the end users how to apply and helping the public study for the Canadian 

citizenship test.The Canadian citizenship quiz is a multi language (English & French) 

Application which includes high performance REST API for data from live server, randomized 

quiz, timed quiz and flash card quiz to help and make easy for others to become citizens of 

Canada. 

 

 



International Journal of Computer Application (2250-1797)  

Volume 6– No.1, January- February 2016 

 

2 

 

B.  Introduction to Modules 

The system after careful analysis has been identified to be presented with the following modules: 

1. Citizenship Quiz 

a. Random Questions 

b. Timed Quiz 

2. Flashcards 

3. Videos 

 

II. SYSTEM ANALYSIS 

The Systems Development Life Cycle (SDLC), or Software Development Life Cycle in systems 

engineering, information systems and software engineering, is the process of creating or altering 

systems, and the models and methodologies that people use to develop these systems. In software 

engineering the SDLC concept underpins many kinds of software development methodologies. 

These methodologies form the framework for planning and controlling the creation of an 

information system the software development process.The existing system contains all the data 

in the database which cannot be modified once the application is installed on the devices. The 

application needs to be re installed if any new data is supposed to be added or removed. It does 

not contain any video links which can be viewed in the devices.In the proposed system the users 

will get the updated data from the server whenever they interact with internet, i.e., all the latest 

questions and answers will be automatically updated to devices if any data is available on the 

server otherwise the old data is available on the device which the end users can able use it. 

A. Software Requirements Specification 

Software Requirements: 

Language                            :       JDK (1.7.0) 

Frontend                                      :      Android 

Backend                                       :      SQLite and My SQL 

IDE                                             :       Eclipse Juno 

Server      :     Apache Server 

Operating System                         :      Windows 7 and Android 

B. Hardware Requirements 

Server side Hardware Requirements: 

Processor                                      :       Pentium IV or Higher 

Hard Disk                                     :       80GB or Higher 

RAM                                             :       2GB or Higher 

Client side Hardware Requirements: 

Any Android Mobile or Tablet with Android OS 2.3(Ginger bread) or Higher. 

 

http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Information_systems
http://en.wikipedia.org/wiki/Software_engineering
http://en.wikipedia.org/wiki/Methodologies
http://en.wikipedia.org/wiki/Software_development_methodologies
http://en.wikipedia.org/wiki/Software_development_process
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III. SYSTEM DESIGN 

A.  Introduction 

The purpose of the design phase is to plan a solution of the problem specified by the requirement 

document.  This phase is the first step in moving from the problem domain to the solution 

domain.  In other words, starting with what is needed, design takes us toward how to satisfy the 

needs.  The design of  a system is perhaps the most critical factor affection the quality of the 

software; it has a major impact on the later phase, particularly testing, maintenance.  The output 

of this phase is the design document.  This document is similar to a blueprint for the solution and 

is used later during implementation, testing and maintenance.  The design activity is often 

divided into two separate phases System Design and Detailed Design. 

B.  Design Principles 

           Basic design principles that enabled the software engineered to navigate design process 

The design process should not suffer from “Tunnel Vision”. 

The design process should be traceable to the analysis model. 

The design should not reinvent the wheel. 

The design should minimize the intellectual distance between the software and the problem, as it 

exists in the real world. 

The design should exhibit uniformity and integrity. 

The design should be structured to accommodate changes. 

The design is not coding, the coding is not a design. 

 

C. Design Methodologies 

Design methodology follows two approaches i.e. Top-down and   bottom-up approach. Top-

down and bottom-up are strategies of information processing and knowledge ordering, mostly 

involving software.  In practice, they can be seen as a style of thinking and teaching. In many 

cases top-down is used as a synonym of analysis or decomposition, and bottom-up of synthesis. 

A top-down approach is essentially breaking down a system to gain insight into its 

compositional sub-systems. In a top-down approach an overview of the system is first 

formulated, specifying but not detailing any first-level subsystems. Each subsystem is then 

refined in yet greater detail, sometimes in many additional subsystem levels, until the entire 

specification is reduced to base elements. 

A bottom-up approach is piecing together systems to give rise to grander systems, thus making 

the original systems sub-systems of the emergent system. In a bottom-up approach the individual 

base elements of the system are first specified in great detail. These elements are then linked 

together to form larger subsystems, which then in turn are linked, sometimes in many levels, 

until a complete top-level system is formed. This strategy often resembles a "seed" model, 

whereby the beginnings are small but eventually grow in complexity and completeness. 

a. SDLC Methodology 

Spiral Model 

The spiral model is similar to the incremental model, with more emphases placed on risk 

analysis.  The spiral model has four phases: Planning, Risk Analysis, Engineering and 

Evaluation.  A\ software project repeatedly passes through these phases in iterations (called 

http://en.wikipedia.org/wiki/Strategy
http://en.wikipedia.org/wiki/Information_processing
http://en.wikipedia.org/wiki/Knowledge
http://en.wikipedia.org/wiki/Synonym
http://en.wikipedia.org/wiki/Analysis
http://en.wikipedia.org/wiki/Decomposition_%28disambiguation%29
http://en.wikipedia.org/wiki/Synthesis
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Spirals in this model).  The baseline spiral, starting in the planning phase, requirements is 

gathered and risk is assessed.  Each subsequent spirals builds on the baseline spiral. 

Requirements are gathered during the planning phase.  In the risk analysis phase, a process is 

undertaken to identify risk and alternate solutions.  A prototype is produced at the end of the risk 

analysis phase. Software is produced in the engineering phase, along with testing at the end of 

the phase.  The evaluation phase allows the customer to evaluate the output of the project to date 

before the project continues to the next spiral. In the spiral model, the angular component 

represents progress, and the radius of the spiral represents cost. Spiral Life Cycle Model. 

 

Fig 1:Spiral Model 

  

Fig 2: N-Tier Architecture 

D. DFD/ERD/UML Diagrams 

a. Data Flow Diagrams 

 A data flow diagram is graphical tool used to describe and analyze movement of data 

through a system.  These are the central tool and the basis from which the other components are 

developed.  The transformation of data from input to output, through processed, may be 
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described logically and independently of physical components associated with the system.  These 

are known as the logical data flow diagrams.  The physical data flow diagrams show the actual 

implements and movement of data between people, departments and workstations.  A full 

description of a system actually consists of a set of data flow diagrams.  Using two familiar 

notations Yourdon, Gane and Sarson notation develops the data flow diagrams. Each component 

in a DFD is labeled with a descriptive name.  Process is further identified with a number that will 

be used for identification purpose.Larry Constantine first developed the DFD as a way of 

expressing system requirements in a graphical from, this lead to the modular design.   

A DFD is also known as a “bubble Chart” has the purpose of clarifying system requirements and 

identifying major transformations that will become programs in system design.  So it is the 

starting point of the design to the lowest level of detail.  A DFD consists of a series of bubbles 

joined by data flows in the system. 

Context level1 Diagram 

b. Home screen DFD 

 

Fig. 3: Home screen DFD 

 

Fig 4: Use Cases Diagram 
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c. Sequence Diagram 

  Sequence diagrams are used to formalize the dynamic behavior of the system and to 

visualize the communication among the objects. They are useful for identifying the additional 

objects that participate in the use case. Sequence diagram represent the objects participating in 

the interaction horizontally and time vertically. 

d. State Chart Diagram 

 UML State chart is notation for describing the sequence of states an object goes through 

in response to external events. Objects have behavior and state. The state of an object depends on 

its current activity or condition. A state chart diagram shows the possible states of the object ad 

the transitions that cause a change in state. 

 

    

Fig 5: State chart Diagram 

e. Activity Diagram 

An Activity diagram describes the behavior of the system in terms of activities. Activities are 

modeling elements that represent the execution of set of operations. The completion of these 

operations triggers a transition to another activity. Activity diagrams similar to flowchart 

diagrams in that they can be used to represent control flow and data flow . Activities are 

represented by rounded rectangles and arrows are represented transition between activities . 

Think bars represent the synchronization of the control flow.  

download data 

if  server version > 
app version 

 

 

download data  & parse 

download success 
 

 

If internet available, check version  



International Journal of Computer Application (2250-1797)  

Volume 6– No.1, January- February 2016 

 

7 

 

 

    Fig 6: Activity Diagram 

f. Deployment Diagram 

A deployment diagram shows the configuration of run-time processing nodes and the 

components that live on them. Deployment diagrams address the static deployment view of 

architecture. 

 

Fig 7:Deployment Diagram 

IV. IMPLEMENTATION 

A. Introduction 

Implementation is the stage where the theoretical design is turned in to working system. The 

most crucial stage is achieving a new successful system and in giving confidence on the new 

system for the users that it will work efficiently and effectively.The system can be implemented 

only after through testing is done and if it found to work according to the specification. It 
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involves careful planning, investigation of the current system and its constraints on 

implementation, design of methods to achieve the change over and an evaluation of change over 

methods a part from planning. Two major tasks of preparing the implementation are education 

and training of the users and testing of the system. 

B. Overview of Implementation Language 

About the Java Technology 

                       The Java platform consists of the Java application programming interfaces (APIs) 

and the Java virtual machine (JVM) 

 

 The following Java technology lets developers, designers, and business partners develop 

and deliver a consistent user experience, with one environment for applications on mobile and 

embedded devices. Java meshes the power of a rich stack with the ability to deliver customized 

experiences across such devices.   

The Java Programming Language 

The Java programming language is a high-level language that can be characterized by all of the 

following buzzwords: 

 Simple 

 Object oriented 

 Distributed 

 Multithreaded 

 Dynamic 

 Architecture neutral 

 Portable 

 High performance 

 Robust 

 Secure 

Each of the preceding buzzwords is explained in The Java Language Environment , a white 

paper written by James Gosling and Henry McGilton. 

 

 

Fig 8:An overview of the software development process 

http://java.sun.com/docs/white/langenv/
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Because the Java VM is available on many different operating systems, the same .class files are 

capable of running on Microsoft Windows, the Solaris™ Operating System (Solaris OS), Linux, 

or Mac OS. Some virtual machines, such as the Java HotSpot virtual machine, perform 

additional steps at runtime to give your application a performance boost. This include various 

tasks such as finding performance bottlenecks and recompiling (to native code) frequently used 

sections of code. 

 

Fig 9:Through the Java VM, the same application is capable of running on multiple platforms 

a. Code Snippets (Logics) & Analysis 

When using GP to solve a problem, there are some basic requirements that must be fulfilled, 

which are based on the data structure used to represent the solution. In our case, we have chosen 

a tree-based GP representation for the duplication function, since it is a natural representation for 

this type of function. These requirements are the following: 

1. All possible solutions to the problem must be represented by a tree, no matter its size. 

2. The evolutionary operations applied over each individual tree must, at the end, result into a 

valid tree. 

3. Each individual tree must be automatically evaluated.  

C. Overview of Implementation Database 

Introduction to the Oracle Database 

This chapter provides an overview of the Oracle database server. The topics include: 

 Oracle Database Architecture 

 Oracle Database Features 

 Oracle Database Application Development 

 

V. TESTING 

A. Introduction 

Software testing is a critical element of software quality assurance and represents the ultimate 

reuse of specification. Design and code testing represents interesting anomaly for the software 

http://java.sun.com/products/hotspot/
http://docs.oracle.com/cd/B19306_01/server.102/b14220/intro.htm#i62345
http://docs.oracle.com/cd/B19306_01/server.102/b14220/intro.htm#i57253
http://docs.oracle.com/cd/B19306_01/server.102/b14220/intro.htm#i58091
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during earlier definition and development phase, it was attempted to build software from an 

abstract concept to tangible implementation.The testing phase involves, testing of the 

development of the system using various techniques such as White Box Testing, Control 

Structure Testing. 

B. Testing Methodologies 

Testing is the process of finding differences between the expected behavior specified by system 

models and the observed behavior implemented system. From modeling point of view , testing is 

the attempt of falsification of the system with respect to the system models. The goal of testing is 

to design tests that exercise defects in the system and to reveal problems. 

Strategic Approach to Software Testing 

The software engineering process can be viewed as a spiral. Initially system engineering defines 

the role of software and leads to software requirements analysis where the information domain, 

functions, behavior, performance, constraints and validation criteria for software are established. 

Moving inward along the spiral , we come to design and finally to coding . To develop computer 

software we spiral in along streamlines that decreases the level of abstraction on each item. 

 

UNUNI 
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          Integration Testing 

 

 

User Testing 

 

 

Different Levels of Testing 

Testing is the process of finding difference between the expected behavior specified by system 

models and the observed behavior of the implemented system. 

C. Testing Fundamentals 

1. Black box or functional testing 

2. White box testing or structural testing 

 

   UNIT TESTING 

     MODULE 

   SUB-SYSTEM 

 SYSTEM TESTING 

   ACCEPTANCE 
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Black box testing 

 

This method is used when knowledge of the specified function that a product has been designed 

to perform is known . The concept of  black box is used to represent a system whose 

insideworkings are not available to inspection . In a black box the test item is a "Black" , since its 

logic is unknown , all that is known is what goes in and what comes out , or the input and output. 

White box testing 

White box testing is concerned with testing the implementation of the program. The intent of 

structural is not to exercise all the inputs or outputs but to exercise the different programming 

and data structure used in the program. Thus structural testing aims to achieve test cases that will 

force the desire coverage of different structures. Two types of path testing are statement testing 

coverage and branch testing coverage. 

Test Plan 

Testing process starts with a test plan. This plan identifies all the testing related activities that 

must be performed and specifies the schedules , allocates the resources , and specified guidelines 

for testing . During the testing of the unit the specified test cases are executed and the actual 

result compared with expected output. The final output of the testing phase is the test report and 

the error report. 

Test Data 

Here all test cases that are used for the system testing are specified. The goal is to test the 

different functional requirements specified in Software Requirements Specifications (SRS) 

document. 

Unit Testing 

Each individual module has been tested against the requirement with some test data 

Test Report 

The module is working properly provided the user has to enter information. All data entry forms 

have tested with specified test cases and all data entry forms are working properly. 

Error Report 

If the user does not enter data in specified order then the user will be prompted with error 

messages. Error handling was done to handle the expected and unexpected errors. 

D. Testing Strategies 

Different levels of testing are used in the testing process , each level of testing aims to test 

different aspects of the system. the basic levels are: 

 Unit testing 

 Integration testing 

 System testing 

 Acceptance testing 
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Unit Testing 

Unit testing focuses on the building blocks of the software system, that is, objects and sub 

system. There are three motivations behind focusing on components. First, unit testing reduces 

the complexity of the overall tests activities, allowing us to focus on smaller units of the system. 

Second, unit testing makes it easier to pinpoint and correct faults given that few components are 

involved in this test  

Integration Testing 

In the integration testing, many test modules are combined into sub systems, which are then 

tested. The goal here is to see if the modules can be integrated properly, the emphasis being on 

testing module interaction. 

System Testing 

In system testing the entire software is tested . The reference document for this process is the 

requirement document and the goal s to see whether the software meets its requirements. The 

system was tested for various test cases with various inputs. 

Acceptance Testing 

Acceptance testing is sometimes performed with realistic data of the client to demonstrate that 

the software is working satisfactory. Testing here focus on the external behavior of the system, 

the internal logic of the program is not emphasized. In acceptance testing the system is tested for 

various inputs. 

E.  Sample Test cases  

A Test case is a set of input data and expected results that exercises a component with the 

purpose of causing failure and detecting faults .test case is an explicit set of instructions designed 

to detect a particular class of defect in a software system , by bringing about a failure .  

a. Positive Test cases 

S .No Test case Description Actual value Expected  value Result 

1 Download the data when 

internet connection is not 

available 

Entire data is 

downloaded 

successfully 

Entire data is 

downloaded 

successfully 

True 

2 Select the correct answers 

if citizenship quiz 

The answer is correct The answer is correct True 

3 Tap on the flash card 

image in Flash Cards 

Correct answer is 

shown on backside of 

image 

Correct answer is 

shown on backside of 

image 

True 

4 Videos You-tube videos are 

shown when internet 

connectionis available 

You-tube videos are 

shown when internet 

connection is available 

True 
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a. Negative  sample test case  

S .No Test case 

Description 

Actual value Expected  value Result 

1 Download the data 

when internet 

connection is not 

available 

Entire data is Not 

downloaded 

successfully 

Entire data is 

downloaded 

successfully 

False 

2 Select the correct 

answers if citizenship 

quiz 

The answer is Incorrect The answer is correct False 

3 Tap on the flash card 

image in Flash Cards 

In Correct answer is 

shown on backside of 

image 

Correct answer is shown 

on backside of image 

False 

4 Videos You-tube videos are 

not shown when 

internet connection is 

Not available 

You-tube videos are 

shown when internet 

connection is available 

False 

 

VI. CONCLUSION AND FUTURE WORK 

In this paper, we presented Canadian Citizenship Quiz, which is proposed for the people who 

immigrants to Canada and helps them to become the Citizen of Canada easily.To Improve the UI 

and add more latest updated questions and answers in textual, graphical and videos to the 

applications. We also want to add notification service to our applications for next version along 

with offline videos. This should be investigated in the future work. Additionally, as indicated in 

the paper, we will investigate the scalability of the proposed Canadian Citizenship Quiz solution 

by investigating and analysis model based on current study by adding new features such as 

notifications service. 
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