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ABSTRACT


The freelancer payroll application is an IOS based application. This application is developed for the customers who are freelancing and the company which runs freelancing jobs. 
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[bookmark: _Toc497998437]1.INTRODUCTION

I. Freelancers
Freelancers are the people who works in different places or deals with jobs in different companies but are associated with a single company which they are registered in. The freelancers may not be committed to only single organisation they might work on the basis of contract or for certain period of time they might also be working independently which is being self-employed. [1]The areas of work for the freelancers can be any as the permanent or part time employees which may be in educational, construction, hospitality, nursing , web designing, consulting etc. According to the Government of the UK, employees are classified by their status of work according to which the employees’ rights, tax is calculated and classified. The freelancers are subjected to have rights reversed mentioned in the contract, protection against discrimination and their health and safety. [2]

II. Freelancer Payroll Application
The freelancer payroll application is an IOS based application. IOS is the platform for mobile application which is the apple gadgets. The platform of IOS is divided into four different layers Core OS layer, Core Service, Media layer, Cocoa Touch, and Core layer. [3] This freelancer payroll application is developed using the several layers of IOS to build the perfect application which benefits the clients who are self-employed ,contracted or is not committed to a single job or organization or for customers who are freelancing and the company which runs freelancing jobs. To avoid the unreliability of spreadsheet which might cause accounting issues the payroll application was designed. This application will be able to facilitate the user in by provide excellent accounting software service in such a manner that the employees and employers are connected from their smart devices which is the phone or any gadgets running on apple IOS. Freelancer Payroll App will be able to allow user to edit their profile, check their history of work, their pays and get updated on any changes with their jobs, easy access of their schedule, timesheet and payslips, input hours and get paid with authorization. The new users will be able to register themselves as a new employees and fill in the details. The details might be the personal details, contact details, education history, past job history, their address and their bank details and any other details or information they like to share it with the employers. The registry form is then submitted for the verification to the employer. The authorisation from the employer will allow the new employees to access the application which in other word the user is hired for the job. 







[bookmark: _Toc497998438]1.1. AIM

To build a successful and fully functional IOS application which is beneficial for the freelancing employees.




[bookmark: _Toc497998439]1.2. OBJECTIVES

· To report software to HMRC.
· To understand the functionalities of the Xcode integrated development environment.
· To understand and explore the swift language to develop the IOS application.
· To deploy Freelancer Payroll IOS application in AppStore.
· To improve the developmental methodology and bring in practice.
· To understand the employees and employer relation in the real world.
· To bring my work of developing application and my computer knowledge in practise.


















[bookmark: _Toc497998440]2.LITERATURE REVIEW

I. IOS 
Apple is the company that established the IOS platform. IOS is the apple operating system which is used by the apple devices. IOS is formed of well-defined system with set of layers. The Core Operating System is the lowest layer in the layers of IOS. The second layer is the Core Services ,the third is Media layer and the fourth, the last one is the Cocoa Touch [4].Objective-C and C are the programming language that are used to write the program or build an IOS software application. IOS has a distinct nature which differentiates it from any other platform. The primary features are the clarity, deference and depth. [5]The version of the IOS gets upgraded timely which makes it even better than other platform as its upgrades minimises and debugs the system eventually. The upgrade of IOS keeps the system up-to-date and fixes the issues making the system smarter. The iTunes helps synchronise the data of the user to the computer. The iTunes and the store in this operating system gives the user benefits of the upgraded and the latest version of the software and makes the usability of the system user friendly and less complicated. The main accomplishment of IOS is its security. [6]The security of this OS is done providing both the hardware and the software security. The apple products are recognised and the products that are not manufactured by the apple are trigged and notified to the user. The system and the software is protected by various levels of security procedures. It may be with the system software cross authentication, authorization, touch ID, retina scan, facial recognition for the personal verification to unlock the device, by verifying the chain of trust, data protection through the secure enclave and the keychain items and its access controls. The framework is the directory package that IOS helps user to write the codes in the higher level framework as it makes the codes simpler and shorter while creating apps in the Xcode. 

II. Xcode
Xcode is an integrated development environment created by apple [7]. It consists of software development tools which can be downloaded from the App store for free, comes with Mac OS X or can be downloaded from its official Apple website. [8] It was developed in 2003.It consists of complier, software development tools for development of application compatible in apple devices. It is a single window interface which has version control. It provides consistent user interface for both systems. It is environment for developing codes which is universal binaries 32 bit and 62-bit code. And allows software to run on PowerPC and Intel based platform. The latest version of Xcode is 9.1 which is used to develop the freelancer payroll application. The upgrade in the version of the Xcode allows user to have smooth, easy and fast formatting of the large files. These upgrade has improved the functioning of the language used for writing codes which is swift code. [9]



III. Swift
Swift is the independent apple programming language which was announced at 2014.It is the alternative to Objective-C language. [10]The package of swift has different features which contributes in the structure and the functionality of the data with the control in the flow. The package of the swift has overcome the need of the headers and has the ability to construct protocols and closures which are high level. The swift complier can be tested through multiple ways.LLVM lit based test suits, Unit tests and others [11]. The swift language has been chosen to write the Payroll Application in Xcode.

IV. Payroll Application
The payroll application has been designed to meet the needs of the clients who are working in different places or sites through a single organization. The single organization allows the employees to work in different sites through the allocation of duties in different sites. This application is suitable for the company which is associated with different companies and are suppling the employees through their single company. Payroll is the method which involves paying the worker or the employees accurately and on time. The system of payroll allows the user to keep track of their worked hours, tax paid, total pay received. The system of payroll allows the employers to keep track on their accounts of payments done to the employees and links with the HMRC, tax authority. The employer is responsible to conduct individual employee’s taxes. The govt largest source of income which is of average 38% is contributed from the payroll. [12].Whereas in United States of America it contributed on average of 715 billion dollar annually. [13]The payroll software or the application depends on the number of the employees. Some of the software might might be free of cost but there will be limit to number of the entities which is limiting the number of employees according to the software and charges might be include while using the full version which consist of large storage and the functionality for larger number of employees. The payroll software mentioned below are the software which are free but are limited to certain number of employees in the company and can be charged while upgrading or using the full version. [14]

1. Bright Pay
This is the software related to the payroll. This software is recognised by the HMRC Govt of UK. It is the web-based software and runs on Windows Vista, Windows XP, Windows 7, Windows 8, Windows 2000 and Mac OS. It has the feature of calculating, paying the employees with their total hours and the required deduction of tax in accordance to their NI number. The employees are paid, Check the NIC liabilities, calculates student loans. Keeps track on the expenses of the company and has the feature of automatic enrolment of the clients.

2. Sage 
Sage is another web-based payroll system which has the similar features to other payroll software system. Sage Payroll can also work with the system like sage50,100,quickbooks.It is supported in Windows 7,Windows 10,Windows Vista, XP and Web browser(OS agonistic). [15]


3. Kronos
It is a cloud based payroll software. All the feature required for the employer to make the payment to the employees and calculate the tax, record keeping, printing etc. are available. It runs on windows(OS agonistic) [16]
Similarly, Ascentis, BambooHR, Benefit Mall, ADP, Vivnetium etc. are the software that are available to the clients or the customers who runs small, medium or large industries. This software runs on operating system like Mac OS, Windows and Linux.
The above are some of the example of the software in the market. These payroll software varies depending on the number of the employees and the size of the industry from small, medium and large. The software is on premise or cloud based. The price of the software depends on demand and varies accordingly. [17].This software are built in such a way that the raw data are analysed, filtered and formatted accordingly. This analysis of the data increases the business by protecting and detecting the company against any frauds, duplicates and testing. The frauds like terminated, pre workers, the unauthorised personals entry and wrong entry of the hours are manipulated by the system. This software is capable of handling small to large number of population in a standardized format. [18]The software like sage, Bright pay, Kronos require license which might be limited to the number of the employer and the employees and the cost rises with the increase in the number and the lease of the license. 

4. Freelancer payroll
This application is the IOS application software that is compatible in IOS devices. It will be able to provide excellent accounting software service and create a platform for the freelancer where they can be connected to the organization through the application that is communication made easier. Easy access of their schedule, timesheet and payslips, input hours and get paid with authorization. This application will reduce the problems that can be caused by writing and finding the documents and avoids the unreliability of spreadsheet which might cause accounting issues. Employees will be able to check the history of their worked hours and the payment received throughout the year and allow employees to update any changes, staff details, shift changes, meetings. Hence, it provides the data security and fraud protection through the cross authentication and the authorization procedure. The above mentioned software are web based software that can be accessed via the search engine and is compatible in some version of windows, apple operating system and Linux. 
Therefore, the freelancer payroll application was designed for the user for providing the access of the software handy and user friendly. This application is deployed in the cloud. The data and the credential of the employees and the employers including all the necessary details are stored in the cloud providing easy access to the user anywhere and anytime. The cloud storage being scalable and flexible will allow the company to use the storage as per their need and the demand. The user will be able to update and get notified through this application on their IOS mobile devices.




[bookmark: _Toc497998441]2.1 Tools Required
The successful IOS application can be built by using the right platform and meeting all the aspects required by the operating system developed by apple. The application developed in this platform is compatible in all the devices using the operating system developed by apple which is also known as IOS.  The requirements that are needed to build the application which are hardware and software comes under this topic. 

[bookmark: _Toc497998442]2.1.1   Hardware Requirements
The hardware requirements to build this application are Mac book with the latest version update which is macOS Sierra Version 10.12.5.IOS phone which is the phone developed by the apple company with latest software update which is 10.3.3., the physical iPhone is required for the testing and running the application or apple iPad with latest software version updated. The latest version of the software is required so that the bugs are automatically fixed in the system in order to prevent the malfunctioning of the application caused by any other software issues from the device. External Hard drive or any storage device to keep the copy of the application you are working on for the backup in order to recovery the data loss, and prevent the system clash or any physical damage that might result in loss of data.

[bookmark: _Toc497998443]2.1.2   Software Requirements 
The software requirement to build the Freelancer Payroll application are Xcode the platform where the IOS application is developed. It is the software development tool which consists of all the elements and tools required to develop the application on IOS platform. All the coding which is the front end and the back end are done on this platform known as Xcode using swift language. The version used to develop the freelancer Payroll application is Xcode version 8.3.3. In order to store the data entry of the application when it comes in implementation, the database is required. Firebase is the database which serves as Backend-as-a Service also known as BaaS. Firebase allows the users to store the data and information entered in the application which includes the details of the staffs, admins and the worked hours including the payment made etc.; in context to the Freelancer Payroll Application.

[bookmark: _Toc497998444]2.2 Experiment Base Project
Experiment base project is based on the qualitative and quantitative data collection and analysation. It is costly as compares to the other like research based project or the opinion based research methods. [19]The graphical and non-graphical explanatory data analysis (EDA) is carried out. [20] It is the kind of project which is designed and carried out according to the environment that is the demand of the user. [21]There are different types of experiment base project designs like Quasi-experimental designs, Time Series design, True experiments etc. These types of designs are based on the nature of the project whether it is practical nor feasible or needs the continuous comparing of the figures and measure or increasing the validity internally. This kind of project is The method that has been selected to build the project.

[bookmark: _Toc497998445]3.	 METHODOLOGY

The software development is free of rules or laws it can be built with any methods and on any platforms using any languages. Methodology is the process in which the application is built. There are many methods to build an application. The methodology of building the software vary in accordance to the nature of the application as well the developer can choose the methodology to implement in their own project following the nature of their own project. The types of methodology that is used in this project is the Waterfall Model of Software Development life cycle. Software Development Life Cycle benefits the developer by providing the steps in which the developer can systemically arrange the software development procedure and eventually gives idea for the next phase of development process. [22].SDLC has five stages of Life cycle. It is the step by step process in which the Planning, Analysis, Design, Implementation, Maintenance is carried out thoroughly. As shown is the fig1. Below
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[bookmark: _Toc497998446]Fig 1: Software Development Life Cycle (SDLC) [23]




The implementation of SDLC in FreeLancer Payroll was carried out step by step. Firstly, the planning for the application was done. 


· Planning
The planning of the freelancer application included the type and the nature of the application. Filtration of the clients or the users who will be using the application and who will benefit using the application. The demand and the need of the software were discovered and the platforms for the deployment of the software were evaluated. The tools that might be required to build the software were planned and finalised. The model for the development of software which is waterfall model was planned. And the past similar software which was built were reviewed, examined and noted.

· Analysis
The step of analysis was carried out by looking at the requirement analysis which is the hardware and software requirements. The versions of the operating systems and the platform for the deployment was analysed and finalised. The risk or the faults that might be trigged during the development procedure was analysed.

· Design
The design of the software included the procedure in which the application worked step by step. The beginning process till the final process which is from the login to the logout. That is the staff procedure for login, the usage of the application and the logout which is signing out was first roughly pictured and then was systematically designed following the waterfall model.

· Implementation
The process in which the application is operated or used before it is used by the clients. The implementation of the freelancer application software was done after the successful development of the application which was operated using the inbuilt simulator and the apple iPhone. Any faults in the functionality of the application was trigged during this implementation producer.

· Maintenance
The final step of the SDLC that is the phase of maintenance was carried out after the successful deployment of software in the market which triggers the bugs or any dysfunctionality of the application is fixed accordingly.










I. [bookmark: _Toc497998447]Waterfall Model
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[bookmark: _Toc497998448]Fig2: Waterfall Model [24]



The waterfall model is one of the method of in software developmental process. The waterfall model is also known as the sequential life cycle model which is the first approach for the software development life cycle(SDLC). [25] The waterfall model in SDLC works in such a way that every task is differentiated in different phase. The Requirement Analysis, System Design, Implementation, Testing, Deployment, Maintenance these are the phases or the steps involved in the waterfall model of SDLC. Each phase is completed and is followed by the other step in this model. This model makes sure that the steps are not overlapped and completed sequentially. The implementation of Waterfall Model in Freelancer Payroll was done as follows: 








· Requirement Analysis
All the hardware and software required for developing the payroll application was gathered written and finalised. The memory and the processor of the system and the capability of the system was analysed. The hard drive and other external storage device was planned for the backup of the software.

· System Design
After the requirement analysis the system was designed which showed the overall system design of the payroll application. The system design was designed roughly and then in a systematic way through the Flowchart, Use case Diagram and the Activity Diagram. These diagram showed the graphical representation of the full functioning and its usage of the application.

· Implementation
The phase of implementation was implemented in payroll app by unit testing which is also the unit by unit design of the system. The implementation of the application was carried out through the inbuilt simulator and the apple iphone. 

· Testing
The testing is another phase of the waterfall model in which the application is tested. This application was first tested by using in built simulator and the personal IOS based apple IPhone. In this phase the faults in the application is triggered before the deployment of the system.

· Deployment of system
The deployment of system is the phase involved in waterfall model in which the application is sent or released to the market. The freelancer application is cloud based application so all the data that will be stored in the application will be stored in the cloud.

· Maintenance.
The maintenance is the final phase in waterfall model in which any bugs or any faults in the application is maintained or fixed after the deployment of the application to the market. The maintenance process is carried out along side of the apple operating system update as the update in software may cause issues and malfunctioning of the application.






4. [bookmark: _Toc497998449]ANALYSIS
Analysis is the phase in the project where the data and the requirements are analysed or investigated. The data were analysed in such a way that the development process which is the waterfall model was investigated and finalised. Then the similar application that were already in the market was evaluated which can also be known as cross evaluation. [26]Through the understanding and the need of the clients or the users the analysis of the project was carried out thoroughly. Project Planning, formulation and implementation of the requirements. [27]Requirement analysis refers to the process which involves the analysis of the components used in the application. Requirement analysis is vital in a project for its success. The analysis is made in context of their functionality, ambition and completion. It is the prototype analysis which gives a clear view on the application its functionality, needs and the upgrade of the results that is necessary. The requirement analysis can be of two types functional and non-functional requirement analysis. [28]

4.2 [bookmark: _Toc497998450]Functional Requirement
Functional requirements are the action phase, external behaviour. It is the functionality of the system. It is the features through which the user interacts with the system. For example, the login system in the Payroll application. The user enters their email Id and password to get access to their account.  
I. Use Case Diagram

[image: Screen%20Shot%202017-08-16%20at%2011.48.35.png]

			
[bookmark: _Toc497998451]Fig 3: Use case Diagram of Freelancer Payroll

The above figure is the use case diagram a diagrammatic representation of the application which shows the steps which must and can be done by the user and admin. It shows the access limits of the user and the permission granted to the user. The oval shaped figures are the functions in the system. The functions are Login, Submit Timesheet, Authorization, Payslips, Print, Enrol employees. The employees are having to login, to submit their timesheet or the worked hours, view their payslips and print if they want the print outs. The function which can be carried out by the personal desire and is not compulsory is denoted by exclude which is <<exe>> in the above diagram.
The Admin has to login to check the timesheet, authorize the hours and the payslips and new employees. The process is denoted by include which is <<inc>> in the above diagram.

4.3 [bookmark: _Toc497998452] Non-Functional Requirement
Non- functional requirements are the attributes of the Systems that is the non-functional properties such as security, accuracy, usability etc. For example, the response time taken to operate the sign in process. 

II. Flow Chart
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Fig 4: Flowchart of Freelancer Payroll



The above flowchart gives a brief description on how the freelancer payroll application works.
For the registered users:
Firstly, the user’s login in or the signs in which begins the process. If the user is a registered user, it takes the user to the next step which is the validation or the authentication. The validation and authentication is done by retrieving the data from the database which is the Firebase database. After the validation, if the user is an invalid or not registered user it will take the user to the login page.
If the user is valid user and their data stored in the database, it proceeds the user to the next step. Then the user is greeted by the welcome page and is provided with page which allows user to submit the timesheet, view their profile.
If the user selects submit the timesheet it will allow the user to input their worked hour and submit it for the admin verification and ends the process.
If the user selects edit profile it will allows the user to update and save their personal details and ends the process.
If the user is not registered and wants to register it will take the user to the step in which the user can input their details and submit it for the registration. After the user inputs the details and submits the form which proceeds to the next step for the admin authentication. And the flowchart ends. After the authorization from the admin the user will be registered as a valid user.

III. Activity Diagram
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[bookmark: _Toc497998453]Fig 5: Activity Diagram of Freelancer Payroll

The above activity diagram illustrates a part of the application which allows user to login or register accordingly.
The process starts with a dot which is the symbol to start the process. The user is directed to sign in. The user inputs their details. If the details entered matches the details stored, the user is allowed to edit their profile and submit their timesheet. If the user is not valid and the details entered by the user doesn’t match with the database. Then the user is either directed to register or retry entering their details which is the email and password.

4.4 [bookmark: _Toc497998454] System Requirement 
System requirement refers to the term used for the hardware and software requirements that are required to build the application. The freelancer payroll application is the IOS based application and below are the hardware and software required to build a success application.

4.4.1 [bookmark: _Toc497998455]Hardware Requirement

· MacBook
· Hard drive or any external storage device
· Apple IPhone or IPad

4.4.2 [bookmark: _Toc497998456] Software Requirement

· Xcode
· Cocoa pod
· Firebase
· Photoshop
· Creatly


4.5 [bookmark: _Toc497998457]RISKS ANALYSIS
Project Risk Analysis is the vital process which is included in the development of the project. The risk can be internal or external. The risk analysis will prevent the software from the oncoming issues that can disrupt the software or the project from well-functioning. Risk analysis is also a management of the risk that may impact on the system clash creating disruption and malfunctioning. The risk needs to be first identified; Risk identification and it is analysed, responded and controlled.  If the project carries out the risk analysis, it results in successful completion of the project in given time and expected quality. [29] The risk can be of any nature or type depending on the nature of assessments that is qualitative and quantitative analysis. [30]The following are the risk that was analysed during the development of the freelancer payroll application.

· Update in the version of the operating system of apple which can be challenge and the application developed may not be compatible to the new version so the constant update of the application is required.
· Software clash or triggering virus or bugs in the application and the maintenance can be an issue.
· The swift language conversion issues were risen during the update of the Xcode and the operating system.
· Some of the frameworks was unable to be upgraded during the development of the application. 
· User feedbacks up to date for any triggered issues.

5. [bookmark: _Toc497998458]DESIGN
Design is graphical representation of the application. The design is the process involved in showing all the gathered requirements necessary to build a successful application. The design of the application totally depends on the concept of the application. The design of the payroll application was firstly wrongly sketch with the required entities and its relationship in a table. The pictorial representation of the final outcome where the user interacts with the system.
The application is designed in the xcode which is the platform for the IOS application development. Firstly, a new project was created and named. The workspace was opened and then the designing was started. The designing of each page was done using the inbuilt tools which are the view controllers, text fields, labels and the buttons. Each page was designed and coded with its function. Below is the screenshot of the welcome page of the application in Xcode.




[image: Screen%20Shot%202017-11-08%20at%2015.33.07.png]

Fig 6: Screenshot of the homepage design 

The design of the application is done is such a way that it meets the requirement of the user. As an admin and as a normal client using the application.

5.1. [bookmark: _Toc497998459]User Interface Design
User Interface Design is referred to design that is created for the human and system interaction. The User interface design allows the user to have easy interaction with the system which is also known as user friendly. The correct user of the graphics and the functionality of the system allowing the user to meet its needs and the requirements. [31]
The User Interface Design that has been created in the payroll application is shown below with the screenshot of the xcode workspace.




[image: Screen%20Shot%202017-11-08%20at%2023.39.43.png]

Fig 7: Screenshot of Sign in design

The above screenshot shows the sign in and register page of the application, user can click the Sign in button to login or register button to register. The user needs to enter their user detail which is their correct details to gain access to the system. The user detail includes email and password. The authentication process in involved. If the user enters the wrong details the user will be displayed with the message requesting to try again as shown in above screenshot. 








[bookmark: _Toc497998460]5.2. Database Design 
Data can be any facts, figures, pictures, image, facts and more. Database is the systematic collection of data kept in a structured record. The data management is less complicated with the database.  Database is the backbone of the project. One of the most important requirements for the project is to have a database to store all the data. The database consists of tables, rows and columns. The database management system allows the user to edit, update or retrieve the data. It also allows user to make the complex calculation easier. [32].There are different kinds of database depending on how it is structured by the database management system. [33]The database used in this Freelancer Payroll Project is the Firebase.
Firebase										
Firebase is the front end focused data store. It is real-time by default data store. Firebase is a cloud service that connects the user directly to the cloud retrieving or updating data from the cloud which is the also known as Backend As A Service (BAAS). The firebase is scalable and manageable as the developer doesn’t have to write the server side code. It is time efficient as compared to other. The data are stored in the form of nodes and child nodes. The firebase can be easily downloaded in your system and can be authenticated using google or any email id or create a new user and register  [34] .The data in the firebase is stored in JSON format not in SQL [35].
JSON
JSON stands for JavaScript Object Notation. It is a text format in which the data is transferred from the user to system and vice versa in a structured format. It is programming language that was presented on 2001. [36]ECMAScript Third Edition inspired JASON shares small subsets and has brackets, commas, braces and colons, objects, arrays, strings, numbers, Booleans. It is also capable of formatting the binary or decimal values which complies with other programing languages. JSON can be used with json module, json gem Jason depending on the language specific section which are Python, Ruby, C. [37]
Firebase as the data base for Freelancer Payroll Application				
Firebase has different features of authentication, storage and messaging. The data in firebase are stored as tree in the JSON format. [38]Firebase was chosen instead of other as all the data stored are in cloud. The reading, writing, communicating with the system and the user is cloud based. This feature enables easy access to the data anywhere anytime. The cloud provides the user with unlimited storage making Firebase scalable. It does not require in house storage making Firebase flexible. The software to be able and available to open and edit the database to add the details on system round the clock firebase was chosen. It has a simple interface to create tables in a database. It allows the user to create visual schemas enabling the developer to create tables and relationships quickly. to the user as well as the access of the data will be easier through any corner of the world. The use of firebase will make it scalable and reliable as the cloud is the largest storage available in time.

6. [bookmark: _Toc497998461]IMPLEMENTATION

The set of planned activities in the process of moving idea into reality is known as implementation. It is the building process or the bridging of finished product or carrying out proposed activities to achieve the desired aim in successful manner. The process of implementation carries out various steps like monitoring the progress, the risks ,the changes and challenges to the software. [39]The implementation of project allows the developer to keep track on the project as well as have a clear image of the progress of the project. The implementation of the project Freelancer Payroll Application was carried out as follows:
· A new empty project was launched in the Xcode where the name of the project was given and the required information was entered.
· The design of the project was graphically drawn in the xcode workspace with the help of the inbuilt tools.
· Firstly, a single view controller was launched.
· The view controller launched was designed and made user friendly with the change in background colour and the style of the text.
· The view controller customised using the inbuilt tools with text fields and the buttons as the design of the first user interface page which may also be called the homepage as shown in the screenshot below.
I. [bookmark: _Toc497998462]Xcode Workspace
[image: implementation/Screen%20Shot%202017-11-09%20at%2011.39.10.png]

Fig 8: Screen shot of the xcode workspace
The above image is the screenshot of the main story board of the freelancer Payroll Application. The right hand side of the image shows all the tools required to design and customise the appearance and the feature of the application. The Left hand side of the image shows the files that are required for the project.


II. [bookmark: _Toc497998463]Homepage



[image: implementation/Screen%20Shot%202017-11-09%20at%2011.39.49.png]

Fig 9: Screenshot of the Home page

The above screenshot of the home page shows the free arrow which is the story board entry indicator. The bottom in the homepage is connected via drag and drop of the button using the ctrl key. The direction of the navigation of the pages are controlled by the segue and by writing the function to perform according to the identifier. Here,
@IBAction func signin (_ sender: Any) {
        self.performSegue(with Identifier: "welcome",sender: self)
        }
Function sign in perform segue to the view controller with identifier welcome when clicked. 








III. [bookmark: _Toc497998464]Sign In

[image: implementation/Screen%20Shot%202017-11-09%20at%2011.40.11.png]

		Fig 10: Screenshot of the Signin

The above screenshot shows the signin page where the user enters their email id and password for the authentication to get access to their account. Each labels, text field and the buttons are liked through IBOutlet.
The Boolean on top allows user to change between the pages, where they want to sign in or register. The code for the change in the Boolean is 
@IBAction func selector change (_ sender: UISegmentedControl) {
       //Flip the Boolean
        isSignIn = !isSignIn
        //Check the bool and set the button and labels
        if isSignIn {
        SignIn.setTitle("Sign In", for: .normal)
        }
        else {
       SignIn.setTitle("Register", for: .normal)
        }
    }



[image: Screen%20Shot%202017-11-09%20at%2012.09.58.png]
Fig 11: Screenshot of Signin Code
The above screenshot of the code allows the user to enter the email id and the password and get verified with the data base to gain access to their account.
 Auth.auth(). signIn (with Email: Email, password: pass) is the part of code that authorises the user. If the authentication is successful it will perform the segue to the identifier home page which is the user profile. Else it will display error message and acknowledges the user to retry.











IV. [bookmark: _Toc497998465]Register

[image: implementation/Screen%20Shot%202017-11-09%20at%2011.41.41.png]

Fig12: Screenshot of Register 
The above screenshot shows the register page where the new user or the employees put their details. The register page consists of name, address, contact, dob, email id and password. All these are designed with the use of the text field and identified with Placeholder. All the text field are connected to IBOutlet with ctrl drag n drop process. This page has the functionality to submit the data to the database which is the firebase.
The reference to the database is denoted by the code var ref: databaserefrence and 
Ref = database. Database(). refrence().child(“personal details”. The personal detail is the name given to the child node.
Here, the users details are carried to the data base with the code below
· let regisForm = [ "name": nametxt. text! , "dob": dobtxt.text!, "address": addresstxt.text!, "password": passwordtxt.text!, "contact": contacttxt.text!, "email": emailtxt.text!]
        ref?.updateChildValues(regisForm)
The email id and password is carried or the authentication data is pushed to to the authentication section of database through the code mentioned below:
· Auth.auth(). createUser (withEmail: emailtxt. text! password: passwordtxt.text!) {(user, error) in if (error! = nil) {print("Error") 
                Return}.







The click on submit will direct the user to the page with identifier “msg” through the use of segue. The message shown is the note for thanking the user for registering. The screenshot of which is shown below.


[image: Screen%20Shot%202017-11-09%20at%2012.37.16.png]
Fig 13: Screenshot of msg view controller.









[bookmark: _Toc497998466]7.TESTING
The process involved in checking the functionality of the software and the system is known as testing. After the completion of the system or the software the testing is carried out to check whether the button, cases or the pages are directed to the intended page and carrys out the required procedure. [40]The testing of the Freelancer payroll application was carried out as follows.

I. [bookmark: _Toc497998467]Authentication


[image: testing/Screen%20Shot%202017-11-09%20at%2011.28.04.png]

Fig 14: Screenshot of the authentication testing
The above screenshot shows the testing of the authentication procedure in the inbuilt simulator of the Xcode. The right side of the image shows the list of the email id and the password that has been registered as the user of the application. In this homepage the user selects the button according to their desired function which is either Sign in or Register. By clicking the Sign in button the application will direct the user to the page where user can sign in as shown below in Fig 15.If the user clicks register than the button will direct the user to the page where user can register themselves as shown in Fig 16.






II. [bookmark: _Toc497998468]SignIn

[image: testing/Screen%20Shot%202017-11-09%20at%2011.28.21.png]
	Fig 15: Screenshot of the SignIn page

In this page the user can enter their email id and the password. The return button at the bottom of the simulator will direct the user to the homepage as shown in Fig 14.In this page the user will successful authentication form the data stored in the database will gain access to their account.


















III. [bookmark: _Toc497998469]Successful Login

[image: testing/Screen%20Shot%202017-11-09%20at%2011.28.48.png]

	Fig 16: Screenshot of input of correct credential testing
The above screenshot is the screenshot of testing the authentication with correct email id and password.



[image: testing/Screen%20Shot%202017-11-09%20at%2011.29.08.png]

Fig 17: Screenshot of the user profile.
The entry of the correct email id and the password allowed user the access to their account where they can view their profile, submit the timesheet and logout when required.

IV. [bookmark: _Toc497998470]Invalid Login   

[image: testing/Screen%20Shot%202017-11-09%20at%2011.34.36.png]

Fig 18: Screenshot of random email and password
The above screenshot is for the testing purpose of the application while the email id and the password is incorrect or not registered in the database.



			
		[image: testing/Screen%20Shot%202017-11-09%20at%2011.34.50.png]

	Fig 19: Screenshot of invalid entry message
The above screenshot is the message that was displayed to the user after the invalid entry of the email address or password as shown in Fig 18.

V. [bookmark: _Toc497998471]Register Testing
[image: testing/Screen%20Shot%202017-11-09%20at%2011.36.09.png]
Fig 20: Screenshot of register 

Above is the screenshot of the register in the inbuilt simulator. The entry of the new user is done. All the fields in the register are filled with the new user detail and by clicking the submit button the user details needs to be send to the database as per the functionality of the application and the register process. This is testing for checking the database entry of the application.

[image: testing/Screen%20Shot%202017-11-09%20at%2011.37.05.png]

Fig 21: Successful data entry

The above screenshot shows that the new user has been registered to the database. The new user in the database is shown in the left hand side of the picture. The right hand side of the picture which is the simulator shows that the new user has been registered. The successful registry of the user directed the application to the final page of registry where the thank you message is displayed.






VI. [bookmark: _Toc497998472]Data separation testing


[image: testing/Screen%20Shot%202017-11-09%20at%2011.31.47.png]

Fig 22: Screenshot of the database with system user credentials.
This is the screenshot taken before the new user “Tony” was registered. Here the password can be changed and also the user can be deleted if they are no longer associated with the firm by the authorised personal.






[image: testing/Screen%20Shot%202017-11-09%20at%2011.37.19.png]

Fig 23: Screenshot of successful data separation
The new user tony and his email id and password was automatically saved to the authentication of the database.







7. [bookmark: _Toc497998473]SELF EVALUATION

In this process of doing and completing the project I have found and explored many ideas, skills and knowledge. The internal as well as external knowledge that is the knowledge from the books, lectures as well as the knowledge that we gain from implementing what we learnt. The IOS application development for me was itself a challenge to me. As I started the project step by step and did my research along with the advice and ideas from my lecturers and my classmates, I could feel the improvement in me. This project has helped me increase my understanding in swift language, xcode, IOS and its functionalities. Not only the system features but also by the requirement analysis I became familiar with the external environment that is the needs and demands of the user. The research on similar application Enlighted me with the various levels of the policies and procedures. It involved in the payroll calculation of the taxes, benefits mostly about the finance. Likewise, the iOS application development has made be confident enough to research, analyse, design, build an application that I desire with my own ideas and deploy.





[bookmark: _Toc497998474]9.FURTHER ENHANCEMENT
Further Enhancement on the payroll application are as follows:
· The application to have an instant message function.
· The application to have electronic signature system where the timesheet can have signed by the hiring firms.
· To have a page with any recent updates or news on the freelancing company where all the user can enter their comments for example like the newsfeed in Facebook.
· To get the application connected to the location as it can benefit the freelancer to find the work place easier.
· The application to be deployed in the app store for the public use.
· The application to be designed for the compatibility in the android devices.
· The application to have the function of automatically sending the file to the printer.
· The application to have the clock in and clock out system.











[bookmark: _Toc497998475]10.CONCLUSION

It can be concluded that the Freelancer Payroll application is the application suitable for the people in freelancing business sector. It may be small to medium size company. The employees and the employer can facilitate with the application by keeping away the problems that can be created by the spreadsheet and the files. All the details of the employees will be saved in the database which is the Firebase. Firebase being scalable and flexible the number of the employees and the capacity of the data should not be an issue to the employer. The update in the IOS can eliminate and fixes the bugs in the system. But as a developer it is another challenge to keep the system up to date with the latest version of the software and the system.
The drawback of this application is that this application is only compatible in the IOS apple devices like iPhone and iPad. The users using any other smart devices will not be able to use this application. So for the future enhancement the application compatibility in android and devices is purposed. Hence all the user despite of their devices can gain access to the application.
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Screenshot of the registered users of freelancer payroll
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PROJECT RESEARCH APPROVAL FORM 
(Ethics) 



 



 



Have you considered whether there are any problematic ‘ethical issues’ in your 
proposed research project?  If not, you really should talk to your Course Tutor or 
Supervisor to discuss if there are any issues you need to address.  
 
If you have already completed an ‘Ethics Approval Form’ within your Faculty/School, you do not 
need to complete this form. However, you haven’t considered the ethics issues in your proposal, 
you need to complete this form.  
 
Not all details necessarily apply to your area of study, so you may leave some boxes blank, but do 
try and complete it as fully as you can. All sections deal with potential ethical issues which need 
careful consideration before you commence your research, to ensure you deal with them properly 
(in accordance with the law, for example). You may find it easier to complete the form with 
assistance from your tutor/supervisor.  
 
 



Name: Tsering dolma lama 
Project/Research Title: Freelancer Payroll 



Name of Supervisor: Renuga Jayakumar 
School/Dept. Uwtsd 



Faculty: BSc Cloud Computing 
Proposed Start Date: 02/03/17 End Date: 09/11/17 



 



1. Summary of planned research please indicate briefly below the purpose of your planned 
project/research, together with your aims, main research questions and research design – you can continue 
onto a separate sheet if necessary 
To build a successful and fully functional IOS application which is beneficial for the freelancing 
employees. 
 
 
 
 
 
 



2. Methodology you need to be clear about the methodology you intend to use in your study; this could 
include any number of methods, so either tick those shown below (where appropriate) or put the details in the 
box marked * 
 



  Interviews  Participant Observation   Use of personal data 
      



 Focus groups  Questionnaire  * Literature Review 
      



 Performance  Presentation  Other (state below)* 
 



 
 



3. Participants - Does your proposed project/research involve human participants? 
 



 1. Yes, as a primary source*  2. Yes, as a secondary source*  No- go to section 4 
 



*If you have ticked yes, you are likely to need an Advanced CRB check before undertaking your 
study 



 



If yes, indicate who your participants are: 
 



 Early years/Pre-School children  Adults - give details below 
   



 School age children  Vulnerable people - give details below 
   










Form: PR (E) 1                                                                                                                                   PROJECT RESEARCH APPROVAL FORM 

(Ethics) 

 

 

Have you considered whether there are any problematic ‘ethical issues’ in your 

proposed research project?  If not, you really should talk to your Course Tutor or 

Supervisor to discuss if there are any issues you need to address.  

 

If you have already completed an ‘Ethics Approval Form’ within your Faculty/School, you do not 

need to complete this form. However, you haven’t considered the ethics issues in your proposal, 

you need to complete this form.  

 

Not all details necessarily apply to your area of study, so you may leave some boxes blank, but do 

try and complete it as fully as you can. All sections deal with potential ethical issues which need 

careful consideration before you commence your research, to ensure you deal with them properly 

(in accordance with the law, for example). You may find it easier to complete the form with 

assistance from your tutor/supervisor.  

 

 

Name:  Tsering dolma lama 

Project/Research Title: 

Freelancer Payroll 

Name of Supervisor:  Renuga Jayakumar 

School/Dept. 

Uwtsd 

Faculty:  BSc Cloud Computing 

Proposed Start Date:  02/03/17  End Date:  09/11/17 

 

1. Summary of planned research 

please indicate briefly below the purpose of your planned 

project/research, together with your aims, main research questions and research design – you can continue 

onto a separate sheet if necessary 

To build a successful and fully functional IOS application which is beneficial for the freelancing 

employees. 

 

 

 

 

 

 

2. Methodology 

you need to be clear about the methodology you intend to use in your study; this could 

include any number of methods, so either tick those shown below (where appropriate) or put the details in the 

box marked * 

 

  

Interviews    Participant Observation     Use of personal data 
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Have you considered whether there are any problematic ‘ethical issues’ in your proposed research project?  If not, you really should talk to your Course Tutor or Supervisor to discuss if there are any issues you need to address. 
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		Name:

		Tsering dolma lama



		Project/Research Title:

		Freelancer Payroll



		Name of Supervisor:

		Renuga Jayakumar



		School/Dept.

		Uwtsd



		Faculty:

		BSc Cloud Computing



		Proposed Start Date:

		02/03/17

		End Date:

		09/11/17





1. Summary of planned research please indicate briefly below the purpose of your planned project/research, together with your aims, main research questions and research design – you can continue onto a separate sheet if necessary


		To build a successful and fully functional IOS application which is beneficial for the freelancing employees.







2. Methodology you need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *


		 

		Interviews

		

		Participant Observation

		 

		Use of personal data



		

		

		

		

		

		



		

		Focus groups

		

		Questionnaire

		 *

		Literature Review



		

		

		

		

		

		



		

		Performance

		

		Presentation

		

		Other (state below)*





		





3. Participants - Does your proposed project/research involve human participants?


		

		1. Yes, as a primary source*

		

		2. Yes, as a secondary source*

		

		No- go to section 4





*If you have ticked yes, you are likely to need an Advanced CRB check before undertaking your study


If yes, indicate who your participants are:


		

		Early years/Pre-School children

		

		Adults - give details below



		

		

		



		

		School age children

		

		Vulnerable people - give details below



		

		

		



		

		Young People aged 17-18

		



		

		

		



		

		Unknown at this stage

		





4. Other Ethical issues (tick all that may apply to your research)


		

		Administration of drugs incl. alcohol 

		

		Deprivation



		

		

		

		



		

		Unpleasant stimuli in any manner or form

		

		Active deception or withholding information



		

		

		

		



		

		Collection of highly personal information

		

		Payment





5. Are there any ethical concerns other than those listed above?


		NA







6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused


		NA





You should enclose the research proposal form, together with any materials (e.g. questionnaire, interview schedule) when submitting this form to your tutor/supervisor.


Student Signature __Tsering dolma ________________________________________Date___09/11/17___________


**********************************************************************************


Supervisor’s Signature ________________________________________Date_______________


		

		Ethics clearance given at  Faculty Level



		

		



		

		Clearance not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee.   Details below:



		

		



		Comments:








		Chair’s Initials

		

		Date

		





Details on this form will be always be dealt with in accordance with the terms of the Data Protection Act 1998. The completed form will be retained on the student’s file after approval (for audit purposes) and may be forwarded firstly to the Faculty Board and thereafter to the University Ethics Committee for a discussion of the issues highlighted.
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