	1. Discussion (5 marks)
	2. Investigation (10 marks)

	A
	Give profile of client
	
	A
	Justify 3 methods of investigation (Interview, Observation, Questionnaire, Doc collect)
	

	B
	Outline problem
	
	B
	Make arrangements to carry out investigation
	

	C
	Problem must include opportunity to store and manipulate data, perform calculations, sort/search, output results, perform some sort of complex processing.

	
	C
	Design investigation resources (list of questions/follow up questions, log table, questionnaire...) with justifications.
	

	D
	Give limitations of your initial solution idea.
	
	D
	Carry out investigation
	

	E
	Get feedback from peers AND teacher. Use feedback acceptance/rejection tables (located on Moodle) to help you reflect on the received feedback.
	
	E
	Summarise findings (charts/graphs and tables)
	

	3. Design (15 marks)
	F
	Summarise findings (charts/graphs and tables)
	

	A
	Decomposition of problem linked with objectives. Diagram
	
	G
	Complete On-line research task (Moodle)
	

	B
	Describe in detail all inputs, outputs and processes with related forms and output sketched. Give reasons for the data to be included in the output.
Linked processes to your objectives.
	
	H
	Describe the involvement of all the people/organisations (stakeholders) linked to your client's business (i.e. owner, staff, customers, competitors, community...).
	

	C
	Data dictionary for each table/file including methods of access i.e. serial, sequential… Use template on Moodle.
Include normalised database structure 5 tables needed
	
	I
	Describe all inputs, outputs and processes in the current system (tables may be used)
	

	D
	All data structures identified and described i.e. arrays, lists…
	
	J
	Describe limitations of the current system. What is it not doing?
	

	E
	Write pseudocode/flowcharts for each type of validation routine. Link with objective(s).
	
	K
	Produce a working specification which addresses these limitations.
	

	F
	Write pseudocode/flowcharts for all the processes in your solution and explain what data/files are being accessed in each one. Link all processes to their objectives.
	
	M
	Explain what features of VB.Net can used to help you develop a solution to the client's problem.
	

	4. Prototype (10 marks)
	N
	Describe in detail the objectives of your solution (10 paragraphs minimum).
	

	A
	Select only the bare bones of your solution (not login, validation…) to demonstrate proof of concept, justify this choice and explain why you have omitted other parts.
	
	5. Post-Prototype Refinement of Design
 (5 marks) 

	B
	Create prototype and screenshot solution (forms) with REALISTIC data displayed. Include all inputs, outputs processes and storage used.
	
	A
	Get feedback on the prototype system from your teacher.
	

	C
	Evaluate prototype functionality and justify good features.
	
	B
	Describe in detail the feedback and the refinements (NOT redesign) to be made.
Use feedback acceptance/rejection tables (located on Moodle) to help you reflect/respond to/analyse the received feedback.
	

	D
	Describe the shortcomings and made specific suggestions for improvement.
	
	C
	Refine inputs, outputs, processes and data structures as necessary
	

	
	
	
	D
	Describe in detail your refined system making reference to the feedback received.
	

	6. Software Development (25 marks)
	
	
	

	A
	Use your revised prototype design and feedback to produce a fully functioning solution. Ensure that you meet all of your objectives. Evidence this with screenshots of the system / code listings with descriptions.
	
	7. Developmental Testing (5 marks)

	B
	Remember to fully exploit the programming features of VB.NET. 

Demonstrated a sound understanding of the appropriate tools and techniques available to them i.e. Data grids, combo boxes, OLE DB connections etc etc
	
	A
	Give detailed testing at each stage of the development.
	

	C
	Normalise your data into 3NF (5 tables)
	
	B
	Give detailed evidence of all problems encountered and justify actions taken to overcome these problems.
	

	D
	Self-documenting variables and well-structured code with annotation (comments) that will allow others to maintain the solution in future.
	
	8. Testing (10 marks)

	E
	Include searching (Linear or Binary) and sorting (Quicksort) procedures. 
Also include complex user-defined routines. i.e. mathematical data processing

Made effective use of recursive algorithms.
	
	A
	Produced a very detailed plan for testing all areas of the system (i.e. inputs, processes and outputs)
	

	F
	Effective use of validation for all key components. 
Create routines for exception handling (Try-Catch blocks).
	
	B
	Use of a wide range of appropriate testing methods.
	

	G
	Document the variables and actual data structures used.
	
	C
	Use typical, extreme and invalid data test data.
	

	H
	Document GUI including a full description of the features that make it fit for audience and purpose.
	
	D
	Comment on all results and give specific suggestions to improve the system.
	

	9. Evaluation (15 marks)
	

	A
	Evaluate the effectiveness of the VB.NET and justify the tools and techniques used
	
	

	B
	Compare and contrast your solution with similar commercial systems
	
	

	C
	Identify good features and shortcomings of your solution and describe significant improvements that could be made.
	
	

	D
	Evaluate your own strengths and weaknesses in the design and development stages.
	
	

	E
	Describe specific changes of approach that would be adopted in future to avoid problems experienced during the project (reflect on how the agile methodology or similar could be adopted)
	
	

	F
	Produce a well-structured and clearly expressed review. Work is error free.
Minimum 12 sides of A4.
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	1.0	Discussion



 
1.1	Introduction
For my project, I will be creating a ‘Job Timesheet System’ for the company PWA Planning. PWA Planning is a Town Planning company local to Preston, Lancashire. My main aims of this project are to create a Job timesheet for all the jobs/projects that are currently being completed by PWA planning, to include client information, a description of the job, hourly fees, and a calendar system that will calculate the deadline and start date for the job.

1.2	The Client - PWA Planning
PWA Planning is a progressive, independent planning and development consultancy established in 2013.  Their primary objective is to help businesses, organisations and individuals to meet their development goals by giving them the advice and support they need to navigate the path to planning permission and development.  Advice and guidance is offered to clients from all sectors of the development industry – private landowners, local businesses, developers, public sector bodies as well as professional advisers to the property sector, such as solicitors, architects, accountants, and other property professionals. 
As a consultancy, PWA Planning offer a wide breadth of services covering Development potential assessment; planning strategies; pre-application advice; planning applications; public consultations and development promotion; planning appeals and public inquiries; development plan representation and Environmental Impact Assessments.
For many schemes, it is often expected that pre-application discussions with the Local Planning Authority will be undertaken, prior to the submission of a formal application. PWA Planning routinely represent the client in pre-application submissions, either in writing or at face to face meetings. 
PWA Planning have close working partnerships with a diverse range of allied consultants, (legal, highways, architectural, landscape, ecological, engineering etc.) who can provide the full range of environmental and associated advice to support applications where necessary.

1.3	Identification of client needs
[bookmark: _GoBack]Initially, I undertook a thorough interview with the client to identify their information technology needs; discussing what current systems that they have in place to manage the numerous projects that they handle.  Through this process I was able to identify that they could benefit from implementing a timesheet system.  Using a timesheet system for all the employees would enable the senior management team to analyse the time spent on the various project ‘types’, enabling pricing strategies to be fine-tuned and also to identify if there are any training needs.  For example, an employee may be spending too much time on a type of planning project and training him or her may allow them to perform better thus taking less time and becoming more cost effective.

Further and more detailed investigative work was carried out following this interview.  This is described in the next chapter – ‘Investigation’.

1.4	Project aims and limitations
My aims for this project are to:
· Provide a working job timesheet that fits the needs of my client;

· Make sure the timesheet can be accessed and changed by multiple users;

· Create a working login and register system that keeps the records safe and secure;

· Make sure the outputs of the system such as the fees and other calculations are all correct. 

When creating the program, I will need to make sure that it can handle at least 15 job documents and be able to store more than 20 users in the record database. This is essential as PWA planning is a fast-growing business with 11 employees, who all need access to these files.
Additionally, I will need to ensure that my program has administration (admin) rights and prioritised users. For example, the Director will need a higher admin right so he can delete and amend the documents, whilst an employee would not have this capability and they would only be able to view and edit documents to a certain extent.
When planning my project, I have taken a few limitations in consideration. For example;
· The system won’t be able to run online due to a lack of resources;

· The program will be operating system dependant, in this case MS Windows.

· The system will not be able to be used cross platform as it won’t be able to be accessed on a mobile device due to my inexperience with making applications, and lack of resources to facilitate this feature;

· The records won’t have a great security aspect due to a lack of resources and inexperience.                     											     
When planning my project, I noted down some limitations I would have that could affect the professionalism and efficiency of my project. For example, I won’t be able to run this program online, so it won’t be able to be accessed from anywhere other than at the office where it has been installed. Another limitation will be the security of the documents. Due to a lack of resources and knowledge the program will be relying on the security of access to the desk top and laptop computers used by the company only.	







[bookmark: Investigation]2.0	Investigation

2.1	Investigation of the Client’s Existing Systems
To fully understand the needs of the client, I have used several methods of information gathering.  These are:

· Initial client interview
· Review of the computer file system and processes currently used to undertake each project
· Employee Interview
· Employee questionnaire



2.2	Initial Client Interview
It is vital to understand what the client needs.  Discussion with the client has given me an understanding of how an individual project proceeds from start to finish.  The flowchart below presents the process.
Note: OPS – Offer of Professional Services
Client invoiced in accordance with the OPS contract at each stage of the project to conclusion.

Client approaches PWA Planning with planning needs

PWA consider planning strategy and propose a fee to do the work – Prepare an OPS
Each OPS has unique reference number.

Client walks away or PWA offer revised fee

PWA start project
Project given job number and fees added to the WIP sheet


Accept OPS?
No
Yes




 

2.2.1	Offer of Professional Services – OPS
The Offer of Professional Services (OPS) is a formal contract between PWA Planning and their client.  In this document, PWA detail what services they will provide, and for what fee.  The Terms and Conditions of the contract between the parties is also included within this agreement but not included within this report.  The services are commonly broken down into separate stages.  For example, a project may consist of the following stages; 
· Pre-application, 
· Planning Application, and 
· Post-submission
And a fee will be assigned to each separate stage.

Extract of OPS Document
Proposal 		Land at Carr Cottage, Hambleton
Date 			30th November 2016 
Ref. 			16-P465


	Stage
	Description
	Fee

	
Pre-application




Planning Application




Post- Submission
	
· Preparation of pre-application submissions to Wyre Council and attendance at pre-application meeting; review of pre-application advice and attendance at further meetings with the clients and professional team (as necessary).


· Preparation of planning statement in support of proposed residential development; addressing relevant policy issues; review of technical documentation prepared by other consultants; submission of planning application to Wyre Council via the Planning Portal


· Management of the application through to determination including meetings, discussions and correspondence with the LPA and other third parties; responding to representations and amendments to the planning application where agreed; attendance at Planning Committee as necessary 
	
£1,500.00




£5,000.00





£75.00 per hour







2.2.2	Work in Progress – WIP
The Work in Progress sheet (WIP) is a large document containing a lot of project information. A full WIP sheet is included as Appendix A to this report, but I have included an extract below;
[image: ]


The headings of the WIP sheet are as follows;
	Column
	
	Example

	1
	Job Number
	13-004

	2
	Project Lead
	ER – Emily Robinson

	3
	Client
	Mill Farm Holdings

	4
	Job Description
	Mill Farm

	5
	OPS Reference
	13-P101

	6 onwards
	Calendar Month
	January 2017



[bookmark: _Hlk493242460]2.2.3	Issues Identified with current system following interview with client
1.	The client relies on memory of previous projects and previous OPS documents to estimate new proposed job fees.  This method does not in fact reflect how long it took PWA Planning to carry out the projects referred to in the previous OPS documents.  For example, an OPS for a former project referring to the pre-application stage may have been estimated at £1500 (20 hours at £75/hour).  This project may have taken PWA Planning a longer or shorter time to complete than expected, (say) 25 hours and actually cost £1875.
2.	The hourly rate of each employee varies and this is not always reflected in the OPS. For example, an Associate Planner will command a higher hourly rate than a Planning Technician.
3. The Directors of the Company are not easily able to identify which projects are making the most profits and if they are making a loss on any individual projects. 

2.3	The existing computer file system
[screen shot of PWA computer directory]
Project files are stored in the ‘Client Files’ directory, and sub-directories such as 
13-001 to 13-047
14-048 to 14-111
15-112 to 15-189
16-190 to 16-315
17-316 to 17-600
Project files are identified by numerical order, and include the year, so for example, the first project undertaken at PWA Planning was 13-001 (2013-job number 1).  The latest job number is 17-400 (2017 – job number 400).
The current system that PWA Planning are using to hold the information about job timesheets is limited to a very few projects where timesheets were requested by the client, they are paper based and stored in a filing system.
Paper copies of key documents are stored in ‘blue job files’ but most documents are stored electronically on the computer system. There are many drawbacks to using a paper-based filing system which include;
· Cannot store a lot of files as space is limited.
· Paper based files are prone to damage such as water damage etc.
· Paper can be expensive when you need thousands of files.
· Editing files can be very costly as its not easily done.
· Moving around documents is very problematic and hard to achieve.
The system I am intending to create will be a computerised job timesheet which will be used alongside the existing electronic client files.  I believe this timesheet can complement the files system by improving time management across the company and calculation of fees.  The system will be superior to a paper based system. 
These are some of the advantages of an electronic file and timesheet system;
· Ease of storage, it is much easier to store the data on a computerised system
· It is much easier to retrieve the data from a virtual storage system.
· Editing data is much easier and can be done by various employees and resaved without any hassle.
· You can back up the system meaning damage isn’t as cost effective as paper based where you can lose all your files if damaged.
All documents related to a project are saved in the project number file. The folders within a file may include the following;
1. OPS & Invoicing
2. Pre-application
3. Full Application
4. Site History
These folders will hold information relating to the different stages of the project.

2.3.1	Employee record of time spent on projects
Generally, employees do not record how many hours that they have spent on a project during the pre-application and application stages.  However, they commonly charge for post-submission services at an hourly rate so these are recorded informally by each employee.  On completion of a project they then advise the accounts department how many hours have been spent and the hourly rate that has been agreed with the Director and the client.
Problem 1: The Directors cannot easily identify if employees are working to the best of their ability as hours spent on a project are not recorded individually. 
Problem 2: Hourly rates charged for post-submission works are not consistent and vary across employee grades and clients.

2.4	Employee Interviews
There are currently 11 employees working at PWA Planning.  I have interviewed 3 of the employees. I hope to identify what they think of the current computer system and what they might think of using a timesheet.
[bookmark: _Hlk493244516]Interview 1: Director of PWA
	Question number
	Question
	Answer

	1
	How do you find the fee quote process works for you?
I have asked this question to understand where the fee amounts come from if they are not based on an hourly rate.
	I am comfortable with the process as I am very experienced at gauging how complex a project is and how long a project will take to complete but I know that the junior employees do not find it as easy. 

	2
	Would you consider a timesheet system a useful tool?
I have asked this question to understand if the program would be useful?
	Definitely.

	3
	Do customers ever complain that they are being charged too much?
I have asked this question to understand if customers question the fee strategy?
	It has occasionally happened, but I am able to negotiate a reduced fee if required.

	4
	Do you base any discounts on knowledge of the actual time spent on the project?
I have asked this question to understand the method of fee calculation.
	I can only estimate my time spent on projects and ask individual employees to estimate how long a project has taken them as we do not record hours spent on individual projects at all.

	5
	Do you always make a profit on each project?
I have asked this question to understand how critical it is to invoice enough fees per project to cover company costs.
	No, sometimes I quote a reduced fee to a client as I would like them to get to know the team and see first-hand the quality of the work undertaken at PWA.  They will then hopefully use PWA again but at more realistic fees.  This is a ‘loss leader’.

	6
	Do you think that a paper based timesheet system would be preferred?
	No, all of the employees work primarily on their PC’s so a computer based system would be preferred.  

	7
	What do you think of the current computer system used by PWA?
I have asked this question so that I can identify any further company IT needs.
	I am happy with the system of file storage and access.






Interview 2: Associate Planner at PWA
	Question number
	Question
	Answer

	1
	How do you find the fee quote process works for you?
	I am becoming more familiar with the fees that PWA charge for the different types of projects but a more straight forward fee structure would make preparation of OPS documents easier. 

	2
	Would you consider a timesheet system a useful tool?
	Definitely.

	3
	Do customers ever complain that they are being charged too much?
	I think so but I usually refer clients to a Director if there are any complaints.  Sometimes I suggest a reduction to the Director if I consider that I have not spent much time on a project.

	4
	Do you base any discounts on knowledge of the actual time spent on the project?
	I can only estimate my time spent on projects and ask my colleagues to estimate how long a project has taken them as we do not record hours spent on individual projects at all.

	5
	Do you always make a profit on each project?
	I am not really aware of the profit or loss made on individual projects.

	6
	Do you think that a paper based timesheet system would be preferred?
	Not at all. I rarely use a pen and paper and wouldn’t someone have to collate the information if it was paper based?  

	7
	What do you think of the current computer system used by PWA?
	I am familiar with the system and it works smoothly.






Interview 3: Assistant Planner
	Question number
	Question
	Answer

	1
	How do you find the fee quote process works for you?
	I am becoming more familiar with the preparation of OPS documents but my line manager reviews all OPS that I prepare prior to sending it to the client. 

	2
	Would you consider a timesheet system a useful tool?
	I think so but I would have to remember to complete it every day.

	3
	Do customers ever complain that they are being charged too much?
	I would refer a customer to my line manager if they had any queries regarding their fees.

	4
	Do you base any discounts on knowledge of the actual time spent on the project?
	Not applicable to me.

	5
	Do you always make a profit on each project?
	I am not really aware of the profit or loss made on individual projects.

	6
	Do you think that a paper based timesheet system would be preferred?
	No, it is quicker and easier to complete an online form.

	7
	What do you think of the current computer system used by PWA?
	It seems straightforward enough to me!





2.5	Employee Questionnaires
 Below is the questionnaire that I presented to 5 of the PWA employees for their completion. Date:	26.7.2017
Company:	PWA Planning
Name:	Employee 6
Position:	Planner
Q1
Do you prepare OPS document for new clients?

Q2
How do you calculate the cost estimate for undertaking the project?

Q3
Do you use hourly rates for individual employees in your calculations?

Q4
Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?

Q5
Do you think that you would be able to use an automated timesheet system on a daily basis?

Q6
Would you prefer to use a paper based system or a computerised system?

Q7
Do you believe that the current system is sufficient and does the job well?










2.5.1	Completed questionnaires
Date:		26.7.2017
Company:	PWA Planning
Name:		Employee 1
Position:	Associate Planner
	Q1
	Do you prepare OPS document for new clients?
	Yes

	Q2
	How do you calculate the cost estimate for undertaking the project?
	

	Q3
	Do you use hourly rates for individual employees in your calculations?
	

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	

	Q6
	Would you prefer to use a paper based system or a computerised system?
	

	Q7
	Do you believe that the current system is sufficient and does the job well?
	





Date:		26.7.2017
Company:	PWA Planning
Name:		Employee 2
Position:	Accounts Manager
	Q1
	Do you prepare OPS document for new clients?
	No, but I refer to OPS documents when preparing the invoices so I see the variation of fees across the projects.

	Q2
	How do you calculate the cost estimate for undertaking the project?
	N/A.
I can see that the fees vary considerably across the projects for the different elements such as pre-application/planning application/post submission services etc…

	Q3
	Do you use hourly rates for individual employees in your calculations?
	N/A.
The hourly rates used for each employee varies across the projects and can be inconsistent.

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	I would like to see a ‘Fee Scale’ that all projects relate to.  I know this can be difficult though as projects vary in their complexity and it can be difficult to estimate how many hours it will take to resolve the difficulties experienced in different projects and when working for different local authorities.

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	I would not necessarily be using the timesheet system as I do not work on the individual projects but I have used similar systems in other work places and I found them straight forward to operate.  The issue is usually remembering to complete them at the end of the day!

	Q6
	Would you prefer to use a paper based system or a computerised system?
	Definitely prefer a computer based system.

	Q7
	Do you believe that the current system is sufficient and does the job well?
	Our current method of estimating fees and calculating if the fees were a true representation of the time spent on the project is not acceptable.  We have no way of working out how much time is spent on any project and comparing that to the fee charged.





Date:		26.7.2017
Company:	PWA Planning
Name:		Employee 3
Position:	Associate Planner
	Q1
	Do you prepare OPS document for new clients?
	Yes, on a daily basis sometimes when we are busy.

	Q2
	How do you calculate the cost estimate for undertaking the project?
	I look at previous OPS documents that were similar projects to the project that I am estimating the fee for.  I also consider who my client is as this sometimes impacts on what fee I think that they will consider reasonable for the project.

	Q3
	Do you use hourly rates for individual employees in your calculations?
	Not really for the main parts of the project, although I do for the fee quote for the post-submission part.  In actual fact, I just do the post-submission services and don’t record the number of hours that I spend doing it, but usually bill for 10 hours.

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	I don’t know as each project can vary in its complexity.  There are definitely some types of planning applications for changes of use that are straight forward and it would be useful to know what to quote for.

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	Yes, I would make sure that I completed a timesheet throughout the day so that I didn’t forget and have to consult my diary to see what I was working on.

	Q6
	Would you prefer to use a paper based system or a computerised system?
	Definitely a computer based system.

	Q7
	Do you believe that the current system is sufficient and does the job well?
	It works and the management team review all of the outgoing OPS documents so it must be working.





Date:		27.7.2017
Company:	PWA Planning
[bookmark: _Hlk492391549]Name:		Employee 4
Position:	Planning Technician
	Q1
	Do you prepare OPS document for new clients?
	Yes but one of my superiors checks them before they are issued.

	Q2
	How do you calculate the cost estimate for undertaking the project?
	I look at other OPS documents and see if the project is similar to those.  If it is, I just put the same fee in.  Sometimes my supervisor will change the fee as they are more experienced than I am.

	Q3
	Do you use hourly rates for individual employees in your calculations?
	See above.

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	Yes, I would like to be able to refer to a scale of charges and use that to populate the fee quotes.

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	Yes, I have used one at a former job.

	Q6
	Would you prefer to use a paper based system or a computerised system?
	Either would be fine for me.  I have used a paper based system before at a much larger company but they had someone to input all of the project hours into a large spreadsheet at the end of every week to calculate their fees.  We would need someone to set up each project on a computer based system.

	Q7
	Do you believe that the current system is sufficient and does the job well?
	I am not sure but I have not been told to use a different method up to now.





Date:		27.7.2017
Company:	PWA Planning
Name:		Employee 5
Position:	Planner
	Q1
	Do you prepare OPS document for new clients?
	I am new to the company and have just started preparing OPS docs for review and issue.

	Q2
	How do you calculate the cost estimate for undertaking the project?
	I have been referring to older OPS docs and amending those to suit the new project with similar fee strategies.

	Q3
	Do you use hourly rates for individual employees in your calculations?
	Hourly rates are used for the post submission works but I understand that clients prefer a ‘lump sum approach’ as they are then clear as to what the final cost to them will be.

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	If we knew how many hours a project will take us, or the range that it may fall into, we could more accurately estimate the lump sum.

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	Yes as long as it was clear what to fill in, and if it was easy to use.

	Q6
	Would you prefer to use a paper based system or a computerised system?
	A computer based system.

	Q7
	Do you believe that the current system is sufficient and does the job well?
	I think it was developed when the company was smaller and only one or two people were preparing OPS’s, but now that there are several people preparing the fee quotes, it would be sensible to rationalise the way it is done.





Date:		26.7.2017
Company:	PWA Planning
Name:		Employee 6
Position:	Planner
	Q1
	Do you prepare OPS document for new clients?
	

	Q2
	How do you calculate the cost estimate for undertaking the project?
	

	Q3
	Do you use hourly rates for individual employees in your calculations?
	

	Q4
	Can you think of any improvements that can be made to the existing system of fee estimation and calculation of fees?
	

	Q5
	Do you think that you would be able to use an automated timesheet system on a daily basis?
	

	Q6
	Would you prefer to use a paper based system or a computerised system?
	

	Q7
	Do you believe that the current system is sufficient and does the job well?
	





[bookmark: _Hlk493249391]2.5.2	Summary of employee interviews
· It seems that the less experienced employees find the preparation of OPS documents and the fees included more difficult and these employees would appreciate a more structured fee guidance.
· All the interviewees would prefer a computer-based timesheet system.

2.5.3	Summary of employee questionnaires
· All of the employees think that a computer-based timesheet system would be preferable
· The current system of using previous OPS documents as a guide for preparing new fees does not take into account how long the previous project took to complete and the final cost was to PWA.
· A firm fee structure is not in place for the undertaking of the different types of project and for the different employees.
· 

From this information gathering exercise I understand that PWA could benefit from a computer based timesheet system.  When this system has been in place for a period of time or used over a specific number of projects of varying type and complexity, the senior management team can devise a fee quote system that is based on actual time spent on real projects.  A system such as this would then allow the less experienced employees to prepare accurate OPS documents with fee quotes that accurately reflect the amount of work required to complete a particular project.






[image: ]







· Described the involvement of all stakeholders in the current system and described their requirements for the proposed project
The involvement from the stakeholders differs between each job. For example;
The Client is the CEO of PWA planning has the role of being in charge of all the final decisions to do with the new system. Also he is in charge of all the finance and how the system should look. He has requested that he wants a job timesheet calculator system as his paper based methods are slow and inefficient.

The User is going to be any of the 8 employees from PWA Planning. They will be registering and logging into the system, in order to edit and create job timesheets. They will enter the customer’s information and assess whether they are owed more hours or PWA are owed more money.  


· Fully analysed data collected for input
[image: ]
This is the login page. This is where the users enter their id and password in order to access the files. This is used as a basic security measure to ensure it is only PWA employees who can enter the system.

















[image: ]
This is the input form where the users enter the customer’s id and job requirements in order to save it to the database.















[image: ]

This is the form where the data can be edited for each customer. This is where the users edit and resave data for the customers such as;
Client details; Job Description; User Responsible and The start and finish dates.













· Analysed in detail the processing carried out by the existing system
[image: ]This is a paper based job timesheet. At the PWA offices they have a large paper based filing system. This is where they store the job timesheet.






They fill in the sheet each time for a new customer and give it a file id in order for them to retrieve it at any time. They use the dates on the sheet to work out when the job has to be finished for the customer and how much money they owe them.











	


· [image: ]Given full consideration to all current system outputs
This is the output for the jobs currently being completed monthly for a client of PWA Planning. They use this in order to calculate how much the client will have to pay for the services provided in the description of the job column. The Total Time column is totalled and the minutes are turned into a price per month. The output has been created on MS Excel and was configured by one of the employees from PWA Planning. The document is an open document and is edited every time a new job has been requested by the client then once a month has been completed the document is outputted and another member of the PWA team calculates all the fees and sends the client a copy with an invoice for the money.














· Fully considered and explained the limitations of the current system

The main limitation to the current system is that you cannot edit the document very easily as it is paper based. If it was online, you would easily be able to edit the document. Secondly, another limitation would be that if anything were to happen to all the files such as a flood. There wouldn’t be anyway of recovering the data and it could cost the company a lot of time and money. Also you can only store a limited amount of paper based files as they take up a lot of space. This can take up space that is needed for other causes.

· Produced a working specification that clearly summarises the purpose of the project


1. Allow users to login

2. Be able to choose whether to edit or save a new document

3. Allow Users to change an existing document and resave it

4. Allow Users to create a new document and save it to the database

5. Users can see the live timer which clocks down current jobs in order to view how long they have left to complete it

6. Provide a friendly user interface for relatively novice users

7. Hold data in a table structure in text databases

8. Be secure so no unwanted users can access the financial documents


9. Calculate the price the customer owes the company
10.

Calculate the time in which the job has to be completed





· Explained, with technical justification, the methods to be used in the solution

When creating the system, I will choose to use Visual basic as I am fairly skilled in using it. Also it is a good coding language to create good user interfaces as the client has requested a good but simple interface for novice users.
I am using a text document and Access to store the databases in the system as they are fully compatible with visual basic and they can store a lot of data. I could have chosen different types of storage. However, access provides a lot of great tools and features that other programs don’t for example the ability to update it easily through visual basic also there are many helpful tools on there used to create complex tables. Moreover, I am already quite experienced at using the Microsoft office packages so I wouldn’t have any problems creating tables and using Access.




· Detailed a range of objectives that include success criteria and clearly define the required performance of the proposed system.















3.0 Design




















USER LOGIN PAGE FORMUser Login Form
Login – The user will enter their unique username and the password that they set and then press the login button. This will then send the user to the Main Menu form.

[image: ]Users username box, Font; default.


Users password box, Font; default.


Login button, inputs the username and password. If correct, takes the user to the homepage.

Exit button, exits the program and stops it from running.






















Main Menu Form
On the main menu page, the user can select which service/form they would like to use. The main menu is set out so all the pages are buttons with labels making it easily accessible for even computer illiterate users.

MAIN MENU FORM

[image: ]





Logs the user out, takes them to the login page.




Jobs currently being undertaken button, takes user to the current jobs form.
Input a new job/project button, takes the user to the form where they can create a new job.

	
















New Job Form
Entering a new job – Once the user has entered all the correct details about the job being entered they press the “save project” button saving the job to the database. To return to the Main Menu they press the “back” button.




NEW JOB FORM


Clients details text box, font; default.


[image: ]Job Number text box, font; default.
Back button, sends user back to previous form.


Job Description text box, font; default.




User responsible text box, font; default.





Start Date text box, font; default.




Job Deadline text box, font; default.


Save Project button, saves the users input to the database.






	











The back button, sends user back to the main menu

These labels show where all the job details go once the list box has been selected.

CURRENT JOB FORM


[image: ]List box with items for each job, text all capital letters.
Enter button, once an item is selected in the list box this button must be pressed to show the details.
Edit Records button, this sends the user to the edit page where they can edit items.



























Overview of the systemForm Load

Login
Forgotten Password
Main Menu[image: ]




Client Details
Current Jobs
New Jobs
Exit the Program
Log Out
Accounts
Timer

	
View the current jobs
Back to the main menu
Input new jobs
Back to the main menu

View all the clients details
Back to main menu
Log out of account
Back to the main menu
Edit the usernames and passwords
Back to main menu
Shows the time left on all jobs
Back to main menu









6.    Exit the Program: Allows user to easily exit the program from the menu
7.    Client Details: Lets the user view all the clients’ details.
8.    Log Out: Allows the user to log out of their account in order to quit safely.
9.    Accounts: Allows a user with higher permissions create, edit and save user credentials.
10.   Timer: Keeps track of all the current jobs with the live countdown besides it. Allows the user to read the data.


1. Form Load: Welcomes the user.
1. Login: Logs the user into the program with a unique id and password.
1. Forgotten Password: Allows the user to request a password reset.
1. Current Jobs: Allows users to access the current jobs.
1. New Jobs: Allows users to input new jobs.





























Project/Job File
Name the file: projects
Description of the file: The file contains a brief bit of information about the jobs that PWA planning are currently undertaking. The file contains information such as; Job number, Job Description, Start Date and Job Deadline. 
Expected number of users: As PWA planning is a growing business I expect there to be a rise in the number of jobs being undertaken. However, once a job is finished it can/might be deleted meaning the number of jobs might stay around the same number or vary slightly. 
Access method:  I will use Random (Direct) access to store and retrieve any details or data stored in the staff file. This will allow the data to be viewed and amended whilst using some of the features that the program provides.



	Name of field
	Type of field
	Description
	Size of field
	Example data

	Job Number*
	Integer
	The jobs unique job number, this is used to verify and retrieve the job.
	5
	1

	Client Details
	String
	The Name of the client and whereabouts. 
	20
	Mr Crawley, Chorley Preston.

	Job Description
	String
	A description of the job for identification.
	20
	New Sports hall, Penwortham Preston.

	User Responsible

	String
	The Name of the Employee who is in charge of the current job.
	15
	Paul Walton

	Start Date
	Real
	The date when the job was undertaken.
	10
	01/06/2017

	Job Deadline
	Real
	The Job Deadline, When the job should be finished.
	4
	30/09/2017


* = Key Field.
~ = Foreign Key Field. 






Project/Job File
Name the file: records
Description of the file: The file contains the username and password for all the employees in the PWA planning team. This file allows only the employees to enter the program. Making the program more secure as only employees have registered accounts.
Expected number of users: As PWA planning is a fast growing company. It is very likely that the amount of accounts will increase. However, these accounts will be able to be deleted as they are only accounts for logging in and there is no serious data needed to be kept. I predict there will be around 2-3 users actively accessing this document on a regular basis. However, this could increase as the firm grows.
Access method:  I will use Random (Direct) access to store and retrieve any details or data stored in the staff file. This will allow the data to be viewed and amended whilst using some of the features that the program provides.



	Name of field
	Type of field
	Description
	Size of field
	Example data

	User ID*
	Integer
	This is the number used to identify the employees account.
	5
	4

	Username
	String
	This is the username for the employee needed to login
	20
	PNEUSER12

	Password
	String
	This is the password that the employee has to enter correctly to login.
	20
	Chocolate1976


* = Key Field.
~ = Foreign Key Field. 




Project/Job File
Name the file: clients
Description of the file: This file contains all the information needed about the clients for PWA planning. This includes fields such as; Client ID*, Name, Business/Job, Location, DoB (Date of Birth) and the contact details. This is stored on the system so the employees can access client’s files and contact them or link their details to a current project/job.
Expected number of users: As PWA planning is a growing business I expect there to be a rise in the number of jobs being undertaken meaning there will be an increase in clients. However, once a job has been completed the files for the client would be deleted if they didn’t need anything else doing meaning the number of clients might stay around the same number or vary slightly. 
Access method:  I will use Random (Direct) access to store and retrieve any details or data stored in the staff file. This will allow the data to be viewed and amended whilst using some of the features that the program provides.
 

	Name of field
	Type of field
	Description
	Size of field
	Example data

	Client ID*
	Integer
	The id assigned to a client for verification and identification.
	5
	00001

	Name
	String
	The Surname and last name of the client.
	20
	Bill, Jenkins

	Business/Job
	String
	The business they are associated with or job they do.
	30
	IWE, Building Development

	Location

	String
	Where they are located.
	30
	Preston, Lancashire, United Kingdom


	Date of Birth
	Real
	The date of birth of the client/age of the client.
	15
	06/04/1973

	Contact Number
	Real
	The phone number of the client used to contact them
	20
	01772428431

	Contact Email
	Real
	The email of the client used for contacting the client
	25
	BillJenkins@gmail.com


* = Key Field.
~ = Foreign Key Field. 

Normalisation


Employee ( EmployeeID, Name , Contact Number)

Client ( ClientID, Name, Contact Number)

Job Order ( JobID, Start Date, Job Deadline, EmployeeID,  HoursWorked)

Job ( JobID, ClientID, Job Description)
















4.0	Prototype  




























In the prototype for the PWA planning time sheet calculator I have included;
Working Login Page
Working Current Jobs, View/Edit
Working Input New Jobs
Working Editor for the Accounts
What I have not included in the prototype is;
Working Live Timer for the jobs
Working Editor for the databases. E.g. the employees and clients
Working Email System and Alerts

The reason for including the working login page is because this is the only method of security that will be included in the program so this will need to be viewed and might need father development.
Also the reasoning for implementing the current jobs page is that it is connected to a database which allows the user to view all the current jobs that PWA Planning are undertaking and then you can edit them to change certain parameters.
The reason for including the input page for new jobs is that it is needed for the current jobs to work. As you need to input jobs in order to view them. The input section uses an access database, when you input the data it is transferred onto the access database. 
The reason for implementing the Editor for the accounts is so the owner or administrator can add or edit the accounts for the employees. This is useful because if an employee has forgotten or misplaced their password they can get it changed with ease. Also it is another method of security as they can remove accounts that have been misused. E.G the password has been stolen or retrieved by someone who shouldn’t have access to it.

The Live timer is used to give a live countdown for all of the jobs. Also it gives alerts to the employees when the job is near to finishing. This isn’t going to be included in the prototype as it does not need to be father developed or looked at as it is simply just an alert system with a countdown feature.
Secondly, the Editor for the employee’s and client’s database will not be included as it is also not 100% necessary. This is just a simple feature that allows the user to access the databases and change things such as the client’s contact details or something like the employee’s position/role.
Another feature that I will not be including is the email system and alert system. This system emails the details of the requested job to the employee who is logged in at the time. It retrieves the information about their email from their login account. This is not being included as it also not essential to the program working and does not need any more advancements as it is fully working. 

The Login Page

[image: ]
The login page is where the users enter their unique username and password so they can progress into the next stage of the program. In the prototype the login system will be fully working. Reading the information from a standard text document onto the login page.




Fill in the boxes with the correct credentials



Select the login button

[image: ]The Main Menu Page.

This page is where the user can access most of the pages such as;
Input a new job/project
Jobs Currently being undertaken
Edit Accounts
Live Timer (NOT BEEN INCLUDED)




	





Select to view the current jobs being undertaken



Live timer not present in the prototype. However, it would show how long left the projects have until they expire and it presents notifications and reminders


Select to edit the login credentials of current users 
Select to input a new job into the database



[image: ]The Input new job page.
This page is used to input a new job to be implemented into the job database.






Fill in the text boxes with the details of the new job




Select the “Save Project” button to save the project to the database



[image: ]The Current Job Page.

This page allows the user to view the current jobs that PWA planning are currently undertaking. They Put the job ID into the Job Select Box and then press ENTER. This then brings up the data from the access database and then the user can view their requested job in the boxes on the screen.









To select a job, enter the Job Number in this text box



To send an email of the job present select the “Send to Email” button. The users email can be edited in the edit accounts on the main menu


Select the “Edit Records” button to change records that are currently in the database.

These Text Boxes are filled in once the enter button has been selected with a digit in the “job Select” text box
Select the “ENTER” button to view the job selected


Conclusion
The login form performs correctly and the feedback received shows that there is no need for any adaptions to make it better. The login allows users to login with their credentials and prevents unwanted users from entering the system.
For the main menu form, I have received feedback telling me that it would be good if the titles of the buttons were to be changed to a more suitable title. Also I have been told that it would be better if there was a button for changing the information about the employees. At the moment the prototype only allows you to change the account passwords and not the actual information about the employees such as; Address, email, name, occupation.
The feedback for the new job form has told me that I will need to adapt this form the most. Firstly, for the job ID could be changed so that it is automatically inputted instead of manually putting it in. As doing this could cause duplication errors. Secondly, the user responsible area could also be automatically inputted. I would make the program recognise which user is logged in then it would fill in which user is responsible.

Post Prototype Refinement of Design

Interview:
This is an interview conducted in order to aid the design of the job timesheet calculator and to make sure it fits the user’s requirements.
1. Do you believe the job timesheet calculator meets the user’s requirements? Comment of the font size/style, colour and format. Also any other additional information about the program.                                                                                                                                                                                                  
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. To what extent do you believe there should be improvements? Please name the improvements and describe how they should operate.         ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. In terms of how the program functions. Do you believe it does a sufficient job to operate as your system effectively?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






LOGIN PAGE


[image: ]
[image: ]For the login page it hasn’t been edited in terms of functioning as it works well. However, the colours and borders have been tweaked to look more professional.










MAIN MENU FORM


[image: ][image: ]






For the Main Menu, I have added in 2 more features to the program. The first one I added is the Edit accounts option. This is where the user can edit their username and password for their account in order to login.
The second feature is the live timer. This is where It will show how long each job has left until the deadline. This will then send an email notification if the job is near to deadline.
For the colours I have made it look more professional by using the business’ own colours and making the buttons look more defined.










CURRENT JOBS FORM

[image: ]
[image: ]
For the Current Jobs Form I have changed some of the features. For example, on the updated form there is a button where you can send the results of the search to the email of the logged in employee. Secondly, I have changed from a list box to a text box which searches for the requested job via the job number. Also I have changed colours of the form to make it look more professional with borders etc.





NEW JOB FORM

[image: ][image: ]









For the New Job Form I haven’t changed anything to do with how the form functions. However, I have made the layout look a lot more professional, this includes enlarging the company name and including the official logo so it clearly states that it’s PWA Planning’s System.














7.0	Development Testing











	
	MODULE
	MAIN MENU

	Test Data Used
	Button to ‘Log Out’ of the account that is currently logged in.

	Result
	[image: ]

	Description of the problem
	Once the ‘Log Out’ button has been pressed the Main Menu page should disappear to prevent someone being on their account as the page is still open.

	Explanation of the solution to the problem
	On the code for making the button there should be ‘Me.Hide()’ this hides the tab once the button has been pressed therefore only opening the login page.











	MODULE
	LOGIN PAGE

	Test Data Used
	Username - Robin
Password - 123

	Result
	[image: ]

	Description of the problem
	There was no problem, the login was a success. However, there was no success message.

	Explanation of the solution to the problem
	Created a pop-up to appear once the user has logged in. Alerting them that the login was a success.
[image: ]










	MODULE
	NEW JOB

	Test Data Used
	Entering a new job does not currently work as I cannot connect the Access database correctly to the Visual Studio Application.

	Result
	[image: ]

	Description of the problem
	The Access database is not correctly connected meaning the information entered doesn’t add to the database. Everything else however works, therefore if I correct the connection It will all function correctly.

	Explanation of the solution to the problem
	




	


8.0	Testing
[bookmark: Testing]



























A: The Login Screen 
[image: ]

Table A: The Login Screen
	Module

	Field Names
	Data
	Objective
	Result
	Comments
	Images

	Login Screen
	Email and password
	No inputs
	Checks that the program handles no inputs given
	Outputs a message telling the user that they need to enter aa email address/ username and password
	The program correctly did not try to login with no details entered and told the user that they needed to enter them
	1

	Login Screen
	Email and password
	No email
Password: abcdef
	Tests whether the program will recognise that there is no valid email address
	Outputs a message telling the user that they need to enter an email address/ username and password
	The program correctly did not try to login with no details entered and told the user that they needed to enter them
	2

	Login Screen
	Email and password
	Email: anon@email.com
A valid email address but no password
	Tests whether the program will recognise that there is no password entered alongside a correct and valid email address
	Outputs a message telling the user that they need to enter a password
	The program correctly did not try to login with no details entered and told the user that they needed to enter them
	3

	Login Screen
	Email and password
	Email: anon@email.com
Password: bananas
Incorrect password
	Tests whether the program will recognise that there is an incorrect password entered alongside a correct and valid email address
	Outputs a message telling the user that one or both the email address/username OR password are incorrect, please enter a valid email address/username and password.



	The program correctly did not try to login with no details entered and told the user that they needed to enter them
	4

	Login Screen
	Email and password
	Email: anon@yahoo.co.uk
Password: Testing1
A valid email and correct password
	Tests that the user can login with the correct email address/username and correct password
	Login screen closes and the next window opens allowing the user access to their user details
	This is the correct action of the program allowing progression to the next stage for the user.
	5

	Login Screen
	Email and password
	Email: anon@yahoo.
Password: Testing1
An invalid email and correct password
	Tests that the program can recognise that the email is incorrect.
	Outputs a message telling the user that one or both the email address/username OR password are incorrect, please enter a valid email address/username and password.
	The program correctly did not try to login with no details entered and told the user that they needed to enter them
	6

	Login Screen 
	Login Button
	All the fields empty when clicking the login button
	Tests to see if a presence check takes place and it prevents the user from entering.
	An error message was outputted telling the user that no username or password have been entered.
	The program correctly denied the user entry when the login button was clicked due to the fields being empty.
	

	Login Screen
	Login Button
	Username is correct but password is empty
	Tests that the program prevents the user from entering due to no password being entered.
	An error message was outputted telling the user that you cannot login due to a field being incorrect/empty.
	The program correctly denied the user entry due to one of the fields being empty.
	

	Login Screen
	Exit Button
	Not applicable
	Tests that when the button is clicked then the form will close
	The form closed when the exit button was clicked
	The program correctly closed the form once the button was clicked.
	




B: Input Form Screen
[image: ]


Table B: The Input Form Screen
	Module

	Field Names
	Data
	Objective
	Result
	Comments
	Images

	Input Form Screen
	Job Number
	No job number -blank field.
	Tests that the program will only allow users to continue to the next stage if a job number is input
	Outputs a message telling the user that a job number must be input, please enter a job number.

	The “job number” field cannot be empty in order for the system to operate.
	

	Input Form Screen
	Job Number
	Job Number entered as ’AA-AAA’ 
	Tests that the program will only allow users to continue to the next stage if a job number in the correct format is input
	Outputs a message telling the user that an incorrect job number has been input, please enter a correct job number.
	The “job number” must be an integer in order to be successfully inputted. 
	

	Input Form Screen
	Job Number
	Job Number entered as ’16-300’.
Correct format entered.
	Tests that the program will only allow users to continue to the next stage if a job number is input
	Correct job number. Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.
	

	Input Form Screen
	Clients details
	Name of Client
	Tests that the program will only allow users to continue to the next stage if text has been input into this field
	Correct job number. Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.
	

	Input Form Screen
	Job Description
	Short text description of project
	Tests that the program will only allow users to continue to the next stage if text has been input into this field
	Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.
	

	Input Form Screen
	User Responsible
	Employee name
	Tests that the program will only allow users to continue to the next stage if text has been input into this field
	Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.
	

	Input Form Screen
	Start date
	Start date entered in format such as 12/07/2017
	Tests that the program will only allow users to continue to the next stage if a date is input
	Correct date format used. Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.  The program will not be able to identify if the start date is after the job deadline date, or if the input information is a ‘proper’ date.
	

	Input Form Screen
	Job deadline
	Deadline date entered in format such as 12/07/2017
	Tests that the program will only allow users to continue to the next stage if a date is input
	Correct date format used. Program will allow user to progress to next stage if the other fields are completed satisfactorily.
	All of the fields will need to be completed to the satisfaction of the program.  If any field is missing or incorrect a message will tell the user that they cannot continue until all of the fields are correctly completed.  The program will not be able to identify if the start date is after the job deadline date, or if the input information is a valid date.
	




C: Input time spent data screen
This screen is accessed when the ‘Add Time’ button is pressed on the ‘Input Form Screen’

[image: Inline image 1]

Press ‘BACK’ to return to the ‘Input Form Screen’, ‘ENTER’ to input the time data into the program.
Table C: The Input Time Spent Data Screen
	Module

	Field Names
	Data
	Objective
	Result
	Comments
	Images

	Input time spent data
	Job Number
	No inputs
	Checks that the program handles no inputs given
	Outputs a message telling the user that they need to enter the job number
	The cost calculation will not be made if the fields in this module are not fully completed in a manner that allows the mathematical calculation.  If fields are incorrectly completed, an error will be recorded on the spreadsheet.
	

	Input time spent data
	Job Number
	Job number added in the format ‘xx-xxx’
	Checks that a job number with the correct format has been input.
	No message, user continues
	The program allowed the user to input the “time spent” data.
	

	Input time spent data
	Job Number
	Job number added in the wrong format
	To see if the program will allow hours to be added to an incorrect job number
	Outputs a message telling the user that the job number trying the be entered does not exist.
	If the job number that is trying to be entered does not exist in the database, the system will flag this up. Therefore, not allowing it to be entered.
	

	Input time spent data
	Employee Name
	No inputs
	Checks that the program handles no inputs given
	Outputs a message telling the user that they need to enter the employee name
	As no employee name has been entered the system outputs an error message notifying the user to enter data into the empty field.
 
	

	Input time spent data
	Employee Name
	Name input
	Checks that the program will add hours to a project allocated to a name.
	No message, user continues
	The program allowed the user to enter the “employee name” data linking it to a job.
	

	Input time spent data
	Hours Spent
	No inputs
	Checks that the program handles no input in this field
	Outputs a message telling the user that they need to input the number of hours spent on the project.
	The system acknowledges that nothing has been entered into the hours spent box. Therefore, outputting a message to tell the user to input how many hours were spent.

	

	Input time spent data
	Hours Spent
	Input of a letter instead of a number 
	Checks that the program handles an input that is not a number 
	Outputs a message telling the user that they need to input the number of hours spent on the project.
	The system has got that field set to integer so when a character is entered a simple error message will be outputted.
	

	Input time spent data
	Hours Spent
	Input of a number
	Checks to see if the program will continue as planned with the input of a number
	No message, user continues
	The program allowed the user to enter the “Hours Spent” data.
	

	Input time spent data
	Hourly Rate
	No inputs
	Checks that the program handles no input in this field
	Outputs a message telling the user that they need to input the hourly rate for this employee
	The field cannot be empty or else an error message will appear reminding the user that no data has been entered.
	

	Input time spent data
	Hourly Rate
	Input of a character instead of a number
	Checks that the program handles an input that is not a number
	Outputs a message telling the user that they need to input the hourly rate.
	The field has been inputted incorrectly. The program will output a message.
	

	Input time spent data
	Hourly Rate
	Input of a number
	Checks to see if the program will continue as planned with the input of a number
	No message, user continues
	The program allowed the input to continue due to the input being correct .
	

	Enter
	N/A
	All field completed correctly
	To calculate the cost to the client for this employee at the specified hourly rate
	Data feeds into a spreadsheet where total costs can be calculated
	The cost calculation will not be made if the fields in this module are not fully completed in a manner that allows the mathematical calculation.  If fields are incorrectly completed, an error will be recorded on the spreadsheet.
	

	Enter
	N/A
	No input
	To calculate the cost to the client for this employee at the specified hourly rate
	Outputs a message telling the user that one or more fields need amending to continue.
	The Enter key will not work unless all the fields are completed in the correct format.

	






D: Summary Data Screen

A completed ‘Summary Data Screen’ would be presented as shown below.

	Job Number
	16-500




	Employee Name
	Time Spent
(Hours)
	Hourly Rate
	Total

	Sarah
	3.0
	£55
	£165

	John
	2.0
	£65
	£140

	David
	0.5
	£80
	£80

	
	
	
	



	Total Hours
	5.5
	£385





Table : The Summary Data Screen
	Module

	Field Names
	Data
	Objective
	Result
	Comments
	Images

	The summary data screen
	Job Number 
	Field left empty
	Tests that if the field is left empty the program displays an error message.
	Outputs an error message telling the user that the field is empty.
	The program correctly denied the user from entering the data and displayed the correct error message.
	

	The summary data screen
	Job Number
	Jobfiftyfive
	Tests if entering a string is accepted as the job number
	Outputs an error message telling the user that the entry is incorrect as you cannot use a string.
	The program correctly denied the user access as they attempted to enter a string into a field that only accepts integers.
	

	The summary data screen
	Job Number
	103214
	Tests if entering data in the correct format and size allows the user to progress
	Allows the user to enter the progress onto another field as the data is in the correct size and format.
	The program has allowed the user’s entry as it fits all the requirements to be a job number.
	

	The summary data screen
	Employee Name
	Field left empty
	Tests that if the field is empty the program will display an error message and make the user re-enter the data.
	Outputs an error message telling the user that the field is empty.
	The program correctly denied the user from entering the data and displayed the correct error message.
	

	The summary data screen
	Employee Name
	Josh Bird
	Tests that if the field is correctly entered then the program will enter the data and allow the user to continue.
	Allows the user to enter the data and doesn’t output an error message.
	Allows the user to continue as the data entered is the correct size and format.
	

	The summary data screen
	Employee Name
	___142f_
	Tests that the data entered is the correct format. A string
	Outputs an error message telling the user to re-enter the Employee name as it’s the incorrect format.
	The program correctly denied the use from entering the data as it is in the incorrect format as it contains integers and underscores.
	

	The summary data screen
	Time spent
	Threedays
	Tests that the data entered is in the correct format. Real data
	Outputs an error message as the data entered is in the incorrect format.
	The program outputted an error message due to the data entered being a string and not a real value.
	

	The summary data screen
	Time spent
	Field left empty 
	Tests that the field is not empty
	Outputs an error message telling the user that the “Time Spent” field is empty.
	The program outputted an error message because the field was empty.
	

	The summary data screen
	Time spent
	3.0
	Tests that if the data is entered correctly then the program allows the user to continue
	Allows the user to enter the data as it is in the correct format and size.
	The program did not output an error message as the data entered was in the correct format and doesn’t need adapting.
	

	The summary data screen
	Hourly Rate
	Thirtythree
	Tests that if the data is in the incorrect format the program will deny the entry.
	Outputs an error message telling the user that the “Hourly Rate” field has been entered incorrectly and it needs to be an integer.
	The program didn’t allow the data to be entered due to the inputs format being incorrect for that pacific field. It should only be an integer not a string.
	

	The summary data screen
	Hourly Rate
	Field left empty
	Tests that the field is not empty
	Outputs an error message reminding the user that the field has been left empty.
	The program didn’t allow the user to enter any data due to the field being empty. An error message was presented.
	

	The summary data screen 
	Hourly Rate
	80
	Tests that the data is entered in the correct format and size
	Allows the user to input the data entered.
	The program allowed the user to enter the data due to the size and format being correct.
	

	The summary data screen 
	Hourly Rate
	£200
	Tests that the data is entered in the correct format and size
	Outputs an error message as the data entered contains an invalid symbol (£).
	The program didn’t allow the user to enter the data as it wasn’t in the correct format due to the pound symbol.
	

	The summary data screen
	Hourly Rate
	

	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





9.0	Evaluation

[bookmark: Evaluation]

9.1 Effectiveness of the programming language



9.2 Tools and techniques used.
9.3 


9.3	Commercially available systems

Other timesheet software packages commercially available to PWA Planning include the following.  Please note that this list has been generated using the Google search engine and includes their description of the uses of the software packages; 
· Hubstaff
Automatic time tracking and monitoring with screenshots, application monitoring, internet monitoring, automatic payroll, and reports. Integrates with over 30 software apps including Basecamp, Trello, Asana, Podio, Paypal and over 30 more applications. Allows you to see exactly what your team is working on in real time and includes work notes, and in-depth reports. Supports Mac, Windows, Linux, and iOS.

· Intervals
Intervals is online time tracking & task management software in a collaborative space with powerful reporting so that you can see where all of your time is going. Ideal for small businesses and teams including designers, web developers, consultants, creative agencies, IT services firms, and communications companies that need to know where all of their time is going. Notable customers include NETGEAR, Warner Bros., NBC Universal, DOW & Ghiradelli Chocolate.

· Allocable: Time Tracking
Allocable is software with a winning combination of Time Tracking & Invoicing, Productivity Analytics, Business Performance Management, Resource Planning, and Predictive Analytics, providing a multi-dimensional view of workforce and project productivity analytics to help organizations optimize and forecast performance with more certainty.

· RepliconPSM
With Replicons client and project billing application, you can: Set up and manage client projects and billing rate information per your contract requirements to invoice with confidence. Get instant status updates on client projects with real-time inputs from employees in the field or office. Effectively plan around employee availability and team skill sets for projects to maximize service delivery and client satisfaction.

· WorkMax TIME
WorkMax TIME is a simple solution to track and manage mobile employees ‘time and tasks across your entire workforce with real time. Punches, after the fact time entry, or a combo. With anytime anywhere, access to put you in control. Employees review & approve their time, while managers approve groups or individuals. Get accurate timekeeping with GPS location stamps and geo-fence, as well ask real-time productivity. Personalize overtime calculations and shift rules to fit your company.

· ClockShark
For companies with a mobile workforce who want to get rid of paper time sheets, ClockShark is the GPS time tracking and scheduling app that's both powerful and easy to use. ClockShark's GPS mobile apps let you track time, schedule employees, view employee locations and categorize job costs in a central web-based dashboard. You can see everything in real time. ClockShark makes your payroll painless and accurate. It also makes getting schedules to employees in the field fast and easy.

· Wasptime
Wasp Barcode Technologies is the leading manufacturer of time and attendance systems for small to medium-sized businesses. Select from complete solutions featuring WaspTime software and a biometric (fingerprint), HID , RFID, or barcode time clock. FREE, US-based technical support and Getting Started training is included.

· HourDiary Timesheets
Still Using Excel to track time? Excel is good, but it's not a timesheet system. The other option is to sign up for expensive time management software that has buckets of features you pay for that you'll never use. HourDiary cuts to the chase and brings you nothing but time/expense recording and billing. It's simple and its super easy to use.

· Bill4Time
Tracking your billable time should not get in the way of your billable time. Gone are the days of sticky notes and pads of paper. Once you record it, it's already organized. Our data-backup feature ensures that all your information is safely stored even if your own computer crashes. You don't have to place it anywhere or think about it again until it's time to bill your client.

The time tracking software packages listed above are only a sample of the many similar systems available to businesses to buy online.

9.3.1	Comparison of the PWA Planning developed program and other commercially available packages.

As you can see from the descriptions of the commercially available software packages, these offer many services to the user.  In some organisations, all of these options may be used to great effect however, following on from my investigation of the needs of PWA Planning and following on with reference to their brief, it is clear that a system such as those described in Section 9.3 above are far too complex for my Client’s needs.  Before finalising my program design, I reviewed the many services that were offered by the commercial software packages and considered which, if any, would be useful to my client.

As PWA Planning asked solely for a simple timesheet system that will record time spent on individual projects, I continued with the program as I have designed it. However, there are some strengths and weaknesses of my design and some elements that I would like to include further to the project.

During the course of the program design this brief was expanded to include the input of employee hourly rates and the calculation of costs to their Client. 

9.3.2	Strengths 
· I feel that one of the strengths of my program is how it reacts to invalid inputs.  The program will not continue to input data and make calculations if the initial data is missing or incorrect.
· The employee interface of my program is easy and straight forward to use.  It uses simple boxes to complete by the employee, leading to the collection of valuable data that can be easily understood and collated by the management team.
· The screen is clean and clear for the user.
· The ability to change the hourly rate for the employee across different projects allows greater control for the manager.  For example, using his experience the manager may want to increase the hourly rate for a project to reflect the complexity of the project.

9.3.3	Weaknesses
· I would like to refine the program to include access into a database with all of the existing PWA Planning job numbers.  I would then refine my program to cross reference job numbers existing in the database.  If a job number was not included in the database, it would therefore be added as a new job number.
· 


9.3.4	Possible changes to approach of program design
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Client Job description - Project OPS ref. Q3:2016
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PGB-PWA Collaboration Projects Various (hourly rate)

e:3.4.17

13-003

PW/ER

Denis Lambert Spout Farm

13-P097

13-004

ER

Mill Farm Holdings Mill Farm 13-P101

2470.00 585.00 1430.00 910.00
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JH
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14-075

JH

Patrick Murphy The Oaks, Longridge Road
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PW/JH

Lester Short

Pudding Pie Nook Lane (16-P449)

14-P801

5000.00 6000.00
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cludes Clients information, Fee per hour, a description of the job and also a calendar
system that works out the deadline and start date for the job.

My aims for this project are to:

o Provide a working Job timesheet that fts the needs of my client
o Make sure the timesheet can be accessed and changed by mulfiple users

o Create a working login and register system that keeps the records safe and secure
o Make sure the outputs of the system such as the fees and other calculations are all

correct.

When creating the program, | will need to make sure that It can handle at least 15 job
documents and be able to store more than 20 users in the record database. This is essential
as PWA planning is a fast growing business with 10 employees. Who all need access to these

files.

Secondly, | will need to make sure my program has admin rights and pricritised users. For
example, the boss, Paul will need a higher admin right so he can delete and change the
documents. However, an employee wouldn't have this capability and they would only be
w and edit documents to a certain extent.

ableto

ns in consideration. For example;

When planning my project, | have taken a few limi

o The system won't be able to run online due to a lack of resources.

o The system won't be able to be accessed on a mobile device due to my inexperience
with making applications. Also | do not own the resources to facilitate this feature.

o The records won't have a great security aspect due to a lack of resources and
inexperience.

When planning my project, | noted down some limitations | would have that could
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