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Abstract
The aim of this project is to investigate how effective tech support applications are in helping tech illiterate people in solving any problems that they may encounter. Also, an analysis of how effective these applications in helping solve problems will be carried out. There have been multiple objectives that have been set out to help achieve this aim and have been stated in Chapter 1.  
There were many methodologies used for both research and development. These included a Phenomenological philosophy, Inductive approach, case studies for development and feature driven programming and multiple forms of testing for development. 
After carrying out the project it was found that these types of application can be beneficial to both tech illiterate people under very specific conditions. The main condition being that the information shown must be laid out in a clear and easy to understand manner. Also, extra consideration must be taken into how the data is displayed as with too much information or a confusingly formatted grid could lead to the person in question being more confused and not having their issue solved.  
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[bookmark: _Toc69393897]Chapter 1 – Introduction
This project will cover an investigation carried out in to answering the question of “Do technical support applications help tech illiterate people in solving technical issues?”. To answer this question a literature review will be carried out. Then a development project will be planned to create one of these applications. The design and development phases will be documented as well as the testing carried out and user testimonials of them using the application. Then the project will be concluded on and recommendations and reflections will be created. 
The aim of this project is to investigate how effective tech support applications are in helping tech illiterate people in solving any problems that they may encounter. Also, an analysis of how effective these applications in helping solve problems will be carried out. 
1. Conduct an initial literature review about Tech support and current tech support applications including the following.
a. Investigate how non tech literate people respond to current tech support. 
b. Analyse Case Studies on Tech support Applications.
2. Define what is needed in a tech support application and Design a possible implementation of a tech support application.
3. Create a Prototype tech support application. 
4. Evaluate the use of the new software.
5. Consider Future Developments
[bookmark: _Toc69393898]Chapter 2 – Research and Review of Literature 
[bookmark: _Toc58928296][bookmark: _Toc69393899]2.1 Introduction 
The problem is that some people may encounter errors with their devices. The Global Web Index states that out of the Global users of technology, 24% do not understand technology or computers. (33) (34) People in many different job fields and with different technical experiences may require assistance with technical issues. With technical support agents requiring detailed reports of the issues and returning even more technical solutions that most people may not understand or have trouble in carrying out the steps. The purpose of this project is to provide these users with a product that allows them to search for a type of device and a problem that they are experiencing. The product would then produce simply laid out steps and solutions that the user can then try. 
[bookmark: _Toc58928297][bookmark: _Toc69393900]2.2 What is Technical Support?
Technical support is the process and service of helping someone through issues with technology. This can range from a hardware issue stopping a computer or device from starting, to a piece of software giving error messages, the tech support offers methods in how to overcome these issues. This task is normally performed either by professionals working on customer support lines or people searching through internet forums. (1)
When working with Tech support there are many problems that users may have in trusting the person giving them the tech support advice. This is as a result of scams. These are people who try and pose as a company or qualified person to try and get users personal information, like addresses or bank information.  There are many types of scams that are on the internet from fake pop ups to random phone calls. The FTC (Federal Trade Commission) has a webpage dedicated to all types of scams, how to spot them and how to avoid them. (2)
[bookmark: _Toc69393901]2.3 Why is Technical support required?
Technical support is needed for a wide range of reasons. These can range from diagnosing a virus to finding the cause for a piece of hardware not working as intended. The main argument that technical support is needed is as a result of the high number of technical issues and viruses that run rampant. Giving people a way to contact someone that can lead to their issues being fixed in a simple and easy to understand manor has a large impact on how people interact with technology.  
[bookmark: _Toc58928298][bookmark: _Toc69393902]2.4 Typical Technical Issues and Their Solutions
There are many common technical issues that users experience on a day-to-day basis. They can be problems of software, problems with hardware or errors could occur with the operating systems themselves. The project to be created aims to solve a range of these issues. A source written by Makerere University states the 10 most common problems that users face with their solutions. The source coming straight from an academic institution has credibility for the information being stated. Here are some common issues and their solutions from Makerere University and other sources. (3) (24) (25) (26)

	Problem
	Solution

	Device not starting 
	Checking or replacing the Power Supply unit and checking cables

	Monitor not turning on
	Check cables or replace connecting cables

	Operating system Issues
	Use antivirus or reinstall the OS

	Windows not starting, BIOS Issues
	Reinstall the OS

	Computer stuttering or freezing 
	Upgrade hardware (RAM, Motherboard, GPU)

	Slow Internet
	Check for network drivers, replace router or get an internet booster

	Computer Constantly restarting
	Run antivirus, upgrade hardware

	Advertisements are appearing on desktop
	Run antivirus if severe format hard drive

	Internet connection keeps dropping
	Check for network drivers, replace router or get an internet booster

	Devices such as mouse and keyboards not working
	Update drivers for these devices, replace if previous step doesn’t work 

	Corrupt files
	Depending on what they are for, reinstall if a program, recreate if a document

	USB Port not working
	Uninstall the ports driver and restart the computer

	PC beeping
	If the computer beeps, it means something is wrong, it could be loose RAM or other loose hardware, make sure everything is secure to fix

	Loud PC
	Clean the components with air to get rid of dust

	Loud Hard drive
	This is as a result of hard drive failure, get a new hard drive to solve

	Files not Loading
	Files may be corrupted, delete and recreate or try loading a back up if available

	USB not being detected
	Try different USB ports, try different devices.

	Keyboard typing with different characters
	Select the language settings in the operating system and check the selected option

	Inverted Colours
	Go to the visual setting on the computer and check for colour settings, Check the monitors colour settings

	Random noises
	Run antivirus or restart the device. 


 
The issues on the list above cover a range of devices, from those used on a computer such as a monitor, keyboard, and mouse to devices such as laptops, phones and tablets. These and more devices will be taken into account when creation the final product, to ensure that the majority of users can find the majority of their issues with their devices on the final application. 
There are many more issues with a range of solutions and possible fixes. The proposed solution will aim to offer a program that shows these issues and will refer the user to resources to help in the solution of their issues. Offering a service that will accept a search term that the user can enter and returning the closest results. These results will show the component affected, the description of the problem and the steps to solve the problem. 
[bookmark: _Toc58928299][bookmark: _Toc69393903]2.5 Possible Clients for Technical Support
Many people require technical support, for a variety of reasons. Some of these reasons may include, unknown errors, help with new software and hardware or technical illiteracy. This means that the possible clients for this project could be, older people, people inexperienced with technology, people in a technology job and people who are having errors with their devices. 
These users are not the only people who benefit from technical support but are the most popular people who request the support. Anyone can benefit from using technical support and for this reason the design of the solution will need to be general so everyone can understand it and navigate it. 
Over individual clients, there are also larger job fields that could benefit from this type of technical support application. Jobs that have a more technical focus such as jobs working with installing hardware and software, to jobs that have a focus on working with office software and carrying out tasks related to writing documents and creating databases. 
Any job field that requires work to be carried out with computers would also benefit from this application as it would allow people with little to no training with technical topics to have an idea of what is broken and how to fix it, leading to them solving the problem themselves or having enough information to report to a technical specialist and getting them to fix the issues. 
[bookmark: _Toc58928300][bookmark: _Toc69393904]2.6 Currently Available Technical Support Tools
There are a few tech supports programs that currently exist, they are rare and don’t seem to be available to the public. The ones that do exist are not applications but are more just ways to get in to contact with someone that can help. They cannot be used at any time as they rely on someone to answer your queries. A similar service is available to the public, but they are just internet forums where you can ask a question, and someone may answer. There is a problem with both of these options rely on someone else to answer you problems. This is what the project aims to fix, offering a way for 24/7 access to resources that can help in solving any technical problems that may be encountered by a user. 
There are some tech support tools that have been used in education. It is used by both students and teachers in educational environments. It helps in ensuring the teacher has the resources required and helps students learn how to use new technologies. A study carried out by Modern education and computer science press states that for this tech support to succeed there are some issues that need to be looked at. These include the costs for having someone hired to help with technical issues, the technical knowledge of users not being enough to support the system and the users knowledge of how to report issues. These are issues that are as a result of systems being too complex for the target users to understand. The study goes on to say that to improve the user experience, a simpler design in required. (4)
[image: Reporting Issues]
A basic tech support system used to send tickets to the support agent (5)
Some services even require a subscription to be able to be used. Michael Muchmore from PC Magazine has worked in the field of computing for many years and wanted to see if the public using these services are getting the value for money. With his work in the field of computing the information he states has credibility to it. (6) Each service differed in the quality of support provided, with some of the services not even solving the simple issues that the writer gave them to solve. This shows that for the project to be effective the way that the solution is structured and worded is important for how the user will interact and navigate it. [image: Help Desk Customer Service Software | SolarWinds] (7)
A study written by the Institute for human and machine cognition and the university of West Florida looked into current tech support programs and how they are integrated into job environments. They found that these services allow anyone to quickly look up any issues that they may face and find the solutions to them as well as offering performance support, and training on certain software at any time through any device that the software was supported on.  This shows that they are a benefit to anyone to have access to and can help in simple issues affecting one person or could help solve major problems that a certain company may face. (8)
[image: lookup on visualforce page in lightning style - Salesforce Developer  Community]
An interface similar to this but instead of accounts the user enters a problem and solutions are shown on the bottom. (9)
Some technical support services use AI in helping provide a better service to their users. A thesis written for the university of Applied Sciences says that they aim to support the technical support agent in supporting the user by splitting the tasks required. This system would only work for very specific support scenarios including repairing user accounts on a website or with issues relating to servers. There are also issues that arise when using AI in general, this is in relation to the AI’s learning period as when creating the AI mistakes may be made leading to the AI making mistakes in its tasks. This could lead to a worsening of the problem or new problems arising. In the long run through an AI being implemented could improve how users interact with the service and could speed up the solutions of problems. In the case of the project this would be to much work to implement as the proposed solution would be a user-friendly way to search for key words of a problem and have relevant solutions returned to the user. (10)
There is one tech support service that is open to the public and is very popular. It is called Stack Overflow. It is a forum site that people go to, to ask their technical questions. They range from help with coding to hardware problems. A site like this again depends on people seeing questions in order to respond to them but the people who look to help on this site are very helpful when they do respond as most either work or have experience in technological fields. This site was the inspiration behind the project as it allows for nearly any question to be answered.  Some downsides to this site would be that it requires an internet connection and requires people to be available to respond. (11)
[image: How to source developers from Stack Overflow - DevSkiller] (12)
Other than Stack Overflow there are more forums that are directed to more technical topics, most cover more hardware or coding problems but there are some sites that have spaces for people to as technical questions. One of these being Reddit. Reddit is a large social network that has many communities that have their own section of the website, these are called Sub-Reddits. Many of these Sub-Reddits are focused on technical topics such as computer software and hardware. While they mostly focus on discussions on these topics and sharing jokes around the topic, they are always happy to help anyone that has a question or issues with a product that comes under their topic. Again, this service has the same issues of stack overflow, mainly being an internet connection is required and people are needed to answer the question that you may have. (28)
Another type of tech support application that has seen an increase in use is that of chat bots. These are bots that are implemented into a chat like role. These bots act like the next support service but are programmed to give specific responses to the customer. One specific service that has been found is one simply called ChatBot. It is a service that allows for a support bot to be used in websites and can be accessed though the click of a button by the customer. It is able to give the customer video or image tutorials on certain topics, give replies that may solve the customers issue and are able upon request by the user pass them on to a human technical support agent. A problem with other applications is also present with this application and is that of internet connection as these services are tied to websites, they need an internet connection to be accessed. (39)
The only other type of technical support applications that currently exist are live chats. These are used on company websites as a way for a customer to get in touch with a tech support agent and communicate with them live. The most common form of this service is just a phone number that the customer will phone to get in to contact with the tech support agents. But there is a different form that has started to become more popular, and this is a live text chat. These are normally used for larger companies and involve the user waiting in a queue until an agent become available. Upon an agent being available the user will be put through to them and they will start communicating through text. The agent can request images to be uploaded from the user to help in the diagnosis of the problem or in helping to find a solution. 
These services have become more popular with use in the gaming world, being used as the support services for companies such as Activision, Ubisoft, and EA. (30)(31)(32) They are normally used in cases where people have issues with payment, account linking or other issues that do not relate to being locked out of an account. This is as a result of needing an account in the first place to get in contact with the tech support agents. It is a form of security that aims to make sure that the only people that can get support about sensitive information can confirm that they are who they say they are.  To start using these services the user will first have to make a basic ticket, saying what their problem is, a brief description and what game or service the problem is relating to. Then this information is sent to the agent that is best equipped to handle the user inquires. 


[bookmark: _Toc69393905]2.7 What leads to Failed Tech Support Applications
As well as the mostly successful technical support applications detailed above there are also many that have failed. They have failed for a multitude of reasons, ranging from poor security to poor customer service to long response times. 
Some of the reasons that tech support services or applications fail are not because of the application or website that the company uses. It could be related to the Tech support agents. This could be as a result of a lack of training on the companies’ part or lack of resources leading to the agents not being equipped with the knowledge, skills, or resources necessary that they need to help customers. This can lead to frustrated customer, poor reviews and possibly worsening of the user’s problems once they get in contact with the agents. 
Another reason that they fail relates to training again but could lead to the tech support agents not being able to put up with multiple questions from customers and could lead to angry outbursts from the agents directed to the customers. This again could lead to the customers having a worse view of the service or company in question. 
A third reason that can relate to the response times that the customers are expected to wait. As if customers are forced to wait for extremely long periods of times then they may lose confidence in the company and take their business elsewhere, meaning if you are selling a product and providing the product then you may be losing customers if your agents are understaffed and underprepared. 
Another reason is poor user experience, this stems from factors such as the previously discussed poor training and lack of resources. Poor user experience can lead to word of mouth of your company and service. If you don’t address the issues of you service and company, it could lead to a worse reputation for yourself and eventually lead to the service in question failing and in an extreme case could lead to your company shutting down.  
These reasons show that along with the problems that can arise from the creation of a new application there needs to be thought taken in to looking at how the user interacts with the system, how long they have to wait to get the information they are looking for and making it easy to navigate so with out the presence of tech support agents, the user can still solve their issues and won’t need to take their problems any further. 

[bookmark: _Toc69393906]2.8 Problems facing technical support.
There are some problems faced when using a technical support system that relies on other people answering your queries. Whether it is a system used in a job environment or a system that has been advertised on the internet, there are some problems for both the user and the technical support agent. 

One previously discussed problem is that of technical support agents not responding to the queries that have been sent in by customers. This leads to no help being offered to the customer and could lead to the customer in question having a soured relation with technical support or in an extreme case with technology. This problem has been so severe that companies such as google have had to make their support guidelines state the exact times that their agents are available, to allow for the customers to know exactly when they can be contacted and to let them know the average response times. (24)

Another problem faced by the users of technical support is the rampant scamming that is related to people pretending to be technical support agents. They do this to try and get personal details out of the customers. As previously discussed, the FTC has a repository of what scams exist and tactics that can be used to avoid the scams. Other companies such as Microsoft and Norton also have pages on their websites where their customers can go to see how to identify these scams. Microsoft also state what practices differ the scammers from them, such as Microsoft will not send emails or phone the customer in question with requests for the customers financial details. (25) 
Norton takes a different approach to Microsoft and instead of detailing only the scams that can affect their customers, Norton details a large variety of scams and how to avoid them. (26)

There are also problems that face the tech support agents appose to their customers. These problems are normally as a result of the customers that they are trying to help. These problems can range from the customer being angry as a result of the issue that they are experiencing to the customer withholding information about the issue leading to no real help being able to be given by the agent. On certain systems or in certain work environments there are also cases of tech support agents being flooded with help tickets, not being able to get to all of them or being the only active agent and being overwhelmed. (27)
[bookmark: _Toc58928301][bookmark: _Toc69393907]2.9 Conclusion
In conclusion tech support is a much-needed service that many people benefit from, being people experienced with technology to people with no experience at all. There are many issues that plague users of technology that may be complicated to solve and can range from hardware to software. The solutions for these issues can also range from extremely simple like restarting a computer to extremely complicated like replacing certain settings inside of files. These applications exist in many different forms, more being services than applications but all serving the same purpose. The clients will have specific needs of the solution, mainly the solution needs to be easy to understand. With existing services there are many problems that mainly arise from people needing to be present to answer queries. This has been nullified with the solution. Also, many issues and problems will need to be covered, to offer a wide range of support for the users of the solution.  There will also need to be consideration taken into what problems face the final application and how to overcome them. From this it can be understood that a project looking into the creation of a technical support application can be extremely beneficial to many potential clients and if created to a high standard will be more effective than manual research. 



[bookmark: _Toc69393908]Chapter 3 – Methodologies 
[bookmark: _Toc69393909]3.1 Research Methodologies
[bookmark: _Toc69393910]3.1.1 Philosophy
The Philosophy that will be used for this project is Phenomenology. “Natural objects, for example, must be experienced before any theorizing about them can occur”. (13) This is because the project aims to better people’s experiences with technology. To do this their current opinions and experiences will need to be gathered. (14) There are advantages to using this philosophy, these include gathering honest accounts from people who have experienced the field that is being researched. Another advantage is that of phenomenology being suited to small scale projects. There are disadvantages to using phenomenology. The first of which is that phenomenology is concerned with getting descriptions rather than explanations. This can be overcome by taking extra care when creating questions for questionnaires to get the exact information that is required. (15)
A philosophy that could have possibly been chosen instead of Phenomenology is that of Positivism. Positivism states that information can only be collected from facts rather than experiences and theories. (37) This methodology was not selected as user feedback and experiences are vital to this project. 
[bookmark: _Toc69393911]3.1.2 Approach
An Inductive approach has been taken as there is no current theory, Research will be carried out to come to a conclusion. (16) “The purposes for using an inductive approach are to condense raw textual data into a brief, summary format.” (17) There are advantages to an inductive approach. One of which is that it allows for flexibility and supports creations of new theories throughout the research process. Inductive research also allows for conclusions to be drawn through observations. There is one downside to using Inductive research and that is that this approach relies on there being a large amount of existing research. This can be solved by carrying out both primary and secondary research as well as expanding the search terms when looking for sources. (16)
Another possible selection that was considered was that of a Deductive approach. This is the approach taken when a hypothesis has been created and has spurred a project into being carried out. (16) Since this project did not start with a hypothesis this approach was not useful and therefore not used.
[bookmark: _Toc69393912]3.1.3 Strategy
The strategy taken for this project is that of a case study.  This is because of the fact that there are many already existing tech support applications and case studies on this topic. (18) The use of case studies does have advantages. One of which is that they are cost effective and less time consuming than other strategies. Another advantage is that they allow for easier studying of dynamic populations. There are also some disadvantages, the first of which is that case studies are vulnerable to selection bias. To overcome this the project is aimed at the populations that are most effected by the problem. Another disadvantage of a case study is that they are also subject to observation bias. This can be overcome by using the inductive research approach as with this there are no preconceptions of what the data will show, meaning that only the actual results will be seen. (19)
[bookmark: _Toc69393913]3.1.4 Time Horizon
A cross sectional time horizon has been used for this project as it has a deadline to meet and cannot be carried on for a much longer period of time that would warrant using a longitudinal time horizon. (20) There are some advantages to a cross sectional time horizon. One of which is that the results are able to be generalized if based on a population. Another advantage of this time horizon is that they are quick and inexpensive to carry out and can be conducted over small periods of time. One disadvantage to this time horizon is that there is a deadline to be met, this can be overcome by setting smaller deadlines to complete tasks by so that the overall project can be completed on time. (21)
The other choice that could have been used as this projects time horizon was that of a Longitudinal time horizon. A Longitudinal time horizon is very similar to a cross sectional one, but there is one large difference between them. This is the length of time required for the methods to be useful. A cross sectional time horizon is suited for smaller and shorter projects whereas longitudinal time horizons are suited to the projects that can last years or other large periods of time. (38) 

[bookmark: _Toc69393914]3.1.5 Data Collection
The data collection methods that have been used in this project include Questionnaires and Observations. These were chosen for their ability to gather thoughts on current tech support applications and to observe how users will use the new program. Advantages of questionnaires include, large amounts of data can be collected, questionnaire can be analysed more objectively, and the results can be easily quantified. There are also disadvantages to questionnaires, that include that there is no way to tell how truthful the respondents are being. This can be overcome by using observations in conjunction with the questionnaires. (22) Using Observations also has some advantages.  One of which is that they allow for the context of use to be examined. As well as this they also allow for unanticipated outcomes to be observed. There are also some disadvantages, including that they are time consuming, this can be avoided by setting deadlines for when they must be carried out by. (23)
[bookmark: _Toc69393915]3.1.6 Evaluation Criteria 
There are many points that this project must reach for it to be considered a success. The list below outlines what the criteria is. 
1. The application must meet the user requirements.
2. The application must meet its purpose of offering solutions to technical issues.
3. The application must detail solutions in an easy way for every user to understand.
4. The application must have an easy to navigate interface.
5. The application must have a well-designed interface meeting design principle to improve user experience. 
6. The application must be maintainable to offer the best user experience.
7. The application must be able to be updated with new issues and solutions.
8. The application must have ease of access for people with visual disabilities (Colour Blind)
9. The application must have multiple search terms that lead to the same result.
[bookmark: _Toc69393916]3.1.7 Methods of Testing  
There are many forms of testing that could be carried out on this type of project. The four types that have been determined to be better suited for this project are User acceptance Testing, unit testing, system testing and usability testing. 
User acceptance testing is testing that aims to see if the expected action that the user takes gives the expected result. It aims to test the application in a way to see if the business requirements set out at the start of the project have been met or not. This form of testing allows the developer to see if they have missed any business requirements and what they have to include to complete the overall project. (20)
Another testing method selected is Unit testing. This method of testing aims to test the individual components of the system. It will be carried out to show that each component of the system works as intended and follows the user requirements. This method is also called Component testing. (21)
The third testing method chosen is System testing. System testing is the method of testing that aims to test the entire system at the same time making sure that all of the individual testing methods that have previously been tested work together without errors. (22)
The final testing method chosen for this project is usability testing. This method of testing is carried out to see how users use the system, looking at the processes carried out to complete certain tasks. This is done to see if there are any problems with the usability or navigation as well as gaining opinions from the users. (23)
[bookmark: _Toc69393917]3.2 Development Methodology
[bookmark: _Toc69393918]3.2.1 Time boxing/ Feature Driven / Extreme Programming etc. 
To keep on track with the development of the application a method of keeping track of time and deadlines will be required. The one selected is Feature driven development this method of development allows for the development of the application to be split up by the individual feature that will need to be created for the application. (35) This was selected over the other methods as unlike extreme programming and time boxing, feature driven development allows for the focus of development time to be given to one section of the application one at a time. This makes it easier to focus on one section to completion without confusing pieces of code or leaving certain sections unfinished. Another advantage is the scalability of this method, allowing for new features to be added to the list of future of new features without having to rearrange deadlines. This method does have some downsides, the main one being that feature driven does not allow for multiple pieces of code to be worked on at the same time. This can lead to certain feature being neglected or broken as a result of the order of the features produced. Another downside is that of how heavily this method relies on the programming skills of the developer, being able to code and test all of the features that will need to be implemented at the addition of every new feature to find any problems will require large amounts of coding knowledge. (36)
[bookmark: _Toc69393919]3.2.2 Software 
The software used for this project includes visual studio, Microsoft word and Microsoft Access. Visual studio has been used for the development, testing and deployment of the application, it was chosen for the support of the C# programming language as well as support for access data sets. Microsoft word has been selected as the software used for document writing as it is easy to use and accessible from multiple devices. Microsoft access has been used for the storage of data for the application, holding the technical issues, their descriptions, and their solutions. 
There were more software requirements considered for this project the three main ones related to the coding software used, the coding language and the format that the data would be held in. For the Coding software a possibility that was considered was that of NetBeans, this also had influence of the other possible coding language being java. As this project required high coding skill with the chosen language, a language that was familiar to the developer was needed, that is why C# and Visual Studio was chosen. The form of the data also had another choice, this was holding the data in a .DAT file. This format would have been easier to work with and implement into the application, but a more robust database was required to separate the different types of data and to simplify each form on the application to take from one data base, and multiple data sheets as opposed to multiple .DAT files.
[bookmark: _Toc69393920]3.2.3 Hardware
The hardware used for this project includes a Computer with 16GB RAM, 2TB Storage, Keyboard and Mouse. This Computer was used for the Planning, development and testing of the application and the creation of the designs and documentation. 
[bookmark: _Toc69393921]3.2.4 Materials and Tools
The only two tools used for this project is that of the Internet and Toms Planner. It was used for the secondary research carried out for the literature review as well as research into programming techniques that were then used in the creation of the application. Toms Planner is a website that allows for the user to create a Gantt Chart to help keep track of time and keep to deadlines. 

[bookmark: _Toc69393922]Chapter 4 – Design and Implementation
[bookmark: _Toc69393923]4.1 Design 
[bookmark: _Toc69393924]4.1.1 Project Requirements
There are many requirements that the project must meet in order to be a success and to carry out the tasks required of it. The first requirement that the project must meet is that of allowing for the user to search the name of the component that is giving them issues to get instructions on how to fix the issue in return. The application must also provide the user with the 10 most common issues as well as their solutions, and finally the application must also record what the user searches to the user can see previous searches. 
[bookmark: _Toc69393925]4.1.2 System Models 
Data Flow Diagram Level 0
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This is the level 0 Data flow Diagram and shows in a very basic way how data flows through the system. The user enters a search term that is then processed, and a result is returned to them. The developers can see existing issues and add new issues when needed. 
Data Flow Diagram Level 1
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This is an expanded DFD at Level 1. It shows the processes that are carried out by the system as well as the data store. It starts the same as the last, but the processing of the search term now interacts with the data store to get a list of the existing data which is then returned to the user. The data store can then compile the existing data for the developer to view and then update which then returns the updated data to the data store.
Data Flow Diagram Level 2
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This is the level 2 DFD and breaks down the processes even further. The search is broken down in to taking the user input, checking the input against the database, and returning the relevant data. The second process in that list interacts with the data store to get the information. The rest of the diagram is the same except for the developer updating the system. It is now broken down to creating the new issues and solutions as well as saving them to the database. 

Entity Relationship Diagram
[image: ]
This is the entity relationship diagram and shows how the different entities in the database are linked. 
Store of Data
The data for this application will be stored using an Access database with multiple tables. This method was chosen as the selected development software of Visual studio is compatible with access and access also supports more robust data storage, meaning if the data stored needs to be expanded then access can easily support this expansion without major changes to the application or database being required. This access file will then be split up further into different tables. These tables would hold different data that the applications different pages could access independently. One would hold the entire list of issues; another would hold a predetermined ten of the most common issues and the final would be a place for the application to write the users searches to. 
[bookmark: _Toc69393926]4.1.3 System Interfaces / Mock-ups
Home page
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This is the home page for the application and shows the basic navigation of the application. Here you can see a button to take the user to the search page where the user can search for any issue that they may be having, most common issues page, where some of the most common issues will be shown and the previously searched issue page where if a user has searched for a problem previously, they can easily find them again through this page. Then there is a help button that explains what each button on the page does and finally, there is a quit button to exit the application. 
Search
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This is the search page, here the user can enter their issue into the search bar to find possible solutions. Upon clicking on the search button, the results of the issue entered will be shown below in the large box. Again, there is a help button to allow for users to get help in navigation and use of this page. And the back button will return the user to the main menu.
Common Issues
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This page is similar to the search page but instead of the user searching for issues they can pick from the most common issues that have been searched for on the application. The results will then be displayed below the issues. Then the same buttons on the previous page are here, these being the back and help buttons.
Previous Issues
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This page is the same as the last but instead of common issues it is the previously searched issues. This allows for repeat searches to be nullified as the user will just have to come to this page and select which previously searched issue, they want to see possible solutions for. 
[bookmark: _Toc69393927]4.2 Implementation 
[bookmark: _Toc69393928]4.2.1 Problems and Successes
There were two main problems that occurred through the process of development. The first was that of the search function. This was the main focus of the development time as it was the main part of the application. The issue stemmed from linking the database and getting a SQL statement to work and look through the database. At first it was thought that the problem was caused by the data grid view being used had previously been linked to the database to show a static value with no user input. By removing this previous link, it was determined that the database link through code was successful and was not the issue. The actual issues were with the SQL statement. The wrong wildcard symbol was used leading the application to not be able to search the database. In access the accepted wildcard symbol was a *, while in C# it was &. This meant that the SQL query in the application was not accepted and therefore the application could not search the database. This was then fixed, and it now allows for a user to search for a component such as a mouse, keyboard or software and have the relevant solutions be provided to them as well as entering a single letter will also return results that hold this letter as a result of the wildcard property being accepted. 
The second issue was related to the recording of the searches that the user made. Since the original idea of this function was to record all of the users searches over every session, this made an issue of data storage, as every time the user wanted to look at their previous searches, they would be overwhelmed with all of their previous searches at once. This fix for this that has been implemented is to only record the users searches for that session. So, when a new instance of the application is loaded the previous searches will be empty. Then when the user search for a component, their search will be saved then when they close the application those searches will be wiped for the next time that the user wants to use the application. 
[bookmark: _Toc69393929]4.2.2 Code snippets 
The code below is the complete code for the search function and part of the code for the Previous search function. The OleDB objects relate to the connection between the application and the database, which is initially connection via the OleDBConnection string near the top of the code. The two strings are two SQl statements that are run against the database when the search button is clicked. The first looks for the users search in the database or something similar and then updates the data grid to show all relevant data. The second SQL statement takes the users input and writes it to the Previous Issues page in the database. The user can then access this page if they go to the menu of the application and go to previous searches. This information is kept for the session in question to allow for ease of use when navigating this page, as it would fill up very quickly otherwise. 
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[bookmark: _Toc69393930]4.2.3 Software Testing
4.2.3.1 Unit Testing
This method of testing aims to test the individual components of the application to see if they work as intended. To do this each function was used to see what happened when they were used compared to the expected result. Each button was clicked to make sure that they went to the correct locations, used the search function to see if the correct data was returned and then checked the previous search page to see if the data was recorded correctly. All of these commponents worked independently without issue. 
4.2.3.2 System Testing
This method of testing was used to test the system as a whole making sure that all components work well together. The same method was carried out as previous but using the commponents one after another to see if any issues arose. There were none after testing the entire system.
4.2.3.3 Usability Testing
This form of testing was used to see if there were any issues with the navigation or functions relating to the user completing tasks. To do this the tasks were carried out again to see if there were any issues relating to the search function or navigation buttons. One issue was discovered with the Exit button to the application on the home page. It would not properly close the application and leave it running in the background other than quitting it properly. This was fixed by changing the line of code relating to it from “This.Close” to “Application.Exit();”
4.2.3.4 Acceptance Testing
This method of testing was carried out to see if the actions carried out on the application return the expected results. To carry out this form of testing the developer of the application went through the system pretending to be a user with a purpose of fixing an audio issue. The tasks required to be completed worked well and an issue was only discovered when it came to the Previous search page. This being that all of the user’s previous searches were being recorded, leading to a large amount of information being stored as a result of previous tests. To fix this the previous search page was made to only record searches of the user for their current session. This improves the users experience by lowering the number of previous issues they need to search through to see what they looked for before. 


[bookmark: _Toc69393931]Chapter 5 – Evaluation 
After the development of the application had concluded and it had been thoroughly tested, the next objective was to evaluate the application to see if it met the requirements set out at the start of the project as well as seeing if this application was beneficial to users with technical issues. Firstly, the completed application was compared to the user requirements set out at the start of the project. These were all met. As the application allowed for the user to search for an issue name, get a description of the issue in return with access to a fix as well as resources to help the user. On top of this the user was also able to view the top ten most common issues that can affect a system and also could access their previous searches for that session to remember what they had searched previously, to either avoid searching the same issue or to find a fix that could work.  Secondly, user feedback was required. To acquire this, the application was sent to 15 users with a questionnaire to answer after they had used the application.  From the responses 100% of users said that the application helped solve their issue. But 20% of the users said that the solutions given by the application were too complex. This shows a problem with the application, as the targeted user group was made up of people in technical jobs or tech illiterate people. This is where the problem arises, with only half the targeted the users being able to get the most information from the application, on top of this another question asked the uses if they thought this application could help tech illiterate people and the majority of users answered yes if the solutions and overall application was simplified. Over 60% of the users also stated that they would recommend this app to more people showing that while it may be confusing to some people, it has a very applicable use to most people with a computer or other devices.  The last question aimed to see if there were any features that the users wanted to see added to the application. Responses for this question included simpler solutions, more solutions, more types of solutions and an easier way to view the data other than the grid currently implemented in each page of the application. This questionnaire gave much needed feedback on this application and shows that, while the user requirements were met, more future considerations must be taken to aim this application towards the whole intended audience.
[bookmark: _Toc69393932]Chapter 6 – Conclusions and Recommendations 
[bookmark: _Toc69393933]6.1 Conclusions 
In conclusion tech support applications can definitely be of a benefit towards tech illiterate people, but extra care must be taken when creating such applications. As seen with the responses to the previously discussed questionnaire people can get confused easily so it is imperative that the solutions, descriptions, and their solutions are made as simple as possible so that everyone can understand them.  As well as this more care has to be taken into how the information is displayed as grids could confuse the user so spaced-out information may be more beneficial to the user’s experience.
[bookmark: _Toc69393934]6.2 Recommendations
There are many recommendations that can be made for application of these types. The first and most important is to make sure that any information shown to the user with any support type application, should be shown in a simple and easy to understand way. The next recommendation is that tech support tools should be created to specialize in one area as there are too many issues to cover with technology, so a specialized tool looking at keyboard issues or issues with a certain type of software may be more beneficial to a user while being easy to navigate and keep the data held in it consistent.  Another recommendation relates to the search function of this type of application which is that of having search terms be expanded to allow for similar search terms to be used to return similar results. For example, if the user searches “Audio” then issues relating to sound or speakers would also been shown. 
[bookmark: _Toc69393935]Chapter 7 – Reflections 
To reflect on the project, I used the Gibbs reflective cycle. This is used to be able to reflect while looking in detail at what is being evaluated, how well it went and what could be done to improve the project. (40) Looking back at the final application, there are a lot of areas that could have been improved upon and features that could have been included. One area of the application that could have been improved greatly was that of the previous searches page. Currently it simply records the search, which is does well but an alteration could be made to allow for the user to click on one of these searches and have the application run the search again. Another problem with the application is that of how it looks, mainly with the design as it is a very basic prototype, showing that this type of application functionally works, which meant that the cosmetic aspect of the application was neglected. Making it look better may improve the user experience. The application overall works well as all of the information is shown in a way that the user can understand even with some users saying that it can be confusing at first, after little instruction they were able to use the application to its full extent showing that these applications can help people with technical issues if they are tech illiterate or not. From this project I have learned more about programming and application development, as a large amount of time during the development section of the project was spent learning how to use databases in application and what code is needed to allow for them to communicate with each other. With the project being complete I can easily say that I have become more proficient at programming as a result of carrying out the planning, development, and testing of this projects application. Another part of the project that I thought would be worse than it actually was, was the questionnaire. Since the world is currently suffering from a pandemic, I thought people would be focusing more on important things, but I was able to send out the application and the questionnaire to get the required number of respondents in the required time frame without issue. As a result, if I were to carry out another project in this vein, I would still use questionnaires.    
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