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ABSTRACT
The cost of making a call and sending a text message in most parts of Eastern Cape is extremely high. The mesh potato network aims to help people from rural areas to make calls for free (or almost free). Due to the fact that material needs to be maintained, it was decided by the authorities that maintenance fee must be paid to keep the system going. Therefore a nominal fee must be paid. The mesh billing system will be used to collect money for the maintenance of the network. The aim of this project is to create an interface between the billing system and the users so that monthly statements can be received via Short Message Service or queried using USSD. The mesh billing system will specify the number of calls a person can make for a certain fee before having to recharge again. To collect the requirements of the system, seven people from the Delft community originally from Eastern Cape were interviewed. From what I have discovered from the people new system needs to be developed. That brings us to the discussion of the mobile application to interact with the mesh billing system. 
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Glossary
SMS- Short message service is a system that allows one to send and receive a text message in a cell phone (Li, Zhi Wu, et al. "Extension of Elementary Siphons in a Class of Generalized Petri Nets." Applied Mechanics and Materials 284 (2013): 2238-2243.)
USSD -Unstructured Supplementary Service Data is a protocol used by GSM based mobile phones to communicate with the network operator's compute (http://searchnetworking.techtarget.com/definition/USSD)
GSMG - Global System for Mobile communications (http://cellphones.about.com/od/phoneglossary/g/gsm.htm)
MSC - the mobile service center, a switching center for mobile device
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[bookmark: __RefHeading__2413_1788709768][bookmark: _Toc323121450][bookmark: _Toc347919935][bookmark: _Toc223016292][bookmark: _Toc349861897][bookmark: _Toc349864047][bookmark: _Toc349945123][bookmark: _Toc350037742][bookmark: _Toc352929375]Chapter 1
[bookmark: __RefHeading__2415_1788709768][bookmark: _Toc347919936][bookmark: _Toc223016293][bookmark: _Toc349861898][bookmark: _Toc349864048][bookmark: _Toc349945124][bookmark: _Toc350037743][bookmark: _Toc352929376][bookmark: _Toc349945126][bookmark: _Toc350037745]	user REQUIREMENTs DOCUMENT 
[bookmark: _Toc352929377]Background
A mesh potato is a device that provides low-cost telephony and Internet services in areas where alternative access doesn’t exist or is too expensive. A mesh potato system was implemented in the Mankosi district (a rural area in Eastern Cape) to overcome the communication problems that are faced by the people of Mankosi. A mesh billing system will be implemented to collect money for the maintenance of the mesh network. The system that is proposed will allow the people of Mankosi to easily access their mesh potato network bills/status. 
[bookmark: __RefHeading__2419_1788709768][bookmark: _Toc347919938][bookmark: _Toc223016295][bookmark: _Toc349861900][bookmark: _Toc349864050]Currently to see how much they owe, they will have to go the place where the mesh potato is situated and ask for a bill. The proposed system will allow the Mankosi community easy access to their bills whenever they want to do so. In this chapter the requirements of such a system are described as elicited and described by the users. The proposed application will be used to interact with the mesh billing system as well as the administrator of the system.
[bookmark: _Toc349945127][bookmark: _Toc350037746][bookmark: _Toc352929378]User’s view of the problem
To get to know the user’s view of the problem, people from Delft (originally from Eastern Cape) were interviewed using a list of probes (see Appendix A). Most of these cell phones users seem to have experienced the same problems with their cell phones: they do not know exactly when to recharge and they do not have easy access to the status of their “pre-paid bills”. Some indicated that they would not like to cover long distances just to recharge their credit for phoning.  If it cannot be done remotely they would have to walk to the mesh potato office in order to view their monthly bills or update their credit on the phone. They were concerned that a new system might not be easy for them to understand and suggested that the new system should be clear and easy to use. 
[bookmark: __RefHeading__2421_1788709768][bookmark: _Toc347919939][bookmark: _Toc223016296][bookmark: _Toc349861901][bookmark: _Toc349864051][bookmark: _Toc349945128][bookmark: _Toc350037747][bookmark: _Toc352929379]Brief description of the problem domain
If the people from Mankosi village using the mesh potato network can only access their account or recharge their mesh network access by physically going to the place where the mesh network office is located – it will be inconvenient. If there is no-one at the office they will not be able to view their bill-status or update their “air-time”.
[bookmark: __RefHeading__2423_1788709768][bookmark: _Toc349861902][bookmark: _Toc349864052][bookmark: _Toc349945129][bookmark: _Toc350037748][bookmark: _Toc352929380]What is expected from the software
The system is expected to be able to accurately send information to the user when the user requests it via USSD. The system is expected to accommodate everyone, even those who do not use a “smart” phone
[bookmark: __RefHeading__2425_1788709768][bookmark: _Toc349861903][bookmark: _Toc349864053][bookmark: _Toc349945130][bookmark: _Toc350037749][bookmark: _Toc352929381]What is not expected from a software solution
1. This system will not be able to send the bill more than once in 30 days unless requested to do so.
2. The system will not be expected to keep all the previous bills. After 30 days the system will no longer have records of the previous month.
[bookmark: _Toc349945131][bookmark: _Toc350037750][bookmark: _Toc352929382]Chapter summary
In this chapter the problem is stated and the user’s requirements for the billing of a mesh system (to be implemented) are stated. In the next chapter the user’s requirements will be analyzed in terms of what is possible with the technologies available and the time allocated for the project.
[bookmark: __RefHeading__2427_1788709768][bookmark: _Toc323121452][bookmark: _Toc347919940][bookmark: _Toc223016297][bookmark: _Toc349861904][bookmark: _Toc349864054][bookmark: _Toc349945132][bookmark: _Toc350037751][bookmark: _Toc352929383]Chapter 2
[bookmark: __RefHeading__2429_1788709768][bookmark: _Toc223016298][bookmark: _Toc349861905][bookmark: _Toc349864055][bookmark: _Toc349945133][bookmark: _Toc350037752][bookmark: _Toc352929384]Requirement Analysis Document
[bookmark: _Toc349945134][bookmark: _Toc350037753][bookmark: __RefHeading__2431_1788709768][bookmark: _Toc223016299][bookmark: _Toc349861906][bookmark: _Toc349864056][bookmark: _Toc352929385]Chapter introduction
In the previous chapter the user’s requirements and the problems of a mobile phone application that can interact with a mesh billing system, were identified and explained. In this chapter the requirements will be analyzed and solutions to the problems will be posed. 
[bookmark: _Toc352929386]Designers interpretation of the user’s requirements
In the previous chapter the problem and the user’s requirements for the system was briefly described. The requirements are now revisited and possible solutions for each requirement are stated below 
[bookmark: _Toc350037755][bookmark: _Toc352929387]Requirements 
1. Users specified that the system must not require a specific phone; a user must be able to use the system even on a non-smart phone.
2. The system must not require some passwords in order to access it
3. System must not involve long and complicated processes 
4. System must be safe and secured 
[bookmark: _Toc350037756][bookmark: _Toc352929388]Solutions
Solutions to all of these requirements are:
1. An automatic monthly statement will be sent to all users 
2. And USSD will be used the query the bills during the month,
[bookmark: __RefHeading__2433_1788709768][bookmark: _Toc223016300][bookmark: _Toc349861907][bookmark: _Toc349864057][bookmark: _Toc349945136][bookmark: _Toc350037757]The system will be free to all the users; a user could use the system even if their airtime credit is “0” on their cell phone account. The user must register once with the system, the system must be able to retrieve the user’s information for the registered user.
[image: ]
[bookmark: _Toc352927269]Figure 1 How USSD works for many users
[bookmark: _Toc352929389]Breaking down the problem into high level constituent parts
The user interacts with the system using a mobile phone using a certain USSD code to check his or her mesh network bills. The following is the breakdown of how the system works:
 A user sends USSD code to the server. The server receives a request from the user and a communication between a user and a network is created. The server checks the user’s bill from the database and sends the current status to the user. [image: http://www.logossolvo.com/data/upimages/ussd-diagram.jpg]
[bookmark: _Toc352927270]Figure 2(How USSD works)
[bookmark: _Toc352929390]Identify existing solutions
The mesh billing system could be a solution to the communication problem that the Mankosi community is experiencing. Most of existing USSD system is used to check airtime and other requests, there are very few USSD systems that are used to check the accounts of phones. 
[bookmark: _Toc352929391]Technologies to be used 
NetBeans Java
MyQsl for database installations
Bulk SMS portal for smsing to a group of people 
NET, PHP, Java for connecting applications to the mobile world
[bookmark: _Toc352929392]Devise ways to test the solution
An evaluation of a system’s functionality will be done by testing it on a group of users. The users that initially gave the requirements (the people from Delft) will be asked to evaluate the system. When testing system users will be asked to interact with the system using a mobile phone to determine whether the system produces the expected results or performs in the desired manner and see what must be improved from the system.

[bookmark: _Toc352929393]Chapter summary
This chapter gives a brief description of designer’s view of the problem, the possible solutions to the problem; ways in which the system will be tested and Breaking down the problem into high level constituent parts
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[bookmark: _Toc352929395]Appendix A
A mobile application to interact with a mesh billing system
Project description
This project aims to help people from rural areas where the mesh network is implemented. This project focuses on helping them get their mesh network bills without any difficulties.
1). Do you think such a system will be helpful to the people of Mankosi? How?
2). what would you like a system to do?
3). what is it that you do not want from the new implementation?
4). Can you please describe the way you would like the system work like  




























[bookmark: _Toc352929396]APPENDIX B
Consent form
University of the Western Cape
Faculty of Science
Department of Computer Science

Title of the research project: 

 A mobile application to interact with a mesh billing system

Department:
sddaaaaafdfdfdsfs


Telephone:



Email:


Name of participant:


 I agree to participate in this research project
 I have read this consent form and the information it contains and had the opportunity to ask questions about them.
 I agree to my responses being used for education and research on condition my privacy is respected, subject to the following.
- I understand that my personal details may be included in the research/ will be used in aggregation form only, so that I will not be personally identifiable.
 I understand that I am under no obligation to take part in this project.
 I understand I have the right to withdraw from this project at any stage.
	Signature of Participant:
	………………………………….
	Name of participant:
……………………………………………………
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