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 Abbreviation CD



--



Compact Disk



CD/DVD -CSS



--



Compact Disk/ digital versatile disc



Cascading Style Sheet



ER diagram: --



Entity Relationship diagram



GB
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HRM



--Human Resource management



HTML -HTTP ---



Giga Byte Hyper Text Markup Language Hypertext Transfer Protocol I/O:



Input Output



MYSQL ---my System Query Language OOA



--



Object Oriented Analysis



OOD



---



Object Oriented Design



PC:



--



Personal Computer



PHP



--



Hypertext Preprocessor



RAM: -- Random Access Memory ROM --



Read Only Memory



WWSSO -- Wolkite Water Supply Service Office XAMPP --



X (“cross “platform) apache, MySQL, PHP, Perl Abstract



Now days, using computers to simplify deadly manual work is significance. Because using computer gives many benefits like speed, accuracy, storage capacity, flexibility, cost reduction and minimizing tedious manual work. Water Billing and customer management system for Wolkite is limited on manual work. This has a limitation for customer’s used up large amount of time in front of the office to register and to get Service of resources. To overcome this problem, we are proposing the new system for Wolkite Water Supply Service Office customers can check their payment online so that no need of wasting time and before they are going to the office to pay the payment without knowing the real amount they can check their real payment This system is developed based on three-tier approach with step by 10



 step from planning, analysis, design, and then implementation. With the Unified Modeling Language (UML) diagram such as use case, activity diagram and sequence diagram is drawn. The programming language used to develop this project is PHP, java script, and HTML. Database application is MySQL.
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 CHAPTER ONE 1. Introduction As we know, today our world is under the control of technology because of this reason the world is related each other. Our country is one part of the world but, we are too late according to this technology as compare as others western countries. Even if our country is not developed in this project, we try to change the desktop application system of Wolkite water supply service office (WWSSO) into web based system using today’s technology. WWSSO has many activities. Such as, Customer registration, calculating bill based on their customer information and the likes. Because every activity is performed in a single computer so, we try to reduce this problem and enable the office system to have very fast service to their customer by designing web based service management system for them. 1.1.Background Study of the Organization Wolkite water supply service office is a water supply organization which is located in Wolkite town. The organization is established in 1986 E.C as part of the town administration. At that time, the office had only 15 employees’ water chemist, motor operator, meter reading expert, and two security bodies. Wolkite town water supply service follows manual system to give service for their customer. In 1990 E.C the office had only 800 customers, which are registered to get the service. But, in 1991 the organization builds its own office by 40,000 birr and become independent organizational office with 40 employees under the workplace and 2000 customers. WWSSO uses a desktop application to perform any activity. Therefore, in case of its desktop application the organization was faced with problems of workload, so customers can not get a quick access. To solve such problems, we are going to develop webbased water billing &customer management system for (WWSSO). 1.2. Statement of the Problem There is already a computerized system in WWSSO which is a standalone desktop application. In the system every activity is performed on a single desktop. WWSSO has many activities. Such as: - Registration of customer, Bill calculate, meter reading, Bill print, register materials and there is a line transfer. But since it is desktop application there is a great workload on the organization, customer wastes their time and money. Since the system is installed in a single computer customers do not get quick access, materials do not distribute fairly and also there may be a great fault due to workload. Another key problem of WWSSO is if a customer had no enough balance on his hand he/she needs to go home and get more money because there is no way of checking mechanism before going to office to pay the water billing. Therefore, such problems are present currently from this we try to change the 1



 desktop application system into web based system using today’s technology. Then by using web-based system every activities of the existing system will provide a quick access 1.3. Objective of the Project 1.3.1. General Objectives The general objective of the project is to develop web-based water billing &customer management system for (WWSSO). 1.3.2 Specific Objectives • Analyze the existing system •



To give fast and accurate access for customers



•



To design Web based Application for customers



•



To Avoid Workload



•



System analysis and object design



•



Requirement analysis of the system



•



Collecting data about the organization



•



Identifying the problem under the existing system



•



Specify functional and nonfunctional requirements



•



Test and implementation system



•



Deploy the implemented system



•



giving training about the developed system



1.3. Scope of the Project As the project title indicates water billing and customer management web application and other related services for customers are: •



Customer registration and retrieval



•



On the registration of the maintain material.



•



On the registration of meter reading.



•



On the registration of the payment.



•



Generate Report.



•



Bill calculation and printing.



Scope out: -Online payment: - customers cannot process their payment at their home. Because the way of processing online payment is not handle scope.
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 1.4. Limitation of the project Even though customers can check how much they pay in each month from home they cannot process payment from home since we do not include online payments It is also does not include HRM and Other tasks within the organization due to limitation of: - Lack of materials: There is no enough computer access with internet and lack of books and references used to show how projects will be done. Shortage of time: We are student and in learning process we have shortage of time to



complete the project in one semester. This enforces our project team to



minimize the project scope. Lack of money: AS we are students it is difficult to spend much amount of money on the project, so it will limit the effectiveness of the project. 1.6. Methodology of the Project 1.6.1 Data Collection Methodology As we know there are different methods to collect information. From those we use the following tools and methods respectively to collect data from the organization. Observation: is the other instrument that we used to collect data which was necessary for our web-based system project for the organization. In this process we tried to investigate the information by making our selves participates in the process. And observations will also help us to relate the information obtained from the interviewee by looking to the reality of the system. Document analysis: Manually collected files will be analysis for collecting information. Internet and some researches will be used as sources to collect information related to this project. Interview: interview some employee of the organization as well as the customer to get & share enough and reliable data which is important to do the project. 1.6.2 System Analysis and Design Methodology Here there is two phases to design and analyze the system. These are: - Object Oriented Analysis (OOA): Object Oriented Design (OOD): Why because that we select these methods are: •



To enable a high degree of reusability of designs and of software codes.



•



To decrease the cost of software maintenance.



•



Increase reusability.



•



Reduce maintenance burden.



•



Increased consistency among analysis, design and programming activities.



•



Improved communication among users, analysis, design and programming. 3



 •



It is better way to construct, manage and assemble objects that are implemented in our system



1.6.3. Development Tools Hardware development tools Hardware Tool Description Almost all tasks of our project are performed on computer. It includes: -



Computer



Processor:-Intel(R) core(TM) i3-3240 CPU @3.40GHz RAM 2.00 GB Storages (hard disk) 500 GB Flash



Required for data movement to store & transfer data from one PC to another PC. We will use 16GB flash



CD/DVD



Necessary for the movement of relevant data and for backup and recovery mechanism. We will use 500 MB CD/DVD



Network cable



Since our system is web based, it is very necessary requirement. It is also help us to extract relevant information about our project from internet.



Pen, paper



For writing all necessary documentations associated with the project. we will use one pack paper and one pack pen



Table 1 hardware tool



Software development tools 4



 Software Tools



Description



MYSQL5.2 servers



To create and design the database which used to store the information of the customers & the employee of the organization



Windows 10 Operating system



Will be used for the system since it is readily available in laboratories.



Browsers



Since our system is web based, it is very necessary requirement. It includes: - fire fox, internet explorer chrome opera



Microsoft office Word 2013



for documenting the corresponding deliverables associated with the project



Enterprise architecture and Edraw max 6.8 For designing Unified Modeling Language (UML) diagrams.



Microsoft Visio



Used to draw diagrams.



Adobe Photoshop (CS6)



for editing images



Macromedia Dreamweaver 8



For writing a code or program of the system



Notepad ++



To edit programs



Table 2 software tools 1.6.4 Programming Methodologies Front end programming: - CSS, JavaScript, HTML Server Side Scripting: -PHP Data Storage: -MYSQL Server 1.6.5. System development methodology This is used to structure, plan, and control the process of developing the system. Thus we have used RAD Model that divides the system into sequential phases. We select Rapid Application Development Because of its advantages of: • Reduced development time. 5



 •



Increases reusability of components •



Quick initial reviews occur



1.7 System Evaluation Procedure We will test and check our system that is successfully completed at the end of implementation. As we tried to conclude some types of testing as like: Unit testing Testing of individual’s software components or modules. typically done by the programmer and not by testers, as it requires detailed knowledge of the internal program design and code, may requires developing test driver modules or test harness. • System testing Entire system is tested as per the requirements. 1.8 Feasibility Analysis It investigates the proposed system in multiple dimensions. It used to indicate whether the system feasible or not. The proposed system can be seen according to the following literals 1.8.1. Technical Feasibility



It is the process of accessing the developed system by the organization. Technical feasibility is the measure of practicality of the specific technical solution and the availability of technical resources and expertise. The proposed system can be easily maintained and repaired without requiring high Experts or technical assistants, because the system was developed by familiar programming language (environment). The project team members have learned programming languages that required for the successful completion of the project such as java script, CSS, HTML, PHP, and MySQL. Team members have the required skill to develop the system, so that the project can be said technically feasible 1.8.2. Operational Feasibility This system brings better achievement for the operations performed by the office by providing efficient registration and storage of customer’s information, easy updating, deletion, modification etc. This intern increases the efficiency of work in the office. So that one can say that the system is operationally feasible. 1.8.3. Legal Feasibility
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 The project team members built the system without violating rules and regulations of the governments as well as the organization. The system being built is for the sake of productivity of the organization, so that the project is legally feasible. 1.8.4. Economic Feasibility Here we have stated the costs related to the project and the benefits that are going to be gained after the completion of the project by performing as a cost benefit analysis. Let’s start from the cost by classifying them into tangible and intangible. A) Intangible benefits Our system will provide intangible benefits such as: •



Increase accuracy



•



Boost employee moral



•



Fast decision making from reports



•



It minimizes the work load of the employee



b) Tangible benefit: -Our system will provide tangible benefits such as •



Error reduction



•



Material consumption reduction



•



Increase speed of activities to the system



1.9. Time Schedule of the project Time Schedule of the project is making sure whether the potential time frames and



Completion date can be met or not. The project team members expected the



Project to be completed on time without any delay.
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 Table 3 Gant chart of project schedule
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Allgroup



We discuss together about system models and dynamic models



members



Completio



15/06/08



Date 1.10. Team Composition (Work breakdown structure)



Table 4 team composition 1.11. Significance of the project The main Significance of this system as it is computerized web based system reduces the customers accessing time to get service from the organization. • It minimizes the customers losing time when they want to access service from the organization. •



It provides timely information to their employees and also Process Customers request on time.



•



It can easily update customer’s record.



•



It can generate appropriate reports automatically. 9



 •



Reduce material loss



•



It increases performance of the organization



•



Enhance employee morale of the organization by providing quality service.



•



Improves the confidence of the system users.



1.12. Beneficiaries of the Project The first beneficiaries of this proposed system is the customers who have knowledge on how to access information from the internet and those of employee of WWSSO. And the other user of this system the organization by its own, everybody can join their organization simply and can understand how they work, and understand what things they done in them. So, within a short time it becomes more profitable and famous office across the world. Beneficiaries of the Project: For the organization: •



Save their time and Reduce work loads



•



Reduce complexity



•



Easily access customers’ information from organized database.



•



Control customer’s records and reduce data redundancy for the Customer:



•



It provides quick access



•



It gives fair distribution of resources



1.13 Organization of the Study In our project proposal we cover four chapters. In first chapter we have studied the background of WWSSO and its problems or limitations that are faced to the users. We distinguish objectives of our project as general and specific objective. Depending of the objectives of the project we put scopes of our proposed system. Here we use methodologies such as data collection methods and development tools and we analyses feasibilities. In chapter two we studied about the current system of description of the current system, strength of the existing system, weakness of the existing system and hard ware and software requirements. In chapter three of our proposed system we study about the overview of the proposed system, functional and nonfunctional requirements, hardware and software requirements and also security. And safety rules. But in chapter four we try to analyses and design about system models and dynamic models. 10



 From the system models of we use scenarios, use case models with their description. We also use another conceptual models of class diagrams and ER diagrams with its normal form. In dynamic model we sketch the design of our proposed system by using diagrams of sequence diagrams, activity diagrams, component and deployment diagrams. In addition to theist here is also sub system decomposing of our system and here there is also a user interface about the system. 1.14. Risk Assessment and Management. •



Shortage of Time. We managed it by using additional time from our rest time.



•



Virus can attack our project. We use antivirus to manage this problem.



•



Damaging the computers that we work on, we try to manage by using backup by using external hard disk.



•



Unavailability of internet also another problem here as a solution we will use other reference material



•



Power fluctuation problem. By using laptop that have high power pack ups are used.
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 CHAPTER TWO 2. Current System Study 2.1. Description of Current/Existing System The main purpose of studying the existing system is to develop a new system which efficiently performs activities than current one and understanding existing problems. To solve problems document analysis, form designs, some constraints and rules of the existing system incorporated. Wolkite water supply service office (WWSSO) is a water supply office, it is using Desktop application system for customer information management and bill calculation. Registration of new customers and bill calculating using by this system. But, the system can’t generate organized report, when we see how the new customer joins the organization. The report prepared by paper or manual. The organization information only manually present. 2.2. Strength in the Existing System There are activities that are considered as a strength of the existing system or practices to be preserved Employees data, Register form, Bill calculating formula, Water preservation support agreement and Report generating form. 2.3. Weakness in the Existing System  It can only provide required information of the users after a long period of



time (takes a lot



of time to perform a specific task).  Materials registration, viewing information etc.  Time consuming when registered as a customer of the company.  Time consuming to prepare a bill.  Input (Inaccurate/redundant/flexible) and Output (Inaccurate)  Problem in getting monthly (timely) Report about customer, consumption and bill Gaining incorrect customer bill. Security and Control Storing data is not secure, because the existing system uses access and excels as a front end. Anyone who opens the computers, in which the system is installed and used, can access all the contents of the database why because every activity is performed in a single computer, activities are not secure. It causes dissatisfaction of customer.
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 2.4 Business rule Identified in the Existing System •



Business rule is a rule in which the organization uses it to perform any activities or invoice. Water meter is the property of the Authority therefore only the Authority has the right to install, to remove, to change, transfer and to clean to inspect a water meter.



•



The customer shall notify the authority as soon as he is aware that the meter is broken or has been damaged.



•



The Authority shall demand the payment of the water charge from the customer According to its tariff and the consumption of water as show by the meter.



•



Unless it is proved that the meter is not making correct reading, or is broken, the reading shall be accepted by the Authority and the customer.



•



Where the correctness of the meter is doubtful the customer may request the inspection of the authority. The authority may also at any time inspect the meter as its own initiative.



•



Where the customer fails to pay the require water charge, the Authority shall give him two consecutive periods of months within punishment and finally the water bill removes from customers.



2.5. Forms and other Documents of the Existing System The following are forms and other documents used in the existing system. Contract for supply of water: date, full name, address, woreda, kebele, house no, placement no, house phone no, mobile no, email, service type, purpose of water is to be signature, contract no, power approved, application tariff, purpose of electricity is to be supply, deposit birr, connector birr, total, receipt, customer sign and authority sign. The following table shows current tariff of water consumption Number Consumption Tariff/Birr 1



From 0 - 5 m3



2.90



2



From 5.1 - 10m3



4.40



3



From 10.1 - 25m3



6.10



4



From 25.1m3 and above



8.20



Water consumption table 2.6 Expected Outcomes of the Project Finally, we expect from our project it saves time, money and energy for customers and employees. Customers can get quick and fair access of WWSSO) water supply our system can give satisfaction for employees and Customers because the system avoids fault activities. Customers 13



 know their payment before they go to the office to pay the bill.



Customers can know their payment



by searching by their ID.



CHAPTER THREE 3. Proposed system 3.1. Overview of the proposed system As previously mentioned in statement of the problem, there are a lot of problems associated with the current system of the organization. The main aim of the proposed system is to implement web based water billing and customer service management system for WWSSO which allows easily register customer, maintenance order request, search payment, and generate report and to overcome the existing system problems. 3.2. Functional requirements The functional requirement for the system describes the functionally or services that the system is expected to provide. It is a system requirement that describes an activity or process that the system must perform. The users first know how to use the system. The developed system is expected to provide the following functionalities: Manager Aspect:



 The system should allow to the manager to Delete User accounts.  The system should allow to the manager to Create User accounts  The system should allow to the manager to Update User Accounts Customer Service Aspect:  The system should allow to the Customer Service Expert to delete customers.  The system should allow to the Customer Service Expert to register new customers.



The



system should allow to the Customer Service Expert to update customer’s info.



 The system should allow to the Customer Service Expert to Delete, add &Update new customers. Customers Aspect:



 The system should allow to the customer to search their payment.  The system should allow to the customer to request maintenance order. 14



  The system should have login accounts.  The system should allow to the Bill Officer to record the meter reading into it. •



The proposed system should have authentication system for Manager, Bill officer, Customer Service expert and Technical supervisor.



•



The new system should hold customer’s personal information.



•



The proposed system should add data from different user of the system to the DB Our proposed system should update, delete and add records as needed.



•



Bill calculate.



•



Approve new customer’s application: support the record of the new customer to the database if the organization adds more customers.



•



Modify customer data: modify the database if there is any change in the customer file.



•



The proposed system should search the customer file from the database.



3.3. Non-Functional Requirements Nonfunctional requirement is a requirement that specifies criteria that can be used to measure the performance of a system, rather than specific behaviors. Non-functional requirements define how a system is supposed to be performing activity. Non-functional requirements are often called qualities of a system. Other terms for non-functional requirements are constraints, quality attributes, Quality goals and quality of service requirements. Qualities that is nonfunctional requirements can be divided into two main categories:  System performance System performance is characterized by the amount of useful work accomplished by a system compared to the time and resources used. Depending on the context, good system performance may involve one or more of the following: •



Every employee can access the system.



•



Works can be performed in a short period of time.



•



Customers get quick access.



 Security In order to make the system safe from an unauthorized access and modification, the system uses a login account to differentiate among the different users of the system on WWSSO to protect
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 the sensitive customer and material information. This enables the system to verify who has logged in using the correct logging account provided and display the right form associated with that user.  Usability •



More efficient to use—it takes less time to accomplish a particular task.



•



Easier to learn—operation can be learned by observing the object.



•



To give more satisfaction to use our system we prepare manual and documentation facility. Backup



We use aback up method regularity of the backup (per week, per month,). And also we use from the three types of back up methods (Full, Incremental and Daily backup) daily backup. We use some of the Medias (HD, flash, CD, DVD). Efficient •



Searching a customer record should not take more time



•



The system displays in every window.



•



The system should be user friendly



•



Only authorized users of the system (administrator or manager) can able to update,



Integrity



modify, delete or access data. Access is denied for unauthorized and unauthenticated users of the system. But here there is misfeasors authentication. •



We will keep them from them



Maintenance The system should be easy to maintain and update. 3.4. Hardware Requirement •



Personal computer (PC): almost all tasks of our project are performed on computer.



•



Flash disk: required for data movement to store & transfer data from one PC to another PC.



•



Disks (CD, DVD): necessary for the movement of relevant data and for backup and recovery mechanism.



•



Network cable: since our system is web based, it is very necessary requirement. It is also help us to extract relevant information about our project from internet.



•



Server: to store the data.



•



Stationeries (pen, paper): for writing all necessary documentations associated with the project.



•



Note book: to take notes during data collection and for other document. 16



 3.5. Software Requirement •



Windows 10 Operating system: will be used for the system since it is readily available in laboratories.



•



Browsers: -since our system is web based, it is very necessary requirement



PHP: -To



design the graphical user interface and the whole application. •



MYSQL server: -for designing the database.



•



Microsoft office Word 2013: -for documenting the corresponding deliverables associated with the project



•



Enterprise architecture and Edraw max 6.8: -for designing Unified Modeling Language (UML) diagrams.



•



Microsoft Visio: used to draw diagrams.



•



Adobe Photoshop (CS4): -for editing images and preparing user interfaces.



•



Macromedia Dreamweaver 8: For writing a code or program of the system.



•



Xampp Server: - To test the system by running.



3.6. Security Procedure In order to make the system safe from an authorized access and modification, the system uses a login account. This enables the system to verify who has logged in using the correct logging account provided and display the right form associated with that user. The technologies that the system is going to be built on gives a robust security handling and user authentication facilities. Access is controlled through proper password verification facilities which the database and the server require. The security service provided by the system will maintain the security, confidentiality and integrity of the system. The security provided includes giving users a higher confidentiality. Security is addressed using proper authentication. Generally, this system introduces a proper authentication and accountability through proper authentication requirement to that aspect. 3.7. Safety Procedures After the system is fully developed and displayed the development group members are responsible for the installation of the system. In addition, the group handles system maintenance in case of failure and expansion of the system.
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 CHAPTER FOUR 4. System Analysis and Design 4.1. Scenarios •



Tells who is using the system and what they are trying to accomplish.



•



Provides a realistic, fictional account of a user's constraints: when and where they are working, why they are using the system, and what they need the system to do for them.



•



Describes any relevant aspects of the context in which the user is working with the system, including what information the user has on hand when beginning to use the system.



•



The following are describe scenario of how the user use the systems of the institution.



Scenario Name



Login(successfully)



Participating: Actor



Manager: Alemu, Technical supervisor: Kebede, customerserviceexpert: Aster, Bill Officer: Alemayehu: Customer: Abebe,



Flow of events



1. The actor displays home page of the system. 2. The actor puts his or her user name and password in to the login form. 3.The system checks the validity of the inputs of the actor 4. The actor is logged into the system.



Table 5 A Scenario for Login (Successful) 18



 Scenario Name Participating: Manager



Mange Account Manager: Alemu



Flow of events



1. Manager Alemu displays the home page of the system. 2. He puts his user name and Password in to the login form.



3.



The system checks the validity of



the inputs and if it is correctly much Alemu can logged in to his page.



4.



After he logged in to his page he can delete, create and update accounts as he wants.



Scenario Name Participating: Customer service expert Flow of events



Table 6 A Scenario manage account Manage customer info Customer service expert: Aster 1. First She must display his login page. 2. She must enter his user name and password in to the system. 3. The system checks its validity and if it is correctly much input. 4.



The customer service expert can log into the system



and now She can delete, update and add customers.



Table 7 A Scenario manage customer info 19



 Scenario Name



Record material



Participating: Technician Flow of events



Technician: Kebede 1. Technician: Kebede displays the home page of the system 2.He puts her user name and Password in to the login form 3. The system checks the validity of the inputs and if it is correctly much Kebede can logged in to his page. 4.



Technical supervisor Kebede clicks the record



material link. 5. Enter the correct & all necessary information. Step5. Initiate the system to sends to the organization.



Table 8 A Scenario for record material 4.2. Use case Model Use Case represents interaction between the user and the system The following use cases have been identified from the system specification •



View payment



•



View Maintenance Assigned Date



•



Request Maintenance Order



•



Login



•



Register new water connection



•



Maintenance Request



•



Payment record



•



Manage Account



•



Manage Customer



•



Bill Calculate 20



 •



Accept Maintenance



•



Generate Report



•



Maintenance approve



•



Record meter reading



The identified actors that will be participating in the system are: •



Customer



•



Bill officer



•



Manager



•



Customer service expert



•



Technical supervisor
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 Figure 1 use case diagram Note: Deleting customer is not mean that totally delete customers from the database, actually mean temporarily remove the data.



4.3. Use Case Documentation The following consecutive tables show the use case documentation for each of the use cases that has identified in the above use case diagram. Each table contains the use case name, the actor which Initiates and interacts with the use case, description of the use case and typical course of events that show the interaction between the actor and the use case which enable the team to easily depict the functions of the proposed system. Use case documentation for Login Use case name Login Description



It allows user to login into the system



Actor/s



Manager; Bill officer, customer service expert, Technical supervisor.



Pre-condition



The users should have registered into the system



Post-condition



The user will be login in to the system and able to access the required home page.



Basic course of action (Flow of event):



Step 1. Initiated when the user wants to login into the system Step2. The system Displays the User Login Page. Step3.The user fill the inputs his/her user name and password. Step4. The system verifies the username and password. Step5.The system displays the appropriate page of the user. Step6. The use case ends. From the above steps Step 1 and step 3 Actors action whereas Step 2 Step 4, Step 5 and Step 6 System response.
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 Alternate course of action:



The username/password is invalid. 1.



The system displays error message.



2.



The system continues at step 2 to fill user name and



password again.



Table 10 Use case documentation for Login;



Use case documentation for Create account Use case name



Create Account



Description



Used to create account for users.



Actor



Manager



Pre- condition:



The user should be member of the WWSSO



Basic course action (Flow event):



of



Step1.The manager wants to create account. Step2.The system displays create account page. Step3.The manager fills the required information and submits it. Step4.The system validates the information. Step5.The system registers the users into the system database. Step6.The system displays confirm message. Step7.The use case ends.



Post-condition



The user account successfully created.



Alternative course of action (Flow of event):



Invalid information entry. 1. The system displays error message. 2. Go to step 2 to fill again.
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 Table 9 Use case documentation for Create Account Use case documentation for Delete account Use case name



Delete Account



Description



It Allows Manager to delete User account



Act or Precondition



Manager



Basic course of action (Flow of event):



Step1.The Manager wants to delete account.



To delete the User account must be registered in the database. Step2.The system displays the delete account page. Step3. The Manager press on delete button. Step4.The system validates the information. Step5.The account is deleted from the system. Step6.The system displays confirm message. Step7. The use case ends. From the above steps Step 1 and step 3 Actors action whereas Step 2 Step 4, Step 5, Step 6 and Step 7 System response.



Alternative course of action:



If the selected account is invalid. 1. The system displays error message. 2. Go to step2 to select the delete account again.



Table 10 Use case documentation for Delete Account Use case documentation for Apply new water connection 23



 Use case name



Register customers



Description



It allows customer to register the DB, a customer requests registration to get new water connection from WWSSO.



Actor



Customer service expert



Precondition



The customer should have contact with the customer service expert to get the new water connection of WWSSO.



Post-condition



The customer can join the organization and access online service from the office.



Basic course of action (Flow of event):



Step1.Initiated when the Customer wants to register to the DB Step2.Customer Service expert opens the home page and click apply register link. Step3.The system displays the Customer register page. Step4.Enter the correct & all necessary information’s of the customer. Step5. Initiate the system to sends to the organization. Step6. The use case ends. From the above steps Step 1, Step 2, and step 4 Actors action whereas Step 3 Step 5 and Step 6 System response.



Table 11 Use case documentation for Apply new water connection Use case documentation for Update customer Use case name



Update Customer



Description



It allows updating previously recorded customer data.



Actor



Customer service expert



Pre-condition



The customer must be registered & customer service expert login to the system and the data of the customer should be ready.



Post- condition



The customer service expert will have updated customer data.
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 Basic course of action (Flow of events):



Step1. Customer service expert open the home page. Step2. Customer service expert Enter login address on the login page. Step3. The system check is the correct address or not. Step4. Customer service expert enter customer ID of the intended Customer. Step5. The system validates the customer ID. Step6. The system searches and display customer detail. Step7. Customer service expert enter new modification. Step8. System updates the information and displays it. Step9. End use case. From the above steps Step 1, Step 2, Step 4, and Step 7 Actors action whereas Step 3, Step 5, Step 6, Step 8, and Step 9 System response.



Table 12 Use case documentation for Update customer Use case documentation for Delete customer Use case name



Delete Customer



Description



It allows to remove customer from WWSSO database.



Actor



Customer service expert



Precondition



The customer must be registered & customer service expert login to the system.



Post condition



The customer service expert will have deleted customer or The customer will be discarded from the system database.
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 Basic course of action



Step1. Customer service expert open the home page.



(Flow of event):



Step2. Customer service expert Enter login address on the login page. Step3. The system check is the correct address or not. Step4. Customer service expert enter customer ID of the intended Customer. Step5. The system validates the customer ID. Step6. The system searches and display required customer. Step7. The system deletes the customer. Step8. End use case From the above steps Step 1, Step 2, Step, 4, and Step 7 Actors action whereas Step 3, Step 5, Step 6, Step 7, and Step 8 System response.



Table 13



Use case documentation for Delete customer



Use case documentation for request maintenance Use case name



Request maintenance



Description



It allows customer to get order maintenance.



Actor



Customer



Pre-condition



The customer should register to the system or system DB.



post condition



Maintenance order will be recorded to the system.
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 Basic course of action (Flow of event):



Step1. Customer open the homepage Step2. Customer selects maintenance order from the home page. Step3. The customer enters their ID. Step4. System validates the customer ID. Step5. The customer enters maintenance detail in the form. Step6. The system responses transferred message to the customer. Step7. End use case From the above steps Step 1, Step 2, Step 3, and Step 5 Actors action whereas Step 4, Step 6, and Step 7 System response.



Table 14



Use case documentation for request maintenance



Use case documentation for Receive maintenance Use case name



Receive maintenance



Description



It allows receive and approve customer maintenance request process.



Actor



Technical supervisor



Precondition



The customer should ask the request maintenance.



Post- condition



Customer maintenance request should be transferred and service being delivered.



Basic course of action (Flow of event):



Step1.Technical supervisor open the homepage Step2. Technical supervisor inserts the login address on the page. Step3. System validates the address. Step4. Technical supervisor checks and see the problem. Step5. Technical supervisor takes the request from the customer. Step6. End use case From the above steps Step 1, Step 2, Step 4 and Step 5 Actors action whereas Step 3, and Step 6 System response.



Table 15



Use case documentation for Receive maintenance



Use case documentation for View report Use case name



View report



Description



It allows viewing report from the experts.



Actor



Manager



Pre-condition



They should have prepared data by the employee of the organization.



Post-condition



The manager sees the report prepared by the office employees. 27



 Basic course of action (Flow of event):



Step1. The manager opens the home page. Step2. The manager Enter his/her user name and password. Step3. System validates the address. Step4. The manager View the prepared report. Step5. End use case. From the above steps Step 1, Step 2 and Step 4 Actors action whereas Step 3, and Step 5 System response



Table 16 Use case documentation for View Report Use case documentation for Receive payment Use case name Receive payment Description



The system calculates the cost of bill.



Actor



Bill officer



Pre-condition



The Bill officer should get the current water meter reading value of the customer.



Post- condition



The customer bill will be calculated.



Basic course of action (Flow of event):



Step1. Bill officer Open the homepage. Step2. Bill officer Enter user name and password. Step3. System validates it. Step4. Bill officer Enter current water meter reading of the customer and



other



important information. Step5. Initiate the system to calculate the cost. Step6. End use case From the above steps Step 1, Step 2 and Step 4 Actors action whereas Step 3, Step 5 and Step 6 System response



Table 17 Use case documentation for Receive payment



Use case documentation for maintain meter reading Use case name



maintain meter reading



Description



The bill officer reads water meter reading.



Actor



Bill officer



Precondition



Bill officer should have collected reading. 28



 post condition



The current meter reading of the customer will recorded.



Basic course of action (Flow of event):



Step1. Bill officer Open the homepage. Step2. Bill officer should collect water meter. Step3. Bill officer Enter the address of the customer. Step4. System validates the address. Step5. System retrieves the customer ID & customer detail. Step6. Bill officer Enter the current reading to the system. Step7. End use case. the above steps Step 1, Step 2, Step 3 and Step 6 Actors action whereas Step 4, Step 5 and Step 7 System response.



Table 18 Use case documentation for Record meter reading



Use case documentation for record material Use case name



Record material



Description



It allows material to register the database.



Actor



Technical supervisor.



Pre-condition



Technical supervisor first login using its own username and password



post condition



Technical supervisor registers the material into WWSSO database



Racecourse action (Flow of event):



Step1. Technical supervisor opens the home page. Step2. Technical supervisor enters its own username and password to login. Step3. Technical supervisor clicks the record material link. Step4.Enter the correct & all necessary information. Step5. Initiate the system to sends to the organization. Step6. The use case ends.



Table 19 Use case documentation for record maintain material 4.4. Class Diagram Class diagrams in the Unified Modeling Language (UML) is a type of static structure diagram that describes the structure of a system by showing the system's classes, their attributes, operations (or methods), and the relationships among the classes. The class diagram with its corresponding objects will be present in the following diagram.
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 Figure 2 Class diagram 4.5. EER Diagram
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 Figure 3 EER Diagram
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 4.6. Normalized Table (3rdnf Normalization is a process that aims at achieving better designed relational database schemas through the user of semantic information given by Functional dependencies and Primary keys, Normalization process takes a relational schema through a series of tests to certify whether it satisfies conditions. The schemas that satisfy certain condition are said to be in a given “NORMAL FORM’ and unsatisfied schema are decomposed by breaking up their attributes into smaller relations that possess desirable properties. Normalization allows us to organize data that it allows fast access and reduced space. (Elmasri; fundamentals of database systems, 2003). User table User_ID FName LName Kebele cellphone



Office phone



Customer table UserI D



FNa me



Account table AccountID



UserID



Lna me



Kebele



username



Password



Role



Report table RID



Rtyp e



Meter table M_I UserI D D



Mty pe



Meter reading table MR ID MI D



Previous reading



Rdescription



Msize



Current raeding



Bill table Bill_ID



MRI D



Amount



Payment Status



Material table 32



 MaterialID



Type



Maintainance table MaintainanceNo



cost



MaintainanceRequestDate



Table 20 Normalization for the table



Relational table



Bill_ID



MRID



Amount



Payment Status
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 4.7 Sequence Diagram A sequence diagram in a unified modeling language (UML) is a kind of interaction diagram that shows how processes operate with one another and in what order. It is a construct of a Message Sequence Chart. A sequence diagram shows object interactions arranged in time sequence. [2]
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 Figure 4 UML Sequence diagram for Login



Figure 5 UML Sequence diagram for Customer Registration
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 Figure 6 UML Sequence diagram for Calculating Bill



36



 Figure 7 UML Sequence diagram for View Report 37



 Figure 8 UML Sequence diagram for Create Account
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 Figure 9 UML Sequence diagram for Delete Account
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 Figure 10 UML Sequence diagram for request maintenance
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 Figure 11 UML Sequence diagram for Update customer
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 Figure 12 UML Sequence diagram for Delete customer 4.8 Activity Diagram An Activity diagram is similar to a flowchart to represent the flow from one activity to another activity. Activity diagrams and State chart diagrams are related. Activity diagrams model is a high level business or processes or transitions between states of a class. In this activity diagram tried to document the flow of logic for the major business processes. Activity diagram focuses on the flow of activities involved in a single process. The Activity diagram shows how these sing



Figure 13 UML activity diagram for Registration of customer 42
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 Figure 14 UML activity diagram for View report
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 Figure 15 UML activity diagram for Record meter reading
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 Figure 16 UML activity diagram for Calculate cost of bill
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 Figure 17 UML activity diagram for request Order maintenance
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 Figure 18 UML activity diagram for Create account
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 Figure 19 UML activity diagram for Delete customer
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 Figure 20 UML activity diagram for update customer



4.9 User Interface Prototype 50



 Figure 21 User Interface Prototype



4.10 Class Type Architecture Class type architecture provides a strategy for layering the classes of the system to distribute the functionality of the software among classes. Furthermore, class type architectures provide guidance as to what other types of classes a given type of class will interact with, and how that interaction will occur. This increases the extensibility, maintainability, and portability of the systems. Interface this layer wraps access to the logic of our system. This layer consists of interface Class – user interface (UI) classes that provide people access to our system. Domain- This layer implements the concepts pertinent to our business domain, focusing on the data aspects of the business objects, plus behaviors specific to individual objects. Process- The process layer implements business logic that involves collaborating with several domain classes or even other process classes. Persistence- Persistence layers encapsulate the capability to store, retrieve, and delete objects/data permanently without revealing details of the underlying storage 51



 technology. System- System classes provide operating system specific functionality for your applications, isolating your software from the operating system (OS) by wrapping OS-specific features, increasing the portability of your application. 4.11 Component Modeling Component diagrams show how the physical components of a system are organized. And also shows which component or objects will be accessed by whom and what type of security infrastructures it is using. The diagram is simulated below.



Figure 22 Component Diagram
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 4.12 Deployment modeling Deployment modeling is used to show the hardware of the system, the software that is installed in the hardware and also shows how the software and the hardware components work together. [3]



Figure 23 Deployment Diagram 4.13 Architecture of the system The proposed software has three layers of architecture. The layers are the following:  The application layer  Logic/ connector layer  Database layer Application layer: Layer which provides graphical user interface and application specific entry forms to the user of the system. Application layer interact with logical layer through http protocol. Logic layer: Layer that used to implement business rules and data rules, which keep the data structure consistent. Database layer: This actual DBMS layer. Used to assist resource sharing and allow the client to be configured with the help of ODBC driver.
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 Figure 24 System architecture for WWSSO



4.14 Sub System Decomposition Subsystem decomposition is needed to make the system clear and understandable by dividing the whole system in to subsystems and components. In the subsystem decomposition we try to show the relationship between each component.



Figure 25 Decomposition of WWSSO
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 4.15 user interface User interface design is the overall process of designing how a user will be able to interact with a system. The goal of user interface design is to make the user's interaction as simple and efficient as possible



Figure 26 user interface for WWSS Login page



55



 Figure 27 user interface for WWSS Create Account



Figure 28 user interface for WWSS Customer registration
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 Figure 29 user interface for WWSS Payment record Chapter Five



5.System construction/implementation 5.1 Introduction This chapter basically highlights the issues dealt with the implementation phases. Implementation is the phase where objectives of physical operations of the system turned into reality i.e. real working model. In this phase the coding convention has made it possible as it’s the real phase of objectivity to reality. Then the code is tested until most of the errors have been detected and corrected. The goal of implementation is to introduce our system for the users in real sense that how they use this new system which is developed for their intended objectives. 5.2 Coding 5.2.1 Interface implementation First phase of implementation is coding. Coding is the process whereby the physical design specification created by the designers is turned in to working computer code by the programmer. Modern language that used is Hypertext Preprocessor (PHP). The code is made simple in such a way that another programmer can easily understand and work on that in future. Sample code for Login 


 { $errormess="Empty pasword and username"; } e l s e { $user= new user(); $result = $user->login($username,$password); if($result) { $session = new Session (); $session->openSession(); $Roll = $session->get("Roll"); // redirection based user roll if($Roll=='Manager') { header('location:admin/manager.php'); } elseif($Roll=='Technican') { header('location:technitian/technicalsuper.php'); } elseif($Roll=='



customerService')



{ header('location:customerserviceexpert/customersur.php'); } elseif($Roll=="BillOfficer") { header('location:billofficer/billofficer.php'); 58



 } else { header('location:login.php'); } }else{ $errormess="Invalid user name and password"; } } } ?> Sample code for Create Account    Create Account
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 $mesg=""; if($pass==$cpass ) { $user= new user(); $result= $user->create($username,$pass,$role); if(!$result) {?>  × Registration is not success . try again?. 
   × You have registered successfully & try login now";








"; } } ?>    UserName
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   Password  
  ConformationPassword  
  Role --select--
Manager
Bill Officer
Technician
customer Service
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 5.2.3 Database implementation



----Database: `waterbilling` CREATE TABLE `bill value` ( `id` int (11) NOT NULL, `Customer ID` int(11) NOT NULL, `Month` varchar (100) NOT NULL, `Year` int (11) NOT NULL, `Current Read` float NOT NULL, `Consumption` float NOT NULL, `Usage charge` float NOT NULL, `Tax` float NOT NULL, `Fixed Charge` float NOT NULL, `Total` float NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;



CREATE TABLE `criteria` ( `id` int(11) NOT NULL, `fixed_charge` float NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;
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 CREATE TABLE `customer` ( `Customer_ID` int(30) NOT NULL, `first_name` varchar (100) NOT NULL, `last_name` varchar (100) NOT NULL, `request` varchar (100) NOT NULL, `date` date NOT NULL, `catagory` varchar (11) NOT NULL, `House_Number` int (11) NOT NULL, `Kebele` int (11) NOT NULL, `metre_id` int(11) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1; CREATE TABLE `maintenance` ( `Maintanance_Number` int(11) NOT NULL, `Customer_ID` int(30) NOT NULL, `Maintenance_Date` date NOT NULL, `Maintenance_Type` varchar (50) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;



CREATE TABLE `material` ( `material_ID` int(11) NOT NULL, `Material_Name` varchar (100) NOT NULL, `Material_Price` double NOT NULL, 63



 `Material_Size` int(10) NOT NULL, `Status` varchar (100) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;



CREATE TABLE `meter` ( `id` int(11) NOT NULL, `meter_size` varchar (100) NOT NULL, `Status` int(11) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1; CREATE TABLE `meterreading` ( `Meter_ID` int(11) NOT NULL, `Customer_ID` int (30) DEFAULT NULL, `Current_Read` int (11) DEFAULT NULL, `Month` varchar (100) NOT NULL, `Year` int (11) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;



CREATE TABLE `payement` ( `payement_id` int (11) NOT NULL, `Customer_Id` int (11) NOT NULL, `Amount` varchar (100) NOT NULL, `month` varchar (20) NOT NULL, `year` int(11) NOT NULL, 64



 `stutus` varchar (34) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1;



CREATE TABLE `request` ( `id` int(11) NOT NULL, `Customer_Id` int(11) NOT NULL, `request_date` datetime NOT NULL DEFAULT CURRENT_TIMESTAMP, `requist_type` varchar(100) NOT NULL, `assined_date` date time DEFAULT NULL, `status` enum('approved','pending') NOT NULL DEFAULT 'pending'



CREATE TABLE `users` ( `uid` int(11) NOT NULL, `username` varchar (30) DEFAULT NULL, `password` varchar (100) NOT NULL, `Role` varchar (100) NOT NULL ) ENGINE=InnoDB DEFAULT CHARSET=latin1; 5.2 Algorithm Development In this part we describe the algorithm of the operations or methods which found in class diagram using Pseudo code. Pseudo code is one type of algorithm representation method by using English language.



Pseudocode Customer for registration Steps/procedure Method name=register Begin Variable - Customer ID 65



 -First Name -Father Name - Request -date - category` - House Number -Keeble -metre_id` If (*inputs are valid*) Then Add to table Customer ( Customer ID, First Name, Father Name, Request, date, category, House Number, Kebele, metre_id) Otherwise Display “inputs are not valid try again!” End if End



Pseudocode meter reading Steps/procedure Method name=recored Begin Variable - Customer ID - Meter ID - Current Read - Month - Year If (*inputs are valid*) Then Add to table meter reading (Customer ID, Meter ID, Current Read, Month, Year) Otherwise Display “inputs are not valid try again!” End if End Pseudocode Customer for registration Steps/procedure Method name=register Begin



Variable - Customer ID -request type 66



 If (*inputs are valid*) Then Add to table request (Customer ID, request type) Otherwise Display “You are not customer!” End if End Pseudocode Bill calculation Steps/procedure Method name=calculate Begin



Variable - Customer ID -month -year -current read - Consumption - Usage charge - Tax - Fixed Charge - Total If (*inputs are valid*) Then Add to table bill _value (Customer ID, month, year, current read, Consumption, Usage charge, Tax, Fixed, Charge, Total) Otherwise Display “inputs are not valid try again!” End if End 5.3 Test procedure Testing evaluates a software product to ensure that it satisfies its planned purpose. A test that is modified to and consistent with development methodologies provides an observable and structured approach to verifying requirements and quantifiable performance. To test the system, the following testing mechanism has been used:
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 Unit testing: - After a development of this project an individual program module or component has been tested to ensure that it works according to its predetermined specifications, operates within acceptable parameters, and meets the appropriate standards.



Integration Testing: - After completion of individual components; they were integrated and tested to ensure that they integrate well with each other and with the operating system, and other components as well to achieve the central objectives.



Quality Assurance Testing (QAT): - Once all the software components have been integrated, the system (or a major portion of it) is tested by non-development technicians i.e. experts from the quality assurance domain. This testing is quite rigorous, and covers both functional and non-functional activities.



User Acceptance Testing: - Commonly known as the beginning and the ending test, the completed system (or a major portion of it) is released to a selected group of users for testing in the real-world. In this project virtual user has tested for the desired specifications.



Security Testing: - Security testing has also been completed by accessing the system with user name and password authentication and authorization privileges with restrictions. For example, without the valid user name and password tester may get in to access the system.



Performance Testing: - Determines how the system performs in the range of possible environments in which it may be used. This testing is done by configuring the system in different environments like different operating systems, on different networks and different hardware configurations. The project has tried to test all the system components throughout the implementation process. Even before an application is installed, it makes sense to verify that the basic Platform is capable of achieving its design capabilities. 5.5 Training Even if our system is user-friendly hosted Intranet site, still the training is proposed to be providing to the target users of this system for ensuring the best productivity of the system.



5.6 Installation This intranet website will be hosted on the web server of the Wolkite water supply service office. The WWSSO is required to purchase a server and then it will be hosted for the purpose. 68



 5.7 Startup Strategy Users can simply START this intranet website by using any browser in their office’s computer by entering the correct URL (Unified Resource Locator).



CHAPTER SIX 6.Conclusion and Recommendation 6.1. Conclusion WOlkite Water Supply Service Management System is one of the main Management system found in the Wolkite Town. This system is a web based application to serve customers as well as the working group of the system in different direction. Specially: - customers can know their payment online and they can send a maintenance request to get maintenance support which overcomes extra expenditure of time and resource 69



 customers can save their time and resource lost for requesting maintenance order and they get benefit by viewing their payment online by their ID. Through various challenging, now the team members are coming to the end of this project. Those different challenges made possible by the cooperation of all the group members. In developing this project all group members contributed their full capability with maximum interest and all group members get ways toward developing a project. 6.2 Recommendation While doing this system we all the team members have faced different challenges. But by our cooperation and with the help of our main advisor now we able able to reach to the final result. I.e. all of we the group members strongly fight these challenge and by informing to our advisor to help us we reach the turn to the front. Moral support is the main instrument for resist challenging problems to solve them. So now all the group members strongly recommend the department that for the coming students, it has to provide them with better service than the present in better hard ware, guaranteed software’s, giving orientations how to proceed, offering guest to provide them with more experienced work, support morally, manually, forming good relation with students, giving students description of each phases and so on. So that it will get what it expects from its students and satisfy with them.



6.3. Appendix 6.4.1 Recommendation To do the system starting from the requirement analysis to the implementation the team members were used the following materials: 70



 [1] "http://ww.satisfaction.com/cool-text-maker/," [Online]. [2] "http://en.wikipedia.org/wiki/Sequence diagram," [Online]. [3] "http://www.tutorialspoint.com/uml/uml_deployment_diagram.htm," [Online]. [4] " http://creately.com/blog/diagrams/uml-diagram-types-examples/," [Online]. [5] "http://edutechwiki.unige.ch/en/User_interaction_and_user_interface_design," [Online]. [6] "http://www.tutorialspoint.com/uml/uml_statechart_diagram.htm," [Online]. [7] " https://www.youtube.com/watch?v=ObNDfHliVdw," [Online]. [8] W. Manager, Interviewee, Background and existing system of WWSSO. [Interview]. 30/03/08 November 2008. [9] "http://www.screen cast - O-matic.com," [Online].
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