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1. Introduction

1.1. Background

Credit and saving association of SMU workers waabdished in 1996
EC. It is among the youngest and most importantngainstitutions
established through Addis credit and saving assonian Addis Ababa.
SMU staff credit and saving association is localtganized group that
meets gaps on saving and providing credit for iwmipers. Every
month, the members save starting from 5% up to 60%eir income.
When a member needs to borrow a desired amountooeym he/she
applies according to the association rule and e¢gul agreed upon.
The credit and saving association of SMU workersalso very
important to increase the members’ habit of savimgney and as a
result improve their living conditions. In this gy considering the case
of credit and saving association of SMU workers, presented the
method of automating the information system of itreshd saving
association in the following sections.

1.2. Statements of the Problem

Credit and saving association of SMU workers culyefaces the

following problems.

These are manually:

* Managing and retrieving a member’s profile are vese consuming
and not convenient.

» Computing interest for each member consumes ressuftime,
paper, labor etc...) and subjected to error.

» Computation of interest due for those who compjetghyback
credit before the promised date is error prone.

* Managing of transactional expense and income @ erone (salary
expense).

* Balancing members’ accounts when the member tetesnais
membership from the association is also suscepblderor.

Members can’t save some random amount volunte®itgfit dividend
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management in the association has always beerb&epro

1.3. Alternative Solutions, Assessment of Project easibility and
Selection of the Optimal Solutions

For the problems of the association dictated abthe¥e can be several
methods or options to solve. Every solution mayehaenefits with
certain drawback/defect. Therefore, this study wmjl to assess the
available alternatives and select the optimal one.

1.3.1. Alternative Solutions

The study has generated the following three saistibat are meant for
solving the problems prevailing in the current eyst

We proposed the following three competing solutidassolve the
problems prevailing in the current system.

1. Employ at least four full time workers and handlially activities
manually.

2. Using MS-Words and MS-Excel.

3. Developing domain specific software system likehiis study.

1.3.2. Assessment of Project Feasibility and Selexst of the Optimal
Solutions

The problem with the first option is high cost @&source and error
prone. The second option results in scattered nmétion system which
is not suitable to manage. The third option is fawsre system helps to
make well organized, automated and managed infawmatystem for
the St. Mary's University workers credit and savasgociation. It can
be implemented by using current technology and résource the
company owned. Since the company is in our unigrall the
requirements are easily accessible within scheduésiburces. The
software system that we are going to develop doesriet the business
logic and rules of the association. Therefore thiedtoption above is
preferable and feasible for the association thanaters. Because, it
reduces resource consumption and load on the vsrkerthe other
hand it increases efficiency and accuracy of thizities. Therefore, the
selected optimal solution has tangible benefit more reduction,
increased flexibility and speed of activity. Genlgrahe solution has a
very significant and feasible benefit in long team the association
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grows up.
1.4. Objectives of the project
1.4.1. General Objective

The objective of our project is to develop a sofevsystem that helps to
make well organized, automated and managed infawmatystem for
the St. Mary's University workers credit and savaisgociation.

1.4.2. Specific Objectives

The specific objectives of this project are to depea software system
that will be able to:-

* Register new members at any time

» Retrieve, update and manage members profile easily.
» Update amount of saving monthly.

» Calculate interest monthly.

» Generate reports at any time.

» Update the balance monthly.

» Access information online.

* Manage loan.

» Deactivate member’s profile that left the assoorati

1.5. Software Development Methodology

To develop the proposed system, first the suitagtgem requirement
techniques were identified and then, the developnmrexthodology and
engineering approaches were identified. In the sections we deal
with these activities.

1.5.1. Methods of Determining System Requirements

To determine the requirement of the proposed systeenused the
following data collection methods. These are intmwof stakeholders,
actual observation of the work environment, questie, document
analysis and brain storming among the group members

1.5.2. Software Development Process Model
Agile software development is a type of softwareal@ment methods
in which requirements and solutions evolve througiilaboration
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between self-organizing, cross-functional teamspriimotes adaptive
planning, evolutionary development, early delivergontinuous
improvement, and encourages rapid and flexible aesp to change
(Wikipedia, the free encyclopedia).

1.5.3. Software Engineering Methodology

Object oriented software engineering is the mostelyi used software
design approach. In this approach, all the thing$ eoncepts in the
project under development are treated as a clasaraobject which can
model them as they exist in the real world. Theralso a good feature
of object oriented design (OOD) callatheritance (code reusewhich
helps a programmer in developing the code. Gernerdlbject
Oriented Design works on classes, their attributes and behaviors
(methods). A class is a generalized descriptionepresentation of an
object. An object is an instance (real occurrerafea class. A class
consists of all the attributes which an object temve and methods
defines the functionalities of the object. Therefdior our project, we
prefer theObject Oriented Designmethodology as the best option.

2. Survey of Technologies

There are different available technologies to dgyelurSMU workers
credit and saving association information System Atwmation. This
system is an integrated desktop based and web-laagpdidation. Since
it needs appropriate software development techiedpgve have to
survey suitable technologies among the available the desktop
application such as Java, C#, 'Ceclipse etc. and for web-based
application PHP, ASP, ASP.NET etc.

2.1. Web-based Application Development Technologie®®HP

PHP is a server-side scripting language designed for web
development but also used as a general-purposeapnagng language.
While PHP originally stood for Personal Home Pagepw stands for
PHP: Hypertext Preprocessor, which is a recursigekground.PHP
code, can be simply mixed with HTML code, or it che used in
combination with various tempting engines and wemeworks. PHP
has been widely ported and can be deployed on melstservers on
almost every operating system and platform, freeclorge. PHP
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includes various free and open-source librarigssisource distribution,
or uses them in resulting PHP binary builds. PHRimglamentally an
Internet-aware system with built-in modules foressing File Transfer
Protocol (FTP) servers and many database servelsiding MySQL,
Microsoft SQL Server and SQLite (which is an emhaztidatabase).

ASP

Active Server Pages (ASR) also known as Classic ASP, was
Microsoft's first server-side script engine for dymcally generated web
pages. The use of ASP pages with Internet Infoonadervices (1IS) is
currently supported on all supported versions 8f Microsoft's ASP
technology runs only on Windows platforms. A numieérproducts
emulate some of the functionality of Classic ASPon-Microsoft web
servers. Apache::ASP for example ports Classic ASRhe Apache
Web Server, but does not interpret Visual Basicotirer scripting
languages supported by ASP.

ASP.NET

ASP.NET is an open sourserver-side Web application framework
designed for Web development to produce dynamic Y&ges. It was
developed by Microsoft to allow programmers to éulynamic web
sites, web applications and web services. ASP.NEDuilt on the
Common Language Runtime (CLR), allowing programmierswrite
ASP.NET code using any supported .NET language REP.is in the
process of being re-implemented as a modern andulerodveb
framework, together with other frameworks like Bnframework. The
new framework will make use of the new open-souNieET Compiler
Platform and be cross platform. ASP.NET Web pakeswn officially
as Web Forms, are the main building blocks for igppbn
development. ASP.NET'SCode-behind model marks a gap from
Classic ASPin that it encourages developers to build applcetiwith
separation of presentation and content in mind. .N&F aims for
performance benefits over other script-based tdogres by compiling
the server-side code the first time it is usedrte or more DLL files on
the Web server.

ASP.NET simplifies developers' transition from Wings application
development to Web development by offering theitgtiib build pages
composed of controls similar to a Windows user riatee. A Web
control, such as a button or label, functions inywauch the same way
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as its Windows counterparts: code can assign d@ggpties and respond
to its events. ASP.NET encourages the programmerddaelop

applications using an event-driven GUI model, rathtban in

conventional Web-scripting environments like ASPd aRHP. The

framework combines existing technologies such asaSeript with

internal components like "View State" to bring pstent (inter-request)
state to the inherently stateless Web environment.

Therefore, for our project the technology which tbis among the
available technologies is ASP.NET because of thevalmentioned
features and functionalities it provides.

2.2. Desktop Application Development Technologies
C# versus other Programming Language

C# is a multi-paradigm programming language enca@sipg strongly
typed, imperative, declarative, functional, genermbject-oriented
(class-based), and component-oriented programmiswptines. C# is
one of the programming languages designed for tirar@on Language
Infrastructure. C# is intended to be a simple, modgeneral-purpose,
object-oriented programming language. The languagatended for
use in developing software components suitable digployment in
distributed environments. C# is intended to be suitable for writing
applications for botthosted andembeddedsystems, ranging from the
very large that use sophisticated operating systelmsn to the very
small having dedicated functions.

Java and C# are similar programming languages dhatstatically,
strongly, and manifestly typed, both are class-thaskject-oriented,
both are designed with semi-interpretation or meticompilation in
mind, both use garbage-collection, and both ardydrace languages”
like C and C++.

Though C# and VB.NET are syntactically very differethat is where
the differences mostly end. Microsoft developedchbadtthese languages
to be part of the same .NET Framework developmiattopm. They are
developed, managed, and supported by the sameadgaglevelopment
team at Microsoft. They compile to the same intetiate language
(IL), which runs against the same .NET Frameworktime libraries.
Although there are some differences in the programgntonstructs,
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their differences are primarilgyntactic and, almost every command in
VB has an equivalent command in C# and vice veksatly, both
languages reference the same Base Classes of HieFNimework to
extend their functionality. As a result, with fewceptions, a program
written in either language can be run through gkreyntax converter
to translate to the other.

Therefore, for our project the technology which tbis among the
available technologies is C# because of the abosetioned features
and functionalities it provides.

3. Requirement Analysis

3.1. Introduction

Software requirement analysis is one of the majasps of software
development life cycle. This software engineeritgg®e is the stage at
which the project team starts to communicate with stakeholders to
get a better and precise understanding of whatlibat actual needs
from the proposed project, by analyzing how therentr system is

operating. In doing so, it is possible to cleadgntify what features and
functionalities of the existing system will be cagtd in to the proposed
system and the features that cannot be handldaebgystem. Therefore,
in the coming sections of this chapter, we will fscon requirement

specification, hardware and software requirementctional, structural

and behavioral modeling of the system.

3.2. Requirements Specification

Software requirements are the statements dfatwfeatures,
functionalities and services the proposed systbould provide. To
gather these requirements, the relevant stakelsofd@n the client side
are involved to reflect what they need from thepmsed system. The
project team used several requirement gatherindginigoes like
interviewing, questionnaire, actual observation tuerent system to
acquire users’ requirements. The requirementsheme stated clearly in
a structured language so that both the client Aadptoject team can
understand equally and agree up on. Finally, a meot of software
requirement is produced and become requirementfigagion of the
system when validated, completed and accepted d\cltant and the
project team.
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Member Registration

The association accepts a new member only twi@aagn January and
July. The acceptance of a newly requesting membeapproved by
administrative committee of the association. Whemesw member get
acceptance the association registers his/her erté full name, age,
sex, address, monthly saving (at least 5% of mgnihcome),
registration date and legal inheritors. The assiociadoes the
registration manually on the format prepared fas flurpose and create
new ledger and file folder for each member. Theppsed automation
system would handle the registration and filingwatst effectively but
cannot approve the acceptance of a new member.

Saving

The association manually collects saving money freamch member
monthly using revenue collection receipt and resord in to the
member’s file (ledger). The association also mdguaimpute interest
amount every six month on saving balance. All tbkection of saving
and computation of interest on the saving balarare lwe done with
better accuracy and efficiency by the proposedmatmn system.

Credit

The association provides credit for the memberomipequest. For a
member, to request for a credit he/she has to @alast for successive
six months starting from registration date. In #&ddi the member has
to present guaranty (assurance persons) and camyineasons to get
the credit. The association grants member a credifour folds of
his/her saving balance to be completely paid badtkhinva given
months. The maximum credit amount the associatam grovide is
30,000 Birr for 60 months. In the association, eddris permitted to a
requesting member by credit letting committee. Waeamedit is granted
to a member, it is recorded to the member’s filbe Tassociation
computes an interest of 7.5% annually on the cidibunt. Within the
specified months, the association collects backctieglit and interest
monthly on average basis. The proposed system utrmate all the
above manual activities efficiently except the giragof the credit.

Transaction
The association executes several transactions sschcollecting
revenues and payment of expenses. In the associaBuenues are
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collected in the form of monthly saving, registoatifee, share, credit
payback, interest on credit and other miscellanedinss activity is
accomplished using revenues collecting receipt eswbrded in to
account journal as revenue by the accountant aétke association.
The association also has some expenses to be paalaay of workers,
purchasing of stationery items, maintenance, pé&enitcredit,
repayment of saving when a member leaves the asmwciand other
miscellaneous. At the end of every month, all gveenues and expenses
in that month are summed up and posted to the geredger of
association. The proposed automation system cadldahe above
manual activitiegcomputations and filings).

Reports
The association prepares a report of every findragtvity (financial
statements) that express:-

-Saving: the total sum of monthly collected saving money.

-Credit: -the balance of the total credit amount given tordguested
members.

-Registration fee: the total balance of the money collected as
registration fee, from members who newly join teeaxiation.

-Share: the total balance of the money collected as shaom
members who newly join the association.

-Revenue: the total balance of all the revenues of the aasioai.
-Expense: the total balance of all the expense of the asBonia

-Profit:- the total annual profit balance of the association.

-Net profit:- the total annual net profit balance of the assmriat
-Dividend profit:- 60% of the total annual net profit balance of the
association.

-Non-Dividend profit:- 30% of the total annual net profit balance of the
association.

3.3. Software and Hardware Requirements

Hardware Requirement

To implement this software system the hosting meelshould have a
minimum capacity of-Processor Speed: Intel® Core Difal Core
1GHZ, installed Memory (RAM): 1GB and Hard Disk:GB
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Software Requirement

To execute this software system the hosting mackimeuld have
Window 7 Ultimate and later versions &indows family as platform.
-System Type: 32bit Operating System

3.4. Functional Modeling

Use Case

Use case is a standard technique for gatheringrezgents in many
modern software development methodologies. It maprs the

functional requirements of a system under develaopraed captures the
business processes carried out in the system. Aassedescribeshat

a system does; nbbw.

The Use case diagram is used to identify the pgneements and
processes that form the system. Pertinent to ayjeqtt SMU Workers
Credit and Saving Association Information system atomation, the
following use case are included and described lasvbe

Log in
The system shall permit users to log into the syddg using their user
name and password given by the administrator.

Log out
The system shall permit users to log out from th&tesn and return
back to the log in interface when they finish theark.

Register Member

The system shall permit the accountant to captdlenecessary
information about new members. The system shallblenahe
accountant to register the name, sex, age, addrtes®f the member on
the space provided and add to the database.

Register Inheritor

The system shall permit the accountants to capalrenecessary
information about legal inheritors. The system khahable the
accountant to register the name, sex, age, addeéssof the legal
inheritor on the space provided and add to thebda®=

Collect Revenue
The system shall permit the accountants to cobdictevenues of the
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association. It enables the accountants to recaxing and credit
payback information to the database.

Maintain Record

The system shall permit the accountants to maimiaupdate records.
Record Credit Amount

The system shall permit the accountants to recoefokmation about
credit amount taken by the members from the associao the
database.

Record Expense

The system shall permit the accountant to recopelese information of
the association to the database.

Compute Profit

The system shall permit the accountants to comheeprofit of the
association.

Generate Report

The system shall permit the accountants and masagergenerate
report.

View Income

The system shall permit the accountants, managevgew the income
of the association.

View Expense

The system shall permit the accountants, managersaaditors to view
expense of the association.

View Profit

The system shall permit the accountants, managersuaditors to view
the profit of the association.

View Report

The system shall permit the accountants, managersuaditors to view
the overall reports of the association.

Write Comment

The system shall permit auditors to write commaeitisut their findings
to the association.
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Simple Class Diagram
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Fig.1 CRC Diagram

4.System Design

4.1. Introduction

A software design is a description of the strucwir¢he software to be
implemented, the data which is part of the systéne, interfaces

between system components and, the algorithms utsedhot possible

to arrive at a finished design stage immediatelydasign development
is done iteratively through a number of trial vers. The design

process may involve developing several models & $lystem at

different levels of abstraction. In the coming sedigns of this chapter,
we use class and method designs to illustrate sjassifications (using

class diagrams) and method specifications. Next,ddita management
layer is addressed by designing the actual datadrefdle structure to be

used for object persistence, and a set of clagsesaill map the class
specifications into the object persistence fornmatsen.

4.2. Class and Method Design

Software Design is a process to conceptualize dfterare requirement
into software implementation. It takes the useunegments as problems
and tries to find optimal solution. In our projeate follow the object
oriented (OO) software design approach to find apémal solution.
Object Oriented Design works on classes, theiibaties and behaviors
(methods). A class is a generalized descriptionepresentation of an
object. An object is an instance (real occurrerafeq class. A class
consists of all the attributes which an object tmve and methods
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defines the functionalities of the object. In thesign of solution
attribute are stored as a variables and functibesliare defined by
means of methods.

Adding Specifications
In our problem domain SMU Workers Credit and Savigsociation
we have following classes with their specifications

Member Profile

This class is used to define the attributes anchaoast for the member
profiles. The attributes are Full Name, Age, SeateDof Registration,
Salary, and Saving Percentage. The methods aredREmanber Profile

and Display Member Profile.

Member Inheritor

This class is used to define the attributes andhaoakst for the member’s
inheritor profiles. The attributes are Full NamegeAand Sex. The
method is Record inheritor Profile.

Address

This class is used to define the attributes andhoakst for the address of
members and their inheritors. The attributes atg, Gub-City, Kebele,
House Number and Phone Number. The method is Réaiess.

Saving Record

This class is used to define the attributes anchoust for the saving
record class. The attributes are Saving Amountjngavype, Saving
Interest, Saving Balance, Saving ID, Date of Caiter and Voucher
Number. The methods are Compute Saving Amount, @ten$aving
Balance, Record Saving and Display Saving.

Credit Record

This class is used to define the attributes andchoust for the credit
record class. The attributes are Credit Amount,di€reuration of
month, Credit Monthly Payback Amount, Payback Rqu@cedit ID,

Date of issue, Reason of Issue and Voucher Nunitber.methods are
Credit Monthly Payback Amount, Record Credit anddlay Credit.

Credit Insurance
This class is used to define the attributes andhoust for the credit
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insurance class. The attributes are BeneficiarylhBurance person ID
and Credit ID.

Revenue Record

This class is used to define the attributes anchaust for the revenue
record class. The attributes are Saving, Share, ddeship Fee, Interest
on Credit, Credit Payback, Miscellaneous , DateRetord, Voucher
Number, Revenue Type and Total Balance. The methogi€Compute
Revenue Balance, Compute Total Revenue, Record ndeveand

Display Revenue.

Expense Record

This class is used to define the attributes anchaukst for the expense
record class. The attributes are Saving, Creditar§h Salary,

Maintenance, Transport, Purchasing Item, Tax, Axieliscellaneous

and Total. The methods are Compute Expense Bal@urapute Total

Expense, Record Expense and Display Expense.

Balance

This class is used to define the attributes andhoakst for the balance
class. The attributes are Revenue, Expense, RuaditNet Profit. The
methods are Compute Profit, Record Balance and®jidpalance.

User Account

This class is used to define the attributes andhoust for the user
account class. The attributes are User Name, Ugee, TPassword and
User Status. The methods are Record Account and Ihdepr our
problem domain classes, we have modeled the clagsach model as
shown in the next Fig. 4.1
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Algorithm Specification

Algorithm specification is used to develop a sysigm process for
business logic of a software application. In oujget SMU Workers
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Credit and Saving Association Information System Atomation, the
core algorithm specification is as follows.
ComputeCredit()

{

| nterest=(CreditAmount*0.625)/100

Totalinterest= I nterest

MoonthlyPaybackcredit= CreditAmount/Number OfMonth
For(i=1; i<= NumberOfMonth;i++)

{

CreditAmount= CreditAmount- MoonthlyPaybackcredit

| nterest=(CreditAmount*0.625)/100

Totalinterest= Totalinterest+ I nterest

}
Averagel nterest= Totalinterest/ Number OfMonth

}
ComputeSaving()

{

| nterest=(SavingBalance* 0.417 )/100

SavingBalance= SavingBalancet I nterest+MonthlySaving

}

4.3. Data Management Layer Design

For every problem domain classes therBask End data management
layer that will be developed usinDatabase Management System
(DBMS). In our project we us8QL Server2008to design Database.
For each class in the problem domain there is mespondinglatabase
table which is used to hold all the attributes of thesslaAn instance of
a domain class affects a singleroiv of the table.

5. Conclusion

The preparation of SMU workers credit and savingoamtion
information system automation document has passeddh four stages
up to this end. These stages are Introduction,eysrof technologies,
Analysis and System design. In the introductoryt,dast, we looked at
identifying and stating the problems of the systBlext to that, we went
to search for possible options to resolve the pmoll and selected our
project by assessing its feasibility. Lastly, wevénastated the main
objectives of our project and identified the altdive development
methodology and engineering approaches to achlevebjectives. In
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the survey of technology part, what we did wasessiag the available
technologies based on their features and funciitesin order to come
up with the one that is suitable for our project per our assessment,
we have selected C# programming languages and 8Q&rs2008.

At the analysis part, the major task was, idemyand specifying all
the things in the problem domain and gatheringesystequirements
through different techniques. Regarding our projegte used
interviewing the stakeholders, document analysé artual observation
of the work environment for requirement gatheriigp model the
system we have used unified modeling language aagiike use case
diagram for functional modeling, CRC (class resjatty collaborator)
for structural modeling, sequence and activity dhay for behavioral
modeling. Finally, at the system design the medmsi how to
implement the system. The core tasks were, mapfiegproblem
domain classes to the implementation language asé dtorage
relational database. At the end, the core algorifpecifications and
physical architecture design of the system wereedon

6. Recommendation

SMU Workers Credit Saving Association Informationys@m

Automation an integrated window and web based eafidin. This

application can be used with little or no modifioat other similar
associations. In our opinion for an associationhwiéss number
computers and no branches the pure desktop appficdvindow based
application) is the most convenient. Because thie based application
needs more resources. But for larger associatigtisemough resource
capacity the web based application is suitable.
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