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ABSTRACT 

We are now living in an era known as the information 

age. Information has become the most important input for al l 

types of systems established to attain ce rta in objectives . 

The avai lability of timely , relevant, and accurate 

informat ion is critical to operational efficiency and 

realizati on of organizational goals The highly accl aimed 

role of info rmati on is always coupled with the use of 

advanced products of information technology, such as 

computers and computer software. 

Computerization of manual information -intensive 

activities in now unavoidable regardless of the profession or 

the organ ization in wh ich such tasks are performed. 

Accordingly, this study is undertaken to suggest a course of 
analysis and design activities that may be employed in 
computer i zing the major activiti es of the budget and finance 
control department of t he Administrati on for Refugee and 
Returnee Affairs office of the Ethiopi an government. 

The fi rst chapter describes the project background, 
justi fi cations , obj ecti ves, limitations , and methodology 
employed in the study High volume of manually processed 
financial transact ions and structural defects of the existing 
financial informat ion system are the major problems that 
served as a justification for this study . 
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Fact finding tools used in this study include structured 
questioners , structured interviews. record examinations and 
observation of operations. A specification of system 
requirements is provided in chapter two. Data flow analysis 
and process analysis are employed to depict logical features 
of the system and to ensure the va 1 i dity of funct i ona 1 
specifi cat ions. 

Object-oriented software engineering methodology is used 
for further analysis and design of the financial information 
system. Chapter three discusses object structure analysis 
and object behavior analysis as essential ingredients an 
object -oriented approach to systems analysis. Chapter four 
conta ins a descri pt i on of object -ori ented des i gn methods 
employed in building the functional and nonfunctional 
structural framework of the financial application. The 
object-oriented design elements employed are class 
specifications, data structure design, methods design, and 
user interface design. Chapter five deals with conclusion 
and recommendations. Recommendations are made for 
acquisition of an object-oriented database for implementation 
of the design . 
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CHAPTER ONE 
INTRODUCTION 

1.1 STATEMENT OF THE PROBLEM 
AND JUSTIFICATION FOR THE STUDY 

1.1.1 PROJECT BACKGROUND 

Ethi opia is a signatory of the international and 
regi ona 1 refugee convent ions whi ch demand that each 
government provide physical protection. material assistance, 
and med ica l care to all refugees within its territory (UNHCR 
1990) . The ethnic war in Somalia and the fighting between the 
Sudanese government and the Southern Sudanese rebels created 
massive influx of refugees since the late 1980 ' s. Therefore, 
the Ethiopi an government established ARRA to discharge its 
respons ib' i iti es in accordance with the international and 
regionc l r2fugee conventi ons. ARRAwas officially constituted 
in 1989. 

Accor: ing t o the head count carried out in March 1995, 
Et hi op ~ a is a haven for 316. 000 refugees . The refugees live 
in 15 geo~raphi ca lly di spersed camps across the Eastern, 
North Ea s:ern, and Western boarders of the country. 
Interna tional rel ief organizations donate cash, food . 
medici nes. and other materials to the refugees. 

The rehabilitation of Ethiopian refugees who return to 
Ethi opi a under the auspi ces of the United Nations Hi gher 
Commissione r for Refugees (UNHCR) repatriation program is 
another important aspect of ARRA ' s activity. Returnees are 
given a two-month food ration and transportation allowance. 

1 



According to ARRA's records, more than half a million 
Ethi opian refugees returned home from Somalia, Sudan, Kenya 
and other countries in the past five years. At present, a big 
program for the repatriation of an est lmated 300,000 
Ethiopia n refugees from the Sudan is under operation . 

Most of the resources donated to returnees and refugees 
are channel led to ARRA through the regional liaison office of 
UNHCR . ARRA is entrusted with the respons i bi 1 ity of 
coordinating the log istics activities and providing physical 
protection for the refugees. ARRA's activities are bound by 
a bilaterally drafted and ratified budget agreement. The 
budget agreement is di vi ded into three independent sub­
projects consisting of the Western zone (for Sudanese 
refugees), the Eastern zone (for Somali and Kenyan refugees) 
and the Returnee Program (for Ethiopians). 

The di scuss i on with ARRA' s deputy di rector revea 1 ed that 
ARRA is fu 11 y fi nanced by UNHCR, because Ethi op i a is not 
financ ially capable of helping the refugees. See the 
discussion guide attached to Appendix II. The funds received 
by ARRA are spent exclusively for expenditure items 
authori zed in the budget agreement. Therefore, ARRA is 
compelled to provide quarterly financial reports to UNHCR to 
explai n how it has spent the donated funds. UNHCR releases 
funds to ARRA on quarterly basis. Funds are released for a 
new quarter only after receiving reports for the immediate 
past qua rter. On top of this, ARRA submits a sub-project 
moni to ring report for each sub-project twice a year. 
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ARRA 1S organized into four divisions: program 
formulation and monitoring . social servi:es . health and 
nutrition. and support services. The program formulation and 
monitoring division drafts the annual work plan and financial 
plans for ARRA. The approved set of plans is then called the 
budget agreement. This division also prepcres a semiannual 
project monitoring report that must be submitted to UNHCR. 

This report addresses all the activit ies cerformed and the 
problems encountered in the management of refugee programs. 

The SOCial services division is responsible for 
coordinating the administrative , logistics, health . and 
financial aspects of the fi eld and head office operations. It 
is also involved in the provision of counselling and 
education of refugees. It encourages both refugees and 
returnees to engage in agriculture and other income 
generation activities by providing financ ~ al and material 
assistance. 

The duties and responsibilities of thE health and 
nutrition division include providing mediC3l treatments to 
sick refugees. arrang 1ng and coordina-.: ing educational 
programs that promote the participation of refugees in camp 
sanitation activities. and supplying nourishments to 
refugees suffering from malnutrition problEms. The security 
and legal protection and the inspection ard aud iting units 
are directly accountable to the director of ARRA. Theses 
units do not have subunits under them. 

The support service division takes care of purchasing. 
warehousing. transportation, and technical matters . The 
budget and finance control department is also under control 
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of this division. The budget and finance control department 
within the head offi ce of ARRA is responsible to keep ledgers 
and prepare reports for all financial transactions occur ring 
at the camp level and at t he head office Therefo re, the 
field offices send all transact ion source documents t o the 
head office. There are only two field finance offi ces in 
JiJiga and Gambe ll a. 

The project si tes also have an organ izat ion chart similar to 
that of the head offi ce. The refugee project sites 
administered by ARRA are the following : 

Refugee Camps : 
(a) Eastern zone 

• Ji ji ga (zonal office ) 
• Ha rtis hek 
• Diredawa (coo rd inat ion office) 
• DerownaJi 
• Kebribeyah 
• Te~eri ber 
• Darror 
• Rabasso 
• Kamaboker 
• Aisha 

(b) Western zone 
• Gambell a (zonal offi ce ) 
• Fugnidao 
• Dimma 
• Bonga 

(C) Returnee 
• Add is Abeba (coord inating offi ce) 
• Country wi de 
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1.1 .2 JUSTI FICATION FOR THE STUDY 

The purpose of this study is to develop and demonstrate 
a computer based solution for the massive manual ope rations 
of the budget and finance control department of the 
Administration for Refugee and Returnee Affairs (ARRA). The 
prob 1 em that spurred the development of a prototype fund 
account i ng software for ARRA is the unmanageable size of 
manual data processing activities performed in the budget 
and finance control department of ARRA. 

Nowadays , automation is the convent ional solution to 
information systems afflicted with inefficient huge manual 
operations. As confirmed by the director's response to t he 
interview questions (Appendix II), ARRA has decided to 
automate the major funct ions of its budget and fi nance 
control department. This study is . therefore , an attempt to 
assist put in place a prototype fund accounting system and 
pave the ~/ay for construction of a full fledged system. Any 
organization that contemplates automating its operations has 
t o decide on software and hardware aspects of the new system. 
There is unlimited range of all types of computer hardware 
and peripherals from which an organization could select and 
purchase. But for the software aspect we have two choices: 
(1) buying off-the-shelf packages: or (2) contracting 
systems consultants or assigning company's system personnel 
to develop a customized software for the organi zation . 

Accounting information systems used in business 
organizations and not-for-profit organi zations, such as ARRA, 
are based on different principles . The accounting principles 

5 



and procedures empl oyed in ARRA and ot her not-for-profit 
organizat ions are called fund accounting Two classes of 
accounting software are available: business accounting 
software and fund accounting software In general terms, 
business accounting software cannot be used for fund 
accounting; and fund accounting software can also not be used 
for business account ing . This is so because fund accounting 
and business accounting have different theoretical frameworks 
and reporting requirements. 

Fund accounting practices are not standardized, because 
-

not-for -profit organizati ons do not prepare financial reports 
accordi ng to tax ru 1 es and genera 11y accepted accounting 
principles. Record keeping and repo rt ing methods are usually 
prescri bed by donors. The result of absence of reporting 
standards is that it is truly difficult to select a fund 
accounting software suitabl e for a given type of nonbusiness 
organi zat i on . The exami nat i on of report formats and 
transaction processing procedures revealed that ARRA's 
reporting requirements are based on Gn~que account numbering 
system and budget classificati cns. In addition to this, 
enqu i ries about major problems of AR~'s operations revealed 
that ARRA's accounting system is defective and inefficient. 
Therefore , prior to acquisition or development of any fund 
account i ng softwa re, the huge fi nanci a 1 system need to be 
ana lyzed and des i gned Because of the foregoi ng requi rements, 
no fund accounting software, if at all available to meet 
ARRA's requirements , can be readily used to alleviate the 
problems, This thesis work is undertaken to produce system 
design specifications that will serve as the basi s for 
evaluating the suitability of avai lab le software and 
customizing any chosen one for implementation . Developing a 
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prototype software i s undertaken only to test t he vi abil i ty 
of recommendations. In the final analysis. the platform for 
thi s thes is problem is t he opportuni ty provi ded by ARRA' s 
automati on requirement s . 

1.1.3 VASTNESS OF VOLUME OF OPERATIONS 

The facts di scovered in the course of exp 1 ori ng the 
relationship between ARRA and other organizations indicated 
that ARRA's activities are bound by a bilaterally drafted and 
ratified budget agreement . UNHCR releases funds on quarterly 
basis. Funds are released for a new quarter only after 
receiving reports for the immediate past quarter. The funds 
are to be spent exclusively for expenditure items authorized 
in the budget agreement. 

The budget agreement is divided into t nree independent 
subprojects consisting of the Western zo~e (for Sudanese 
refugees), the Eastern zone (for Soma l i and <enyan refugees) 
and the Returnee Program (for Ethi opi ans ). The budget and 
f i na nce control depa rtment 0"' ARRA at t he 'lead off i ce is 
full y respons ible for keeping financia l recorcs and prov iding 
financial reports encompassing all head office and field 
level activities. 

ARRA is essentially playing the role of an agency for 
UNHCR, because the budget agreement prescr i bes the budget 
record structure and financial report format of UNHCR to be 
used by ARRA. The budget agreement cons i sts of deta il ed 
breakdown of expenditures classified by refugee subproJect, 
by project site, by sector, and by sub sector. 
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The budget ledger structure and the report format are 
gea red to the bud~et structure. Consequent 1 y, a sepa rate 
ledger is maintained for each subproject and camp, likewise 
a separate financ ial report is prepared for each subproject 
and each camp 

The study of UNHCR's budget manua l showed that UNHCR's 
standardi zed budget structure has two basic components: 
sectors and budget items . There are 17 major sectors wh ich 
are divided into 168 sectora l activities . There are 19 budget 
items that have 250 subi tems . Hence each budgeta ry 
expenditure account number indicates t he sector , the 
subsector , the budget item , and the subitem codes , such as 
A.22 .C.05010 . A minimum of 3000 transact ions occur in a 
month . The coded transactions are ordinarily posted manually 
to 1200 accounts and quarterly financial reports are 
manually prepared with the help of a spread sheet software, 

1.1.4 WEAKNESSES OF THE EXISTING MANUAL METHODS 

The extens ive dependence of t he exi st i ng system on 
manua 1 procedures has resulted innumerous mi stakes and 
contributed much t o the del ay of reports. According to the 
accountants , the depa rtment could not cope wi th the dail y 
routine of budget disbursements transactions and budget 
enqUl rl es . On t he one hand , the transactions are usua 11 y 
ful ly processed and reports prepared for issuance on their 
due dates . On the other hand , the accountants have to take 
care of the administra t ive requirements of recur ring 
disbursement tra nsactions. 
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On the bas is of di scuss ions. observat ions. and responses 
to questioners . a summa ry of the shortcomi ngs of the exi st i ng 
manual budget ledger maintenance and report generation 
operations is provided below: 

• Manua l posting to 1200 accounts takes too much 
time; 

• Retriev ing the account balances manually from the 
1200 accounts has been awfully cumbersome; 

• The manual sorting and summarizing of the 
retrieved account balances for generation of 
around 68 different types of reports has been a 
formidable task; 

• The manual procedures have become so taxing that 
no account has been kept up-to-date and no readily 
usable budgetary expenditure information was 
provided to management for routine control of 
expenditures and performance evaluation ; 

• The inabil ity to deliver timely reports has 
adverse ly affected the flow of funds from UNHCR to 
ARRA. Report delays resu lted in delay of fund 
transfers. Th is in turn affected the assistance 
provided to the refugees . Therefore. viewed from 
another ang le. report delays created problems for 
the refugees who depend exclusively on UNHCR 
assistance. 

The preponderance of ma nual processing requirements of 
budgeta ry transact ions is further compounded by a manua 1 
payrol l and provident fund subsystem. The major function of 
this subsystem is to prepare a monthly payroll register and 
to mai ntai n around 300 provi dent fund accounts for ARRA 
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employees In describing the problems of the existing fund 
accounting system. the actountants also stated that provident 
fund bal ances have never been up-to -date because of the time 
required to make monthly manual posting to 300 employee 
accounts. 

All these problems hindered ARRA's capability to meet 
the requi rements for the provi s i on of t imely. accurate. 
relevant, and complete financial information for satisfying 
the needs of internal and external users. In conclusion, the 
replacement of the existing manual fund accounting 
i nformat i on system by a properly des i gned computeri zed system 
is indispensable for solving the major operational problems 
of the budget and finance control department of ARRA. 

1.1.5 STRUCTURAL DEFECTS OF THE EXIST ING SYSTEM 

The findings resulting from evaluation of the structure 
of t he system and views expressed by all concerned parties 
confirmed that t he existing system is defici~nt . For example, 
t he whole financ iai record keeping and reporting effort in 
the system is rarrowly focused on c3sh expenditure 
transact ions. The other transactions that do not i nvo 1 ve 
immediate cash collections or payments are totally neglected. 
The accounting system does not incorporate a fo rmal system of 
records and methods fo r handling receivables and payables or 
noncash transacti ons. The consequence of the unattended 
pa rab les is that creditors' claims have become hard to 
corroborate and sett le on time. Many ti mes payments are made 
only to appease the creditors who perSistent ly send bills. As 
far as receivables are conce rned no one knows how much money 
is owed t o ARRA by external parties. 
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Because of the absence of a functional system framework 
for record keepi ng and report i ng of noncash transact ion 
events. ARRA' s accountants a re not able to summa ri ze the 
financial records and clear them on annual basis. 
Consequently. ARRA's financial records have never been 
exami ned by independent auditors. The omi ss i on of peri odi c 
review of records has an unfavorable effect on the 
reliability of the financial system in preventing misuse of 
funds and sa fegua rdi ng fi nanci a 1 resources. Hence. such 
grave system defects deserve a systems analysis and design 
work of large scale. 

1.1.6 FEASIBILITY OF THE FINANCIAL SYSTEM AUTOMATION 
AND ITS EXPECTED BENEFITS 

This project is expected to be feasible and viable. Some 
of the operational. technical. and financial factors that 
contribute toward the feasibility of its implementation are 
the fo 11 owi ng: 

• ful l support by management of ARRA ; 
• full support by users. especially. the accountants 

who were conSistently asking for computerization 
to get some relief from tedious clerical jobs; 

• the employees in the finance department are trained 
and experienced itl the use of application 
software ; 

• the financing for the purchase of additional 
computers has already been taken care of and the 
cost of 14 computers and one server has been fully 
paid. 

• the delivery of the computers has just been 
completed ; 
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The successful completion of this project wou ld benefit 
two parties : ARRA and UNHCR . The following benefits sha l l be 
rea li zed when the completed app licati on sys tem is implemented 
by ARRA 
(1) The submission of t imely reports wil l solve the major 

complaints of UNHCR off icial s This facilitates free 
flow of quarterly budget allotments. 

(2) Accuracy of repo rts and records sha 11 be ach i eved, 
because the automated system eli mi nates almost all 

-

errors that appear in the manual system. 

(3) The addition of new system functions for cont rolling 
receivables and payables corrects structural problems of 
t he existing system. The new functions facilitate the 
preparation of complete year-end fina ncial reports and 
supply all necessary data for closing records on annual 
basis . In summary, financial records will be complete, 
D ~ operly organi zed . and fit fo r audit ing. 

(4) The increase i n processing speed will solve lack of up­
to -date i nformat i on that hampered budget monitori ng 
activities . Hence, excessive expenditures will be 
controlled . The budget formulation and monitoring 
department of ARRA will be provided with monthly 
expenditure reports essential for evaluating field 
activities . This in turn will increase efficiency of 
operations and provision of mo re benefic ial services to 
t he refugees. 

12 



1.2 OBJECTI VES OF THE STUDY 

(A) Genera l Object' ves 
The general objective 07 this project are: 

(1) To design an automa:ed transaction processing and report 
generation system for the UNHCR-fund based budget 
disbursement activ ities of ARRA; 

(2) To lay a structural and functional foundation for 
furthec development work on producing a complete 
operational fund accounting system ; 

(3) To test the suitability of an object -ori ent ed software 
development methodology for analys is and design of a 
fund accounting information system 

(B) Specific Objectives; 

In order t o achieve t he ~eneral objectives of this study. the 
proj ect is focused on tee fol lowing specific objectives : 

(1) to devel op : Jth functiona l and nonfunctional 
software spec'fications 

(2) to design the different kinds of databases to be 
maintained by the accounting information system ; 

(3) to design pro~ram and module structures required 
to handle the functional and nonfunctional as well 
as database requirements; 

(4) to test cohes'veness and coupling of the program 
structure and eva luation of software modules; 

(5) to carry out testing runs for software evaluation : 
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1.3 LIMITATI ONS OF THE STUDY 

This study will not incorporate the following components 
due to time and know-how constraints: 
(1) installing the system at the users place and conducting 

acceptance testing 
(2) designing test cases 
(3) Simulation modelling 
(4) user manual and trai ning documents 
(5) software reliability tests 
(6) direct implementation of the designed system in any of 

object ori ented languages such as Smalltalk, C++, 

Objective - C, Eiffel , or Simula . 
(7) pure object oriented program codes 
(8) implementation schedule 

1.4 METHODOLOGY 

In order to carry out the ana lysis and design of the 
prototype fund accounting information system. the follow ing 
methodo logi es and tools were employed. 

1.4.1 DATA COLLECTION 

All popu 1 a r fact fi ndi ng methods for data coll ect ion 
were used ln this study . Structured inte rviews , 
quest ionnaires, record review, and process observations were 
conducted to investigate the fund accounting system of ARRA. 
I have intensively used structured interviews for gathering 
information from the accountants. I have interviewed all the 
four accountants working at the head office and all the two 
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accountants working at Jijiga field office All financial 
transact ions a re recorded and reports a re produced at the 
head offi ce . Three of the fi ve offi ci a 1 s of ARRA were 
interviewed to get information about ARRAs objectives and 
operations . The offici als interviewed were the deputy 
directo r and the heads of two major divisions, namely program 
formulation and monitoring and social services. The interview 
gui des, quest i onna ires , and the names of a 11 persons 
i ntervi ewed, and the data ana 1 ys is sheets a re attached to 
appendices. 

1.4.2 SYSTEMS ANALYSIS AND DESIGN 

The systems analysis and design methodologies available 
for specifying requirements and for analyzing and designing 
information systems could be categorized into two groups: 
structured methodologi es and object -ori ented methodologies. 

1.4.2.1 Structured Systems Development Methodologies : 
Structured methodologies are composed of complementary 

methods, tools . and techniques applicab le to both the 
ana lysis and design phases of informat ion systems 
deve 1 opment. Hence, severa 1 st ructured systems development 
methodologies are composed of a cohes ive set of structured 
analysis and structured design methods. All structured 
analys is and design methodologies follow a top-down 
decomposition approach during the analysis and design phases 
of the systems study. 

The partitioning strategy improves comprehensibility of 
complex systems and simplifies the system modelli ng process. 
Structured methodologies give much attention to user 
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participation and employ graphical tools. The graphical tools 
used, especially during the analysis phase . such as data fl ow 
diagrams and HIPO (Hierarchy plus Input-Process -Output ) 
cha rts are beli eved t o be mo re understandab le by the users' 
than the system fl owcha rts used du ri ng the nonstructured 
systems development era. Data flow di agrams and a variety of 
struct ure charts are used to analyze the movement of data and 
identify tne system processes that manipulate the data. The 
data f low di agrams , structure charts, and HIPO charts 
represent abstract models of the problem domain under study. 
Refi ned vers ions of these di agrams produced ina long 
iterat i ve drawi ng process a re presented to the user as major 
requi rements speci fication documents. These methodologi es 
also use a data dictionary to document the results of data 
analysis. The design phase employs variants of data flow 
diagrams end structure charts that depict programming logic 
and modulcr structure of the system. 

Some of the well known structured methodolog ies are the 
following. 
(a) Struc:~red Systems Ana lys is and Design Method (SSADM) 
(b) DeMar~o's Structured Analysis and Systems Specification 
(c) Jacks2n Systems Development 
(d) Struc~u red Analys is and Design Technique (SADT) 
(e) Structured Analysis and Design. The Yourdon and 

Constantine Approach 

1.4.2. 2 Object ·Oriented Systems Development Methodologies 
Object-oriented analysis and design are fundamentally 

different from structured analysis and design. Object­
oriented analysis and des ign methodologies emerged aft er the 
i ntroduct lOn of object ori ented-programmi ng in the early 
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80's . Object-oriented programming languages provided a built­
i n syntax to describe a mod ule and the associated processing 
spec ificat ions as intrinsic ingredients . This necessitated a 
new ana lysis and design methodology compatible with object ­
oriented implementation. 

The degree by of an information system model is closer 
to representation of system features from a uSer's 
perspective diminishes in the process of transition from 
requirements description to analysis, from analysis to 
design, and from design to implementation . This statement 

-

descri bes the characteri st i cs of structured approaches to 
systems analysis and design. During analysis data flow 
diagrams are used to show both the processes and the data 
movements in one model; however, more than one model of the 
system is created during the design phase. An entity­
relati onship model is used to specify the data structure for 
the database . 

On the other hand, processing requirements and control 
features are represented by structure charts which a user is 
not ab le t o understand without expert i se in programming. The 
user is , therefore, not in a position to prevent any 
mi s representat i on of requi rements that may be introduced 
during the transformation of the analysis models to design 
models and the design models to implementation models. 

Object-oriented analysis and design methodologies 
descri be system elements as objects at both the systems 
analys is and design phases. An object is anything that models 
th ings in the real world. These things could be physical 
entit ies such as production machines or abstract entities 
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such as expenditure accounts. In object-or iented analysis and 
des i gn . a system model is bui It of di rect abstractions of 
rea l wor ld obj ects that have properties and behaviors. The 
objects are named usi ng the probl em domain language. For 
example. for the financial system under study. the objects 
are called by the names of the various accounts and reports. 
During programme coding. the software is divided into modules 
that represent those same objects used during analysis and 
design. 

The fundamental achievement of the object -oriented 
approach is that it reduces the semantic gap between the 
models we use in computer programming languages and database 
management systems and the conceptual models of real world 
objects (Martin 1993). Object -oriented approach is chosen for 
this study. because it creates models of the application area 
in a way that is closer to reality than conventional 
structured analysis. 

System models are bui l t of objects during the analysis 
phase. These same models are used during design and 
imp lementation with addit ional refinements. In conventional 
structured design and programming approach. a paradigm shift 
occurs as we go from analysis to design and from design to 
implementation. 

Object-oriented design results in the creation of 
software modules that incorporate both information that 
describe the object and processing applicable to the object. 
According to Pressman (1987). the unique nature of object ­
oriented design lies in its ability to build upon three 
important software design concepts: abstraction. information 
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hiding, and modularity. All structured design methodologies 
stri ve for softwa re that exh i bits these fundament a 1 
principles, but only object -oriented design provides a 
mechanism that enables the designer to achieve all three 
without complexity and compromise. 

Several information system domain experts have evolved 
relatively different object -ori ented analysis and design 
methodologies since the mid 1980·s. The foll owing authors are 
among well known experts that proposed their own 
methodologies. 

(a) Peter eoad and Edward Yourdon 
(b) James Martin 
(c) Ivar Jackobson 
(d) Mark Lorenze 
( e ) Grady Booch 

I have adopted an object-oriented analysis and design 
methodology suggested by James Martin because of the clarity 
of its modelling techniques and simplicity of diagramming 
methods. 

1.4.2.2.1 Ob,iect-Oriented Analysis 
Object -oriented analysis is composed of two major 

activities. obj ect structure analysis and object behavior 
analysis. In an object-oriented software system objects are 
considered as actors that perform system functions, because 
each obj ect incorporates a specification of operations or 
methods applicable to its own data structure. In order to 
study how system functions are carried out, investigation are 
made about the nature and type of relationships that link the 
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objects Object-oriented mode ll ing is emp loyed to describe 
static functi onal re lationships and dynamic relationships 
between o)Jects of di fferent types. 

The behavi or of an object refers to the range of 
operations an object performs in response to messages sent to 
it . Th is means the functionality of a system is ana lyzed in 
terms of I'lhat operations are performed by obj ects and what 
results are attai ned . The system results are normally 
descri bed as obj ect state changes - changes in va 1 ues of 
object attributes. The events that mark object state changes 
are normally recorded by the object The results of object­
oriented analYSis provide the baSis for designing the data 
structures and methods of objects. 

1.4.2.2.2 Object-Oriented DeSign 
Object -oriented programming languages have relieved the 

designer fro~ worrying much about coupling and cohesion of 
system modules . Object-oriented languages provide a software 
structure ca l led class in which a prog rammer packs a data 
structure and operations. Therefore, an object-oriented 
system designer establishes a mechanism for the following: 
the representation of class data structure, the specification 
of class met hods, and the invocation of methods. In summary, 
object-oriented design involves class structure design, 
methods design, and messages design. 

1,4 ,3 REQUIREMENTS SPECIFICATION METHODS 

A complete specification of software requirements is 
essentia l to the success of a software development effort. A 
software requirement s specification is produced as a result 
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of the analysis task. Requirements are specified on the basis 
of the analysis of data collected from the accountants and 
higher officials of ARRA , and from the results of financial 
record reviews and process observations. A requirements 
specification furnishes narrative and graphical explanations 
about i nformat ion flow, i nformat i on content, i nformat ion 
process i ng, and i nformat i on structure of the proposed system. 
Therefore, chapter two of this study includes a narrative 
description of the input, processing , and output 
requirements of the current and proposed general ledger and 
financial reporting subsystem of ARRA's fund accounting 
system. A data di ct i ona ry is a 1 so used to descri be the 
content of the information that flows between processes of 
the system being studied . 

It is necessary to have complete knowledge about all 
aspects of a system under study prior to preparation of its 
requirements specification. Graphical tools are, therefore, 
indispensable for depicting important relationships among 
system components and for enhancing the analyst's 
understanding. In t ~ is respect , data fl ow diagrams and HiPO 
diagrams are usefu l supplementary graphical tools that can be 
used in the analysis phase for expediting the creation of an 
object-oriented requirements model of the system. Hence, data 
flow diagrams and HIPO diagrams are included in chapter two 
of this work as preliminary analysis tools. Data stores could 
indicate the appropriate objects and their respective data 
structures or attributes. Data flows and process descriptions 
provide a good platform for identifying methods and events . 

Several writers of object -oriented software engineering 
recommended that a requirements model could be created by an 

21 



iterative process involving extraction of nouns , adject ives, 
and verbs from the English language descriptions of the 
system It is presumed that nouns, adjectives , and verbs 
re;:;resent objects, thei r attri butes. and operati ons 
respectlvely. This approach seems highly subjective, because 
terms and statements could carry more than one meaning. 

1.4.4 Testing 
The prototype fund accounting software was tested using the 
following elements of software testing: 

a. Module testing 
b. Bottom up integration testing 
c. Program inspection by peers 
d. Improvised test cases for module testing and 

integration testing, 
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CHAPTER TWO 

ANALYSIS AND DOCUM ENTAT ION OF 
SYSTEM REQUIREMENTS 

2.0 INTRODUCTION 
The purpose of requirements analysis is to determine the 

nature of the user's problem. The problem statements 
discussed ln chapter one ~re formulated after long 
interviews, questioners , and record examinations have been 
used for discovering the users' problems. 

The information obtained in course of the interviews, 
discussions, and observations cou ld not be presented in 
conventional (tabular ) form because of the small size of the 
population. However , the data gathered have been analysed and 
consolidated to reveal the state-of-the-art of the exisitng 
fund account ing system ct ARRA. 

Requirements are specific descripti ons of functions or 
characteristics that address the more general purpose of the 
system. In other words, a requirement addresses the purpose 
of the system without regard for how the system is 
implemented. Hence, imp lementation specific descriptions are 
not considered to be requirements. 

Based on analysis of the problems faced by the internal 
and external users of the fund accounting system, a draft 
requirements definition or specification document was 
prepared and presented to the chief accountant. The 
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specifications were t hen reviewed jOintly with the chief 
accountant and the other members of the budget and financial 
control department of ARRA. Amendments had been made before 
t he final specification of requirements were prepared. 

Requi rements desc ri be systems behavi or. Requi rements are 
of two types funct i ona 1 requi rements, and nonfunct i ona 1 
requirements. Functional requirements focus on input. 
process , and output aspects of the system. Thi s chapter 
describes functional requirement specifications for the 
general ledger and financial reporting subsystem of ARRA 's 
f l_lnd accounting system These requirements are implementation 
independent. The nonfunctional requirements describe a 
restri ct i on on the system that 1 i mits ways and means of 
solving the problem and implementing the system. Hardware 
specifica tion 1S an example of the non functional 
requirements. The user interface design presented in chapter 
four is a major example of the nonfunctional requirements. 

2.1 DESCRIPTION OF THE 
EX I STI NG SYSTEM 

Analysis of the existing manual system was made as a 
prerequisite for designing a computerized financial data 
processing system for ARRA ' s budget and finance control 
department, Computerized accounting systems are mirror 
reflections of their manual counterparts because similar 
logical processing steps are employed in both manual and 
computerized accounting systems. 

The context diagram that portrays data sources , sinks. 
and boundari es of the exi st i ng budget and fi nance control 
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system of ARRA is depicted in diagram 2.11 on page 26. The 
funct i ona 1 breakdowns of the exi st i ng budget and fi nance 
control system are depicted in the overview diagrcm 2.12 on 
page 27. A bri ef descri pt i on of input . process i ng. and 
output requi rements of the exi st i ng system is provi ded be low 

Major Classes of Inputs: 
• Budget allocation data from UNHCR 
• Budget disbursement transaction data 
• Data about budget fund releases by UNHCR 
• Data about internal movement of funds from head office to 

field finance offices 
. Employee payroll and provident fund transaction details 

Processing: 
• verifying the accuracy and authenticity of all types of 

source documents and vouchers 
• analyzing transactions of all types and specifying the 

various debit and credit components that make up each 
transaction 

• recording the transactions in the appropriate journals 
and ledger accounts 

Output : 
• reconciliation of bank statement 
• a quarterly subproject monitoring financia l report for 

each project site and subproject. 
• a monthly income tax deduction and payment report 
• a monthly provident fund deposit report 
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DIAGRAM 2. 11 CONTEXT D I AGRAM OF THE FUND ACCOUNTING FINANCIAL SYSTEM 
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DIAGRAM 2.12 OVER VIEW OF THE EXISTING BUDGET AND FINANCE CONTROL SYSTEM 
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As the record keeping and reporti ng requ i rements are 
mai nly di rected towards the ful fi l lment of the demands 
imposed by t he fi nanci ers of the refugee proJects, the 
exi st i ng fund account i ng system has been tuned to di scha rgi ng 
on 1 y theses requi rements . The summa ry be low shows these 
requirements. 

Record keeping requirements: 
Subproject No of refugee 
Eastern Subproject 
Western Subproject 
Returnee Program 
Total 

10 
4 
1 

14 

Financial reporting requirement: 

camps No of ledgers 
10 
4 

_1 

~ 

Subproject No of quarterly financial reports per year 

Eastern 44 
Western 20 
Returnee --.1 
Total .--61L 

The process described as verification and authori zation 
of budget disbursements involves manual administrative and 
contro 1 procedures for approvl ng di sbursement requests and 
verifyi ng supporting documents. The other two maj or processes 
requi re record keepi ng and report gene rat i on The chi ef 
accountants and the other members of the budget and finance 
contro 1 depa rtment have desc ri bed the genera 1 1 edger and 
financial reporting subsystem as a priority area to be 
studied for automation purposes. The scope of this thesis, 
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therefore. is limited to automation of only t he genera, 
ledger and financia l reports subsystem. Therefore. the 
requ i rement s of t he new general ledger and f inancial reports 
subsystem are presented in detai l . 

2.2 SPECIFICATION OF FUNCTIONAL REQUIREMENTS 
OF THE NEW GENERAL LEDGER AND 

FINANCIAL REPORTING SUBSYSTEM 

The requirements of the new general ledger and financial 
reporting subsystem are produced after all types of 

-

docl)ments handl ed by the budget and fi nance control 
depa rtment has been scrut i ni zed and the operat i ona 1 personnel 
has been interview. The data analysis sheets are presented in 
Appendix V. 

Input requi rements: 
The sources of input data for the general ledger 
subsystem ori gi nate from both i nterna 1 and externa 1 
sou rces . Ordinarily. transacti on sou rce documents are 
prepared by purveyors of goods and servi ces. Therefore. 
basic fi na ncial raw da t a are drawn fr om source documents 
recei ved from external parties. Additional transaction 
authorization documents are always internally generated 
for all transaction. 

External source documents: 
• ut il ity bi 11 s 
• payment receipts 
• purchase i nvoices 
• var ious contractual documents and related payment 

requests for services rendered 
• debit and credit advices received from banks. 
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Internal source documents: 
• authorized payment request 
• rece ipt voucher 
• cash disbursement voucher 
• bank disbursement voucher 
• cash transfer documents 
• budget agreement 
• balance sheet chart of accounts 
• temporary payment slip 
• travel advance clearance 
• warehouse and purchases requisition 
• goods receiving note 
• journal voucher 
• payroll register 
• daily laborers wage payment list 

• checks 
• refugee payment list 

The irJut data elements contained in the above source 
documents are defined in the data dictionary presented in the 
data analys is sheets in Appendix V. 

Processing requirement : 
Processing requirements consist of rules and procedures 
applied to the inputs. 

• interactive data entry and query facilities are needed 
• transactions must be classified into well recognized 

categories as described in the next section 
• transactions are processed only when valid internal 

source documents are available 
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Transaction category Principal source documents 
cash receipts cash receipt voucher 
budget disbu rsements cash payment voucher and 

bank di sbursement voucher 
liability incu rrence 
mater ials procurement 
fund transfer 

Journal voucher 
goods receiving note 
fund tra ns fer letter 

purchases advance purchases requisition 
• each transaction is analyzed and decomposed into its 

debit and cred it elements 
-

• the debit and credit elements are assigned proper and 
descr iptive account tit les and numerical code numbers 

• account tittle and number designations are always based 
on the balance sheet chart of accounts and the budget 
agreement descriptions 

• each balance sheet account will have a five digit 
numerical code number 

• each budget expenditure account will have a nine 
character alphanumer ic code number 

• for any transaction the total dollar amount of the 
debited accounts must equa l the total dollar amount of 
the credited accounts 

• a ledger account has a normal balance designated as a 
deb i t balance or a credit balance 

• each account has a separate record that is used to store 
its up -to -date balance resu l ting from past transactions 
and events 

• normal balances of accounts serve as a frame of 
reference for analytical decompos ition of a transaction 
into its debit and credit ingredients 

31 



• 
• 

no account is allowed 
a chronologically 
transactions should 
transactions 

to have an abnormal balance 
arranged 
be kept 

summary 
for each 

record 
class 

of 
of 

• classified transaction summaries should be further 
sorted by account types and posted, as needed, to the 
genera 1 1 edger accounts to determi ne current account 
balances 

• a debit transaction amount of an account is an addition 
to the account balance if the account has a normal debit 
balance 

• a credit transact i on amount of an account is an addit ion 
to the account ba 1 ance if the account has a normal 
credit balance 

• the total of the balances of accounts with normal debit 
balances should always be equal to the total of the 
balances of accounts with normal credit balances 

• a screen display or a hard coDy of all transaction files 
(journals) and master file (general ledger) must be 
available for inspection at any time 

• the system must contain detailed information at an 
expenditure account level about budget allocations and 

fund transfers to project sites 
• the budget ba 1 ance of an expendi ture account must be 

computed as a difference between the account balance and 
the annual budget of the account and be reported in a 
site or subproject financial report 

• a budget disbursement transaction is always associated 
with a particular project site and subproject. 
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• the budget expenditure accounts in the genera 1 1 edger 
are sorted and summarized by budget sector order and the 
balance sheet accounts are arranged in numerical order 
for preparing a trial balance 

• a subproject budget monitoring report (quarter ly 
financial report) must be prepared by sorting 
expenditures by project site order, sectoral order , and 
account number order respectively, 

• no new budget expenditure account can be used except 
those described in the budget agreement, but new asset 
or 1 i abi 1 i ty accounts can be added to the cha rt of 
accounts when new asset and lability entit ies emerge in 
the normal course of conducting financial activities 

• payment and receipt transactions should be easily 
accessible to prepare a cash flow statement 

Output requirements: 
The output requirements include four tvpes of new 
financial reports and the existing quarterly financial 
reports. The four new financia i reports are needed to 
fulfil internal report requirements necessary for close 
contro 1 of fund usage and accuracy of the genera 1 1 edger 
and financia l reporting subsystem. 

• a subproject financial performance report is prepared 
every quarter in 10 copies for distribution within and 
outside ARRA 

• similarly , according to the requirements , project site 
financial performance report is prepared every quarter 
in 10 copies 
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• a balance sheet must be prepared at the end of each 
month and five copies of such balance sheet need to be 
generated for exclusive use by the accountants 

• a trial balance of the general ledger is produced once 
every week and at least two hard copies should be 
produced 

• two copies of a monthly statement of cash flows are 
needed for use by the chi ef accountant and person 
assigned for preparing a statement of bank 
reconciliation 

• a statement that compares actual budget disbursements 
with fu nds dispatched to projects sites i s also 
prepared on monthly basis for each project site in at 
least two copies 

• the report formats for the new and existing reports are 
depi cted in the user interface des i gn section of chapter 
four. 

2.3 CATA FLOW ANALYSIS OF THE PROPOSED GENERAL LEDGER 
AND FINANCIAL REPORTING SUBSYSTEM 

The gene ral ledger and financial reporting subsystem is 
the most impo rtant subsystem , because it incorporates all 
transaction analysis and report generation operations except 
payroll processing. Therefore , the budget and finance control 
department has recommended t he aforementioned susbsystem as 
a priority area for this short study. Data flow analysis of 
the general ledger and financial reporting susbsystem is 
conducted to document the relationship between system 
processes and data. The logical descriptions of the system 
depi cted by data flow di agrams and H I PO (Hi era rchy Input 
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Process Output) charts furnis h complete view of processing 
requirements of the proposed automated system The context 
diagram of the budget and finance control department depicted 
in diagram 2.11 describes the data sources and sinks of the 
fund account i ng system I n order to descri be the major 
functions and relationships, an overview data flow diagram is 
shown in diagram 2.12. In this diagram, the boundar ies of the 
general ledger and financiai reporting subsystem and its 
relationship with other subsystems are shown. 

Leve 1 1 data fl ow di aqram for the genera 1 1 edger 
subsystem: 
The major functions of the proposed automated general 

ledger and financial reporti ng subsystem are depicted in 
diagram 2.31 on page 36: 
1,10 Journalizing financia l transactions 
1.20 Posting financia l transactions 
1.30 Preparing financial reports 

Level 2 data flow diagrc~ for process 1.30: 
The largest of the fou r major processes of this subsystem, 
process 1.3, is decomposed f ~"rther into six lowest level 
processes as shown in diagram 2.32 on page 37: 
1.31 Prepa ring end of month balance sheet 
1. 32 Prepari ng a cash transfer and budget expenditure report 
1.33 Preparing a site budget performance report 
1.34 Preparing a subproject budget performance report 
1.35 Preparing a cash f low statement 
1.36 Preparing a weekly tria l balance 
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DIAGRAM 2.32, LEVEL 2 DFD FOR P RE PAR ING FINANCIAL REPORTS 
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2.4 THE DATA DICTIONARY 

The data dictioG3ry is a list of all the data elements 
included in a set of data flow diagrams describing a system. 
The major elements in a system are data flow, data stores . 
and procedures. A data analysis of the whole budget an 
finance control system was carried out in order to accurately 
identify the data requi rements of the subsystem selected for 
this study (See Appendix V). The data and process ana lysis 
of the proposed genera 1 _ 1 edger and fi nanci a 1 reporting 
subsystem resulted in the identification of, the data 
elements to be captured , stored , processed , and reported as 
attributes of documents and reports. A complete description 
of data elements that wi 11 be used i n the new automated 
general ledger and f i1ancial reporting subsystem of the fund 
accounting information system is provided below: 

(1) Subproject Symbc l : Char 19 

mask NN ! XX ! E-~ ! XX!NNN(X) 

Where the first 'NN' are calendar year digits and the 
last 'NNN' are d'gits assigned for the project as a code 
number; 
the two 'XX' symbols are alphabetical subproject 
identification codes . 

(2) Subproject Zone: Char 8 
Description of £eographic location of a subproject. It 
assumes only three values: East , West, and Returnee. 

(3) Subproject Description: Char 75 
Subproject Title 
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(4) Quarterly Reporting Period: Ch ar 23 
mask dd /mm/yyyy - dd/mm/yyyy 
The span of time between the first and last date of the 
quarterly reporting period 

(5) Effective Commencement Date: Char 10 
mask dd/mm/yyyy 
The first date from which a subproject budget agreement 
begi ns binding upon the parties 

(6) Planned Termination Date: Char 10 
mask dd/mm/yyyy 

-

The last date of a budget fiscal period on which the 
budget agreement expires 

(7) Liquidation Date: Char 10 
mask dd/mm/yyyy 
A date on which the responsibility for payment of 
subproject liabilities expires 

(8) Annual Subproject Budget: Num 8 
Budget assigned by UNHCR for a particula r subproject. It 
is eoual to the sum of budgeted subitem expenditures for 
all project sites in a zone. 

(9) Subproject Duration: Char 19 
mask dd/mm/yyyy - dd /mm/yyyy 
Time between the effective commencement date and the 
planned termination date of a subproject. 

(10) Subproject Cumulative Disbursement To Date: Num 8 
Computed as a sum of the zonal project sites ' cumulative 
disbursements to date 

(11) Subproject Budget Balance: Num 8 
Computed as a difference between the annual subproject 
budget and subproject cumulative disbursement to date 
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(12 ) Project Site Description: Char 20 
Subproject location name 

(13 ) Annual Project Site Budget: Num 8 
Budget assigned by UNHCR for a particular project site: 
it is the sum of expenditure budgeted at account level 
for a particular project site 

(14) Project Site Cumulative Disbursement To Date : Num 8 
Computed as a sum of the budget t expenditure account 
balances for a particular project site 

(15) Project Site Budget Balance : Num 8 
The difference between project site cumulative 
disbursement to date and project suite annual budget 

(16) Budget Sector Code : Char 1 
A sectoral classification code that takes all letters 
from 'A' to 'P' ; and 'X' 

(17) Budget Sector Title: Char 40 
It is the a short description given to a budget sector 
classification or sectoral category 

(18 ) Sectora l Budget Cumulative Disbursement to date: Num 7 
Computed as a sum of the up to date balances of budget 
disbursement accounts that belong to a particular sector 
in a project site ledger 

(19) Annual Sectoral Budget: Num 7 
Project site annual budget is a consolidated figure that 
represents the sum of annua 1 budget of di sbursement 
accounts of a particular budget sector 

(20) Sectoral Budget Balance: Num 7 
The difference between sectoral cumulative disbursement 
to date and sectoral annual budget of particular 
project site. 

40 



(21 ) Budget Expenditure Account Code: Char 12 
mask X:NN:X:NNNNN 
Where the first ' X' indicates the budqet sector code' . ' 

'N N' represents the sectoral budget breakdcwn numerical 
code: the second 'X' designates an alphabetical budget 
expenditure item category code: and 'NNNNN' is a 
numerical code for a particular budget expenditure item 
(also call ed subitem), 

(22) Budget Expenditure Account Description : Char 50 
Budget Category Subitem Description , 

(23) Annual Budget of a Budget Expenditure Account: Num 7 
Budget assigned to each budget item within a particular 
budget sector and fo r a pa rticular project site 

(24) Monthly Fund Transfer Per Expenditure Account : Num 7 
Budget fund transferred to a project site on monthly 
basis with detailed budget item breakdowns, 

(25) Budget Exp , Acct , Cumulative Disbursement To date :Num 8 
Computed as a sum of ail the amounts of individual 
budgeta ry disbursement transactions affecting a 
particular budget expenditure account of a project site 

(26) Budget Exp, Account Di sbursement Tote 1 for the Fi rst 
Month of the Quarter: Num 7 
Computed as a sum of all the amounts of individual 
disbursement transactions affecting a particula r budget 
expenditure account for first month of quarterly 
reporting period 

(27) Budget Expenditure Account Disbursement Total for the 
Second Month of the Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement transactions affecting a particular budget 
expenditure account for second month of quarterly 
reporting peri od 
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(28) Budget Expend itu re Account Disbursement Total for the 
Third Month of the Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement transactions affecting a part icular budget 
expenditure account for third month of qua rter ly 
repo rting period 

(29) Cash Transfer and Actual Disbursements Monthly Va riance 
of a Budget Expenditure Account: Num 5 
Computed as a difference between fund transfer and t otal 
actual disbursements of a budget expenditure account for 
the current month 

(30) Budget Expenditure Account Budget balance : Num 7 
Computed as the difference between cumulative 
di sbursement to date and annua 1 budget amount of a 
budget expenditure account of a proj ect site 

(31 ) Balance Sheet Account Number: Num 5 
mask NNNNN 
where the fi rst ' N' is bal ance sheet account type 
class ifi cat i on code number: the second 'N ' is code 
number of a balance sheet account type subdivision: the 
1 ast 'NNNN ' is the account number ass i gned to 
part icular account within a given subdiv is ion 

(32) Ba l ance Sheet Account Description: Char 30 
Account title of a balance sheet account 

(33) Transaction Date: Char 10 
mask dd /mm/yyyy 
A date of occurrence of a particul ar transact ion 

(34 ) Transaction Reference Code : Char 3 
An abbrev iated code t hat designates the offi cial 
principal source document of a transaction . 
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SQecific 
CK 
RT 
LT 
WPR 
GRN 
JV 
BDV 
CPV 

Values Meaning 
Check 
Receipt 
Letter 
Warehouse and Purchase Requisition 
Goods Receiving Note 
Journal Voucher 
Bank Disbursement Voucher 
Cash Disbursement Voucher 

(35) Transaction Reference Code Number: Num 8 
A sequential identification number assigned to official 
principal source documents of transactions 

(36) Transaction Amount : Num 7 
The monetary value of a particular transaction that 
affects t wo or more accounts 

(37) Transaction Description : Char 15 
A short descri pt i on of the type of fi nanci a 1 transaction 
that has occurred 

(38) Amount Debited or credited to An account: Num 7 
The amount that must be recorded as a debi t to a 
particular account as a result of the occurrence of a 
particular financial transaction 

(39) Total Debit Amount of a Transaction: Num 7 
Computed as the sum of the individual debits related to 
two or more accounts as a result of a pa rticular 
transaction 

(40) Total Credit Amount of a Transaction: Num 7 
Computed as the sum of the individual credits related to 
two or more accounts as a result of a particular 
transaction 
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(41 ) Acco~nt Balance: Num 7 
Computed as the diffe rence between the tota l of the 
debit transaction amou~ts and the total of tne credit 
transaction amounts posted to an account 

(42) Budget Sector Breakdown: Num 3 
mask X.NN 
Where 'X' i ndi cates the alphabet i ca 1 budget sector code; 
'NN' i ndi cates budget sector category breakdown code 
dig its 

(43) Budget Sector Breakdown Description: Char 50 
A description of activities related to sectoral 
breakdown 

(44) Budget Item Category Code: Char 1 
It is alphabetical code for a budget item category. Its 
value takes any letter from 'a' to ' 0 ' including z'. 

(45 ) Budget Item Category Description: Char 40 
A short descriptive ~itle given to a budget item 
category 

(46 ) Budget Subitem Code : N~~ 5 
A numeri ca 1 code gi VE 'l for a budget item category 
breakdown 

(47) Budget Subitem Description: Char 
Budget expenditure accou nt descripti on 

(48 ) Subproject Budget Disbursement Tota l for the first month 
of the Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement transact ions of project sites i n a 
part i cul ar subproject for fi rst month of quarterly 
report i ng peri od 
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(49 ) Subproject Budget Disbursement Total for the second 
month of the Quarter : Num 7 
Computed as a sum of all the amounts of individual 
disbursement transactions of project sites ln a 
pa rt i cu 1 a r subproject for second month of qua rter 1 y 
reporting peri od 

(50 ) Subproject Budget Disbursement Total for the t hird 
month of the Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement t ransacti ons of a project sites in a 
particular subproject fo r third month of quarterly 
reporting period 

(51) Project Site Budget Disbursement Total for the first 
mont h of the Quarter: Num 7 
Computed as a sum of all the amounts of individual 
disbursement transactions of a project site for first 
month of quarterly reporting period 

(52) Project Site Budget Disbursement Total for the second 
mont h of the Quarte r : Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbu rsement transact ions of a project site for second 
month of quarterly report i ng period 

(53) Project Si te Budget Disbursement Total for the third 
month of the Quarter: Num 7 
Computed as a sum of all the amounts of individual 
disbursement transacti ons of a project site for t hird 
month of quarterly reporting period 
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(54 ) Sect oral Budget Disbursement Tota l for the first month 
of t he Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement transactions affecting budget disbursement 
accounts wit hi n a particular sector in a project site 
ledger for first month of quarterly reporting period 

(55 ) Sectoral Budget Disbursement Tota l for the second 
month of the Quarter: Num 7 
Computed as a sum of a 11 the amounts of i ndi vi dua 1 
disbursement transactions affecting budget disbursement 
accounts within a pa rti cular sector in a project site 
ledger for second month of quarterly reporting period 

(56) Sectoral Budget Disbursement Total for the third 
month of the Quarter : Num 7 
Computed as a sum of all the amounts of individual 
disbursement transactions affecting budget disbursement 
accounts within a particular sector in a project site 
ledger for third month of quarterly reporting peri od 

(57) User Name: Char 15 
(58 ) User Password: Char 8 

2.5 Process Logic : 
Hierarchy charts and HIPO 

Although DFDs depict all the data flows and processes in 
a system . they do not expl ain exact ly what detail procedures 
are carri ed out in each process in getting an output. This is 
accomplished by using another structured design t ool called 
Hierarchy input output (HIPO) diagrams . A HIPO diagram shows 
how an input to a system is transformed to an output . The 
documentation of the process specification for the general 
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ledger subsystem of the fund accounting system is composed of 
a visual table of contents and deta il ed HIPQ diagrams . 

Visual t ab le of contents (hi erarchy charts ): The VTQC that 
shows the structure of HIPQ diagram package used in 
documenting the functions of the genera l ledger and financial 
reporting subsystem is presented in diagram 2.51 on page 40. 

Detailed HIPQ diagrams (IPQ diagrams): These diagrams show 
actual inputs. outputs . and processes with detailed layout of 
data and processing logic . Eight detailed diagrams prepared 
for the VTOC of the general ledger and financial reporting 
subsystem are presented in the following pages. 
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SYST EM , ARRA FUND ACCOUNTING INFORMATION SYST EM 

SUBSYS TEM , GENERAL LEDGER AND FINANCIAL REPORTING SUBSYSTEM 

DIAGRAM 2.54, IPO CHART 1.31 
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SYSTEM, ARRA FUND ACCOUNTING INFORMATION SYSTEM 

SUBSYST EM , GENERAL LEDGER AND FINANC IA L REPORTING SUBSYSTEM 

DIAGRAM 2 .56, IPO CHAR T 1.33 
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SYSTEM , ARRA FUND ACCOUN TING INFORMATION SYSTEM 
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DIAGRAM 2.57 , IPO CHAR T 1.34 
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DIAGRAM 2.58, IPO CHA RT 1.35 
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CHAPTER THREE 
OBJECT-ORIENTED ANALYSIS OF 
THE FUND ACCOUNTING SYSTEM 

3. 0 INTRODUCTION 
Object -oriented information systems began to appear in 

the late 80s. However. they became widely available and 
gained popularity as recently as the early 90s. Object­
oriented software engineering is a relatively new software 
technology . therefore its development methodologies are not 
yet refined and standardized. A novice developer faces a 
prob 1 em in i dent i fyi ng and choos i ng a methodology and the 
associ ated techni ques for deve 1 opi ng object ori ented 
applications. I have adopted. with some modification. 
analysis and design methodologies and diagramming techniques 
recommended by James Martin (1993) . 

Martin elucidates the principles of object-oriented 
analysis and design by dividing the development process into 
'two equal halves' . The first half of the process involves 
analyzing the structure and behavior of obj ects. The second 
half of the process involves designing class structures and 
methods . The analysis phase is described in chapter three and 
the design phase is demonstrated in chapter four. 

The object-oriented approach to software engineering is 
founded on the following key concepts: object. class. 
instance . message. method . i nheri tance. encapsu 1 at ion. 
polymorphism. dynamic binding . and static binding. The 
descriptions of these concepts are elaborated in the relevant 
sections of this thesis. 
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'two equal halves'. The first half of the process involves 
ana lyzing the structure and behavior of objects . The second 
half of the process involves designing cl ass structures and 
methods . The analysis phase is described in chapter three and 
the design phase is demonstrated in chapter four. 

The object -oriented approach to software engineering is 
founded on the following key concepts : object , class , 
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polymorphism, dynamic binding, and stat ic binding. The 
descri pt ions of these concepts are elaborated in the relevant 
sections of this thesis. 
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The specification of systems requirements must precede 
any object oriented analysis and design activity . The 
c~nventional data flow diagrams and process specifications 
based on HIPO charts are stil l indispensable to captu re 
functional requirements of a system Without these 
traditional tools, a developer cannot have a clear and 
comprehensive view of t he application domain. In addition , 
the relational database design is compulsory for an ob jected 
oriented application that will be implemented by a semi­
object-oriented or pure relational data base management 
system . Consequently, the work presented in chapter two is 
believed to have laid a foundation for proceeding with the 
object oriented analysis and design of the fund accounting 
application . 

3.1 OBJECT STRUCTURE ANALYSIS 

Objects are real or abstract things and processes about 
~~ ich an information system is concerned in tracking down or 
~2nerating information . This definiti on, however , equates the 
CJncept of obj ects with that of entities . From an object ­
c ~iented perspective , the concept of an object also embodies 
not only data types or attributes but also those operati ons 
that manipulate t he stored data. Consequently , an object is 
a self-sustaining software module, a collection of data types 
and all nec essary functions or procedures that work on the 
object ' s data structure. Software functions and procedures 
are designed and coded to ma nipul ate a specific object ' s 
data exc lusively . In an object oriented language, such 
exclus ive sub routines or functions are call ed methods. 

54 



Because an object holds and processes its own data. 
other software modules of the system will not have direct 
access to its i nterna 1 structure. The concept of 
encapsulation is used to describe the way software elements 
are structured as objects in an object oriented system. Such 
structuring of object-oriented software modules greatly 
reduces module coup 1 i ng and enhances module cohes i veness. 
Program testing and maintenance are believed to be simplified 
as a result of encapsulation. 

I n the ana 1 ys is stage of an object -ori ented systems 
development project , object-oriented models of the 
application are created. These models portray a natural way 
of classifying and grouping objects within the application 
environment. Object structure analysis is done to identify 
and classify the objects of the application domain. Problem 
domain objects could be well recognized and differentiated 
from one another based on reVlew of requirements 
specifications . Problem domain objects are objects that have 
a direct counterpart in real world prob lem domain under 
consideration . 

The prob 1 em doma in objects of the proposed genera 1 
ledger fund accounting system are : subproject, project site, 
ledger account, cash transfer subsidiary ledger account, 
budget sector, budget sector category , budget item, budget 
subi tem , subproject budget, proj ect site budget , sectora 1 
budget , expenditure account budget, financial transaction , 
balance sheet, trial balance, cash flow statement, cash 
transfer versus budget expenditure report , quarterly project 
site financial report, and quarterly subproject financial 
report . 
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3.1.1 CATEGORIZING OBJECTS 

Object structure analysis entails investigating the 
similarities and differences among objects in terms of their 
data structures and methods. i . e.. process i ng activities 
applied to these data structures. Such analysis enables the 
categorization of problem domain objects into various 
classes. The object structure analysis results in the 
creation of classes for similar objects that have common 
operations and data structures. A class represents a template 
for several objects and descri bes how these objects are 
structured internally (Ivar Jacobson 1992) A class is 
essent i ally an abst ract representat i on of an object type. 
Each category or group of objects , such as a ledger account . 
is designated as a class, and may also be referred to as an 
object type. Each specific object such as a particular asset 
account is then an instance of the account object type or 
class. Extracting the common data and data handling processes 
of similar objects and designing and building a reusabl e 
modular software is the essence of object -oriented software 
engineering. Accordingly, the ana lysis of object structure 
begins with t he identification of broad re lationships among 
similar objects and proceeds to determine associations among 
classes of different objects . 

In the fund accounting system, for instance , all 
transaction journal entries have a data structure composed of 
account number, transaction reference, and a debit or a 
credit amount. Some transactions are different from others in 
terms of the type of data they handl e. Therefore. the 
transact ions class may be furthe r categori zed into two or 
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more specialized subclasses depending on the type of data 
handled . The categorization process creates a hierarchy of 
classes. But the subtypes or subc 1 asses of transact i on 
objects still have the same data structure and transaction 
ana lysis methods declared for the parent transaction class. 
The point of the discussion is that once a data structure and 
methods are designed for a particular class. they are used by 
all classes down in the class hierarchy This is called 
inheritance. 

Inheritance is simply a way of reusing methods and data . 
Inheritance eliminates the need for analyzing and designing 
a complete new method or computer program for handling minor 
variations. This saves development time and increases 
productivity. Inheritance is one of the strengths of object 
oriented software engi neering . Hence problem domain objects 
of a gi ven type inherit operat ions and data structure of that 
cl ass. The Inheritance relationships between object types and 
subtypes are depicted i n a box diagram consisting of boxes 
within boxes. The box diagram is also called generalization 
di ag ram. 

An object type is fundamentally different from an entity 
type in three ways. First. objects encaps ul ate both data and 
operations on data. Entit ies are stored without being linked 
to any particular application. Second. Objects contain data 
structures that may be very complex . because objects 
encapsulate data and ope rations on data. Entities are 
composed only of attributes. Third. objects permit 
inheritance re 1 at i onshi ps because object classes are reusable 
by newly declared subtypes. 
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The fund accounting system uses a 1 edger, a group of 
accounts , to store balances of accounts. The asset, 
liability , and fund balance accounts have similar data 
structure and functionality. The expenditure account, 
however , contains different attributes such as a different 
account number structure and additional codes for associating 
expenditures with project sites. Therefore , we have two 
subtypes of a ledger account , namely a balance sheet ledger 
account subtype and a budget expendi ture report subtype 
(Diagram 3.1.11). 

As discussed above, the data structures and methods of 
the financial transaction object type are inherited by its 
subtypes and this was shown in diagram 3.1.12. The 
genera 1 i zat i on di agram cou 1 d be referred to as an inheritance 
hierarchy or subtyping diagram . 

3,1,2 RELATIONSHIP AMONG OBJECTS 

Objects encapsulate data and methods. Each object is. 
therefore. responsible for performing some task. The 
interactions among objects in an object oriented environment 
must be modelled to portray how objects cooperate with each 
other in fulfilling the requirements of the system . Since 
object oriented techniques use the same conceptual model for 
analysis and design. the models developed in the analysis 
phase a re a 1 so used as skeleton framework for the des i gn 
phase. Therefore. these real world interactions need t o be 
modelled to furnish a logical view of the system in an object 
oriented environment. 
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DIAGRAM 3.1.11 A GENERALIZATION DIAGRAM FOR 
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DIAGRAM 3.1.12 A GENERAIZATION DIAGRAM FOR 
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Tr~ traditional data mode 'li ng techniques are recommended for 
pr2Jar i ng object oriented models . This does not, however , 
ic: :y that entities and objects represent equivalent 
ccrcepts . There are four major types of re lat ionships among 
ob~ect types: genera l re lations, instantiation , subtypes and 
inreritance, composed -of relationships . 

The subtypes, and inheritance relationship have been 
discussed in the previous section. Instantiation refers to an 
association between an actual object, such as a particular 
cash account, with its parent class \'ihich is the balance 
sheet account. Some object types of hi gher order are 
composed of different object types. Such relationships are 
known as "composed-of" relationships 

The lower order object types that pa rt i ci pate ina 
cc'--posed -of relation do not inherit properties from the 
hi ;1er level items. These object types are merely essential 
bu -lding blocks of the larger object type The lower order 
ob :ect types are not, therefore, subtypes of the higher level 
ot : ect type Composed -of di agrams a re used t o show the 
re -ationships between aggregate objects and i nd ividual object 
ty:es that make up the aggregate objects . This relationship 
i s designated by an arc placed on the line connecting boxes 
th ~ t conta in objects, Di agram 3.1.21 shows composed-of 
re -at ionship between var ious object types or 
cl ~ sses of the genera l ledger and financial reporting 
su:system of the fund accounting system. The cardina l ity 
ru-es affecting object relationships are depicted in all 
ob~ect relationship diagrams . 
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The domain object data model includes diagrams that show 
general relationships among the objects . These relationships 
are essentially message flows or cooperations required for 
exchanging data and performing operations. No object need to 
be modelled and designed if it has not any relationship with 
other objects . Object re lationship diagrams are used to show 
both static and dynamic relationships among objects. Diagrams 
3.1.22,3.1 .23,3 .1. 24, and 3.1.25 depict relationships among 
vari ous objects . The objects in boxes represent instances of 
the object types. 
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DIAGRAM 3.1.21 COMPOSED OF RELATIONSH I PS 
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DIAGRAM 3 . 1. 22 OBJECT RELATIONSHIP DIAGRAMS 
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DIAGRAM 3.1 .23 OBJECT R EALT I ONSH I P DIAGRAMS 
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D I AGRAM 3.1.24 OBJECT RELATI ONS HIP DIAGRAMS 
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DIAGRAM 3. 1. 25 OBJECT RELATIONSHIP DIAGRAM FOR THE GENERAL 

LEDGER AND FINANCIAL REPORTING SUBSYSTEM 
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3.2 OBJECT BEHAVIOR ANALYSIS 

Object behavior ana lysis entails studying events and 
operat ions that cause changes in the states of objects 
Object behavior ana lysis is similar to entity life history 
analysis. The analysis usually starts with an event in which 
the record of an object type is created . and terminates with 
an event in which the record of an object type is deleted or 
archived. The state of an object is the current value of the 
data objects held by a particular instance of an object type, 
such as the current balance of a cash account. 

The behavior of an object is the association between the 
states and the methods appropriate for those states. 
Different methods are used to update the balance of the cash 
account depending on whether the transaction to be posted is 
a collection or a payment . 

Objects are needed in a system beC3use they store 
i nformat i on and perform important ope rat ions vi ta 1 to the 
fu lfi 11 ment of the requi rements of the system Objects 
encapsul ate pri vate data structures and methods. In order to 
design approp riate methods and data structures for objects, 
it is indispensable to study what data they hold and what 
operations they perform with such data at a certain poi nt in 
time. Object behavior changes result from occurrence of 
events. Events tri gger operations that cause object state 
changes . In the financial system , an account balance changes 
when a transaction occurs. Financial transactions are . 
therefore, major event types. 
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I n an obj ect -ori ented envi ronment. events const itute 
requests sent to an object to activate its methods and cause 
changes in the state of an object . However . some opera t ions 
performed by an object may not cause changes in its states. 
In object behavior ana lysis . we t horoughly exami ne only those 
ope rat ions and events that cause changes in the state of 
obj ects. 

3.2.1 OBJECT STATES AND OBJECT STATE CHANGES 

Objects i Yl the rea 1 world may have i nfi nite states. 
However. in deal ing with problem domain objects . we assume 
that objects have discrete states. A state transition 
diagrams is used to depict the sequence of states an object 
assumes during its lifetime. The state transition diagram of 
each object type used in the genera 1 1 edger and fi nanci a 1 
report i ng subsystem is in effect an out 1 i ne of operat ions 
that must be designed and imp lemented t o attain system 
requirements . 

The st2tes are essentially operat ion results that 
represent the functiona l ity of the fund accounting system. In 
a state trcns ition diagram. horizontal lines represent states 
and vertical li nes represent transition among states. 
Ord i nari ly . permi ssible states di ffer from one object to 
another. But certain fund accounting objects may have some 
similar states. These similar states are identified to design 
a reusable class of operations for the system . One of the 
salient features of an object oriented system is the 
inheritance of class behavi or. For example . a 11 genera l 
ledger accounts are debited and credited frequently. 
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Consequently debiting an account or credi t ing an account i s 
an operation to be requested by all ledger account objects 
from the ledger account class . 

Most of the obj ects in the fund accoun~ing system have 
only two general states . namely creation and destruction. 
Some objects pass only t hrough the creation state and remain 
in this state with their original data for a long period of 
time . Hence, the need for depicting object state changes in 
a state transition diagram is valid only fo r objects with 
more t han two distinct sta tes (Diagrams 3.2.11 and 3.2.12 ). 

(1) Object types with single states: budget sector, budget 
sector category , budget item, budget sub -item 

(2) Object types exhibi ti ng t wo basic states : subproject , 
project site , subproject budget, project site budget, 
sectoral budget, expenditure account Dudget 

(3) Objects types with more than two bas ic states: ledger 
account, financial transaction, fund transfer subsidiary 
account, journal entry. balance shee:. trial balance, 
cash fl ow statement, trans fer versus c'sbursement repo rt 
for a project site. quarterly fina nci al repo rt for a 
project site , quarterly financia i report for a 
subproject 

3.2.2 EVENTS , OPERATIONS , and RULES 

In order to design an object ' s methods . the sequence of 
opera ti ons related to each object are analyzed . Operations 
are invoked by events . An event diagram shows events and the 
opera tions triggered by events. 
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DIAGRAM 3,1,11 A GENERALIZATION DIAGRAM FOR 

LEDGER ACCOUNT OBJECT TYPE 
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DIAGRAM 3.1.12 A GENERAIZATION DIAGRAM FOR 
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An event is a noteworthy change in the state of an 
object Because of this. event diagrams mus t be tightly 
1 inked to state -trans ition diagrams Ope rat ions are triggered 
only when certain conditions are fulf ili ed. These condi tions 
are expressed as trigger rules and opera~ion condition rules. 

The primary processes to be performed by the newly proposed 
general ledger and financial reporting subsystem are: 
1. journalizing financial transactions 
2. posting financial transactions 
3. preparing six types of financial reports 
4. entering annual budget allocations 
5. entering detailed fund transfer data in subsidiary fund 

transfer accounts. 

After the primary processes are identified. it is 
necessa ry to exami ne the detai 1 ed sec lJences of act i vit i es 
that make up each of these processes. The availability of 
such details is a requisite for drawirg event diagrams. As 
the motto of an object oriented approach is to maximize the 
creation of reusable classes. sim' lar activities are 
extracted from the event di agrams For example. both the 
preparation of site financial reports and 
fi nanci a 1 reports employ i dent i ca 1 steps 

subproject 
except that 

addit i ona 1 processes a re performed for generat i ng the 1 atter. 
The design of methods is carried with t he aim of eliminating 
duplication of process des ign. 

The flow of events and operations i s regulated by ru les. 
Some rules express how operations are trigge red. Some ru les 
state that operat ions can not be performed un 1 ess certa in 

73 



preconditions are fulfilled . Rules are also used to verify 
the results of operations The relationships among objects 
and classes are also controlled by certain integri ty rules. 

Rules that govern the ope ra tions of the major functions 
of t he genera l ledger and financial reporting subsystem of 
ARRA's fund accounting system are described in the following 
secti ons. A series of operation diagrams are prepared for 
doc umenting the operations and rules for the fund accounting 
objects In ope rat ion di agrams rou nd cornered boxes represent 
an operation or a method . An arrow connecting two operati ons 
indicates the event that marks the end of the preceding 
operation and the conditions and rules for triggering the 
next operation. 

Ru 1 es attached to operat i on boxes descri be operation 
precondition and ope ration post condition rules. Operation 
precondition rules are a means of testing t he appropriate 
state an object must be in before a new operation or method 
is executed. The operation oost condition rul es check whether 
an operati on has resulted in achi eving t he desired state of 
an object 

Diamond symbols represent special control conditions or 
ru les to be satisfied before the next operation is invoked . 
Some operation blocks need t o be decomposed further and be 
shown in a chil d operation diagram. However, such details are 
presented as class respons i bil ities in methods design in 
chapter fou r. 
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Process Descr iption : Journalizing financial transaction 
Diagram 3.2.21 

Rule 1 On Start Transaction 
begin accepting source document input 

Rule 2: If the transaction is a cash rece1pt transactions 
Then accept payer name . receipt number . and date 
If the t ransaction is a cash payment transaction 
Then accept payee name . check no or bank 1 etter 
no. and date 

Begin 

End 

If it is a budget disbursement 
Then accept the name of a project site 
If it is a purchase advance 
Then accept the Warehouse Purchase 
Requisition No . 

: f the transacti on lS a noncash tra nsaction 
If it 1S related to d1sbursements at site 
Then accept project site name . Bank 
Oi sbursement Voucher No. or the Cash 
Payment Voucher No . 
If it is a purchase advance clearance 
Then accept Goods Received Note No . 

Else accept the Jou rnal Voucher No . 

Rule 3: If source document received is not appropriate 
Then send an error message 

Rule 4: If source document is correct and accepted 
Then begin accepting debit elements (entries) 

75 



Ru le 5: When entering each debit element detail 1S 
completed 
Then check that account number and amount are 
entered 
If the entry i s incomplete 
Then send an error message 

Rule 6: When the last debit element is entered 
Then begin accepting credit elements 

Rule 7: If the total of debit entries is not available 
Then send an error message 

-

Rule 8: When entering each credit element detail is 
completed 
Then check that account number and amount are 
entered 

Rule 9: When the last credit element is entered 
Then begi n checking the equa 1 ity of debits and 
credits 

Ru 1 e 10 Check whether the tota 1 s of debit ent ri es and 
credit entr ies are ava 1l ab le before verify ing 
t heir equality 

Ru le 11 : If the t ota l s of debits and cred its are different 
Then send an error message 

Rule 12: If the tota ls of debits and credits are equal 
Then begin recording the transacti on elements 

Rule 13: Check that the record number of the transaction 
fi 1 e 
is increased by one after each element is written 

Rule 14 : If the last entry is written 
Then end the transaction 
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DI AGRAM 3.2 .21 JOURNA LI Z ING A FIN A NACIAL TRANSACTION 
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Process Descripti on: Posting transacti on fi les 
Diagram 3.2.22 
Rule 1: On start posting 

Begin reading a transacti on fi le 
Ru le 2: If the transaction file is cash debit or cash 

credit 
Then look for cash accounts in the balance sheet 

account group 
If the transaction file is budget disbursement debit 
Then look for a budget disbursement account in the 

-

appropriate project site disbursement ledger 
Rule 3: If an account is not found in a ledger 

Then send an error messag 
Rule 4: If an account is found 

Then begin processing balance computation 
Ru le 5: If the new balance is the same as previous one 

Then send an error message 
Rule 6: If the new balance is correct ly computed 

Then end the post ing process 

Process Description: Generating a ba lance sheet 
Diagram 3.2.23 
Ru le 1: When it is end of month or a statement is needed 

Begin reading the ledger 
Rule 2: When the last ledger is read 

Then begin computing the total of assets 
Ru le 3: If the total of assets is zero or less than zero 

then 
Then send an error message 

Ru le 4: When the total of assets is computed 
Then begin computing the total of liabilities 
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DIAGRAM 3.2.22 POSTING FINANCIAL TRANSACTIONS 
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Rule 5: If the total of liabi liti es is less than zero 
Then send an error message 

Rule 6: When t he total of liabili ties is computed 
Then begin computing the total of expenditures 

Rul e 7: If the total of expend itu res is zero or less than 
zero 
Then send an error message 

Rule 8: When the total of expenditures is computed 
Then begin computi ng the difference between 

expenditures and fu nd balance 
Rule 9: If the difference is less than or equal to ze ro 

Then send an error message 
Rule 10 : When computing the difference is completed 

Then begin verifying the balance sheet duality 
Rule 11: If the balance sheet total of assets is not equa l 

to the balance sheet total of liabilities and fund 
balance 
Then send an error message 

Rul e 12: When a bal ance sheet is ver ifi ed 
Then begin printing the balance sheet 

Process Descript ion: Generating a trial balance 
Diagram 3.2.24 
Rule 1: When it is end of week or a statement is needed 

Then begin read ing the ledger 
Rule 2: When t he last ledger account is read 

Then begin summarizi ng the expend itu res 
Rule 3 If each sectoral total is less than or equal to 

zero 
Then send an error message 
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Rul e 4 When summari zi ng . expend itu res by sectors i s 
comp leted 
Then begin tota l ing expend itures 

Rul e 5: If tota l of sectora l expend i t ures i s less than or 
equal to zero 
Then send an error message 

Ru le 6: When totaling expenditures is completed 
Then begin totaling the assets 

Rule 7: If the total of as sets is less than or equal to 
zero 
Then send an error message 

Rule 8: When totaling assets is completed 
Then begin totaling liabilities 

Rule 9: If the total of liabilities is less than zero 
Then send an error message 

Rule 10: When tota l ing l iabi l ities is completed 
Then begin checking duality of ledger balances 

Ru le 11: If the total of debit bala nces is di fferent from 
the t ota l of credit ba l ances 

Then send an error message 
Rule 12: When the tr ial ba l ance is proved 

Then begin printing the trial ba lance 

Process Descri pt ion: Generat i ng a cash trans fer and 
expenditure 
report. Diagram 3.2.25 
Rule 1: When it is end of month or report is needed 

Then begin reading project site cash transfer file 
Rule 2: If project site cash transfer file is not found 

Then send an error message 
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DIAGRAM 3 .2 .24 GENERATE A TRIAL BALANCE 

·····------··-- t --------------------------------
R U I.. E 1 

READ GE N ERAL 

LEDGER DETAIL S 

l --------
___ ~ __ •• _ _ R ULE 2 

SUMMARIZE 

EXPENDITURES BY 

BUDGET SECTOR - -- -- R !J L E 3 

--- --._----------. R U L E .. 

CO M PUT E TOTAL OF 
EXPENDITURE 

ACCOUNTS _. R U LEiS 

. -- ------- --- - -_ . AU L E II 

GENERATE C O MPUTE T O TAL OF 

A TR I AL BALANCE ASSET ACC O UNTS 
. _- ---- •• • ---- - RU L E 7 

R U LEI --- --._.------ .. 

CO M PUTE TO TA L O F 

LIABILIT Y ACCO U N T S 
----- - - RULE t 

-- -- --------- ---____ _ __ . ~---- _ _ - R UL E 10 

VERI F Y EOUALIT Y O F 

DE 81 T BALANCE T OTAL 

WITH C REDIT TOTAL RULE 11 
.-

-- -----.--- RUL E 12 

P RIN T THE 

BALAN C E SHEET 

83 



Ru le 3: When read ing site fund transfer file is completed 
Then beg in reading gene ra l ledger expenditure 
accounts 

Rule 4: If monthly expenditure amounts for a project site 
are not available 
Then send an error message 

Rule 5: When reading expenditure accounts is completed 
then begin computing discrepancies between monthly 
transfers and expenditures 

Rule 6: When computing discrepancies is completed 
Then begin printing the transfer and expenditure 
report 

Process Description: Generating a cash flow report 
Diagram 3.2.26 
Rule 1: When it is end of month or report is needed 

Then begi n readi ng genera 1 1 edger cash account 
details 

Ru 1 e 2: If cash accounts a re not found in the genera 1 
ledger 
Then send an error mes sage 

Rul e 3: When readi ng cash account details is completed 
Then begin reading cash debit transaction file 

Rule 4 If a cash deb it transacti on file is not found 
Then send an error message 

Rule 5: When read ing cash debi t transaction file 1S 
completed 
Then begin reading cash credit transaction file 

Rule 6: If a cash credi t transact10n file i s not found 
Then send an error message 
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DIAGRAM 3 .2 .25 GENERATING A CASH TRANSFER AND EXPENDITURE RE PORT 
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Rule 7: When reading cash credit transaction fi le is 
completed 
Then begin computing new account balance 

Rule 8: If new cas h ba lance 1S less than or equa l to zero 
Then send an error message 

Ru le 9: When computing new cash ba l ances is completed 
Then begin printing a cash flow report 

Process Description: Generating a quarterly project site 
financial report. Diagram 3.2.27 
Rule 1: When it is the end of the quarter or a report 1S 

needed 
Then begin reading a project site description file 

Rule 2: If a project site description file is not found 
Then send an error message 

Rule 3: When finishing reading project description file 
Then begin reading site expenditure accounts 

Rule 4: If project site expenditure accounts are not found 
Then send an error message 

Rule 5: When reading expend itu re accounts is completed 
Then begin read ing expenditure account budget file 

Rule 6: If a project site expenditure account budget fi le 
is not found 
Then send an error message 

Rule 7: When reading the expenditure account budget file 
is completed 
Then Begin computing discrepancies 

Rule 8: If grand totals cross checking does not indicate 
accuracy 
Then send an error message 
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DIAGRAM 3.2 .26 GENERATING A CASH FLOW STATEMENT 
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Ru le 9: When grand t ota ls are correct 
Then start categorizing the details 

Ru le 10: When arranging budge:ed and ac t ua l expenditures 1S 

done 
Then start printing the bala nce sheet 

Process description: Generating a quarterly subproject 
Financial report . Diagram 3.2.28 
Rule 1: When it is the end of the quarter or a report 1S 

needed 
Then start reading a subproject description file 

Rule 2: If a subproject description file is not fou nd 
Then send an error message 

Rule 3: When the subproject file is read 
Then begin reading project site quarterly reports 

Rule 4: If a project site quarterly financia l report is 
not found 
Then send an error message 

Rule 5 when all site fi nanc ial reports are read 

Rule 6 

Then start consol idating the site financ ial 
reports 
If grand total cross checking indicates a mistake 
Then sen an error message 

Rule 7: If grand totals are proved 
Then sta rt pri nt i ng a qua rter 1 y subproject 
financial report 
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DIAGRAM 3.2.27 GENERATING PROJECT SITE FINANACIAL REPORT 
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DIAGRAM 3.2.28 GENERATING A SUBPROJECT FINANACIAL REPORT 
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CHAPTER FOUR 
OBJ ECT-ORIE NTED DESIGN 

4.0 INTRODUCTION 

The design phase of an object -oriented application 
creates full specifications of classes selected for 
implementation . Object types and their relationships are 
mapped into class hierarchies and cgllaborations. The design 
activity fully preserves and builds on the results of the 
analysis stage . This smooth transition enhances the 
compatibility of the design course with the findings of the 
analysis stage and removes any abrupt change in the level of 
abstraction of system descriptions. 

Object -oriented design encompasses the following tasks: 
(1) specifying classes and class hierarch ies for 

implementing the problem doma in obJec~s 
(2) designing data structures for the classes 
(3) des i gni ng methods for operat ions to be performed by 

classes 
(4) designing user interfaces 

The design of t he user interface is to be tackled at 
last . The separation of the user interface design from class 
data and methods design facilitates the design of interface­
independent reusable classes. 

91 



4.1 SPECIFICATION OF CLASSES 

In object structure ana lysis, the system objects were 
identified. The ana lysis of the objects continues at a deeper 
level during design. Obj ects t hat have similar data 
structures and that perform similar operations are organized 
into a class. 

The class serves as a module for source code and a type 
for the class instance . A class instance is each instance of 
the real world object of which a class is made of. A class 
defines the operations that can be performed on an instance. 
A class also defines the variables common to all of its 
instances, whi ch are ca 11 ed class va ri ab 1 es. However , the 
instance is responsible for storing the value of a variable 
that characterizes the instance's state. 

Some classes containing similar objects are arranged in 
a hierarchy. Here some or al l cf t he properties and methods 
of parent classes are inherited by the child classes. For 
example, balance sheet account and expenditure account 
classes have subclasses . Some objects, such as budget , could 
be of single type having no similarities with others. 
Nevertheless such objects may stand as classes by themselves 
as long as they offer useful service to other objects or to 
the system at large. For example, a budget class is specified 
to conta ina 11 budgeta ry data for the fi nanci a 1 system and 
supply such data upon request by other classes. 
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In order to reduce interna l complexity of some classes 
new subc lasses are created. A journal entry contains a ful l 
description of financial transactions. However . different 
transact ions have different data structures. Hence. a journa 1 
entry class is divided into three subtypes. Not all objects 
identified during analysis are good for implementation 
design. Prol iferation of classes should be controlled. 

Some objects may not have data structures except a few 
attributes which are supplied to other obj ects on request. 
Objects having no responsibilities for performing operations 
and whose structures are integral parts of other objects are 
better combined with other objects . Accordingly. the budget 
sub-item object and budget sector category objects are 
combined with the expenditure account object. An expenditure 
account is created from a combination of the attributes of 
budget sector. budget category , budget item, and budget sub­
item objects The fi nanci a 1 transacti on and journa 1 entry 
objects are al so merged together 

The object -ori ented design of the genera 1 1 edger and 
financial reporting application proceeds with the following 
list of key classes: 

1. balance sheet account 
2. asset account 
3. l iability account 
4. fund balance account 
5. expenditure account 
6. fi rst month expenditure account 
7. second month expenditure account 
8. third month expenditure account 
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9. previ ous quarter cumulative expenditure account 
10. journal entry 
11. cash entry 
12. expenditure debit entry 
13. general entry 
14. budget 
15. fund transfer 
16. user interface 
17 . pri nter 
18. user 

Unlike former design methodologies. object-oriented 
design is geared to software implementation of classes. 
because one cannot create a true object oriented design by 
ignoring the details of object oriented implementations. 
Hence . during the design stage a profound investigation of 
object behavior is conducted to discover similarities among 
classes. The specification of class hierarchies and methods 
is directly related to object-oriented language 
imDlementations. The classes of the fund accounting general 
ledger subsystem that exhibit hierarchical inheritance 
re :ationships are shown in diagram 4.11. This diagram is 
known as a fern diagram. 
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4.2 CLASS DATA STRUCTURE DESIGN 

The persistence of the behavior of c'asses necessitate 
storing object state data. From obj ect -ori ented perspective, 
we sayan object remembers its state. Ob ject database 
management systems are now on the market. Such databases are 
be 1 i eved to have a II the necessa ry i nte II i gence to 
automatically handle updating and redundancy problems . The 
classes of the fund accounting application are to be 
constructed for demonstration purposes using a semi -object ­
ori ented data base manageillent system known as dBASE for 
Windows. In true object -oriented appl ications the re i s no 
program data independence . The object data structure is bound 
to the object's methods, and retrieval is impossible without 
formal requests presented to the object . An obj ect's internal 
structure is always hidden from other classes . This is what 
makes object-oriented programming more truly modular than 
ear l ler structured programming. 

In the fund accounting applicati on :lass structure 
design, each table represents a data structure of a 
particular class . The tables are to be accessed only by their 
class methods. However, financial report classes which 
acquire data only during run time and whi ch do not have 
permanent data structures of their own are not assigned any 
tables. The journal entry class is direct ly related to the 
user interface. It is responsible to capture and verify 
transact i on data. The Journal entry class then takes the 
responsibility for recording the transactions in its three 
journal entry subclasses . 
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A class may require more than one table to describe its 
various aspects. That means, one object may have multiple 
normalized group of attributes . In the data modelling process 
conducted during obj ect structure analysis, all object 
attributes have been identified. The attributes of each table 
must be related to the object identifier in a correctly 
normalized manner . 

An attribute of a class is a variable representing the 
-

attribute of object instances that belong to the class, 
However a super class may not contain any attribute if the 
subclasses do not have identical data structure. The 
similarity of operations performed in the subclasses may be 
the justification for bringing them under a superclass . The 
balance sheet account class is an abstract class that 
contains the attributes or instance variables of the three 
subclasses. But the three subclasses of balance sheet wlll 
have different methods fo r updating the i r ba 1 ances. The 
accounts in the expenditure class have similar data struccure 
and operat lOns such as posting and provi de i nformat i on to 
those classes responsible for generation of reports. 

The requirement specification for transaction data 
collection varies with the type of account affected. More 
data must be captured for a cash transaction than for a 
noncash transaction . Hence the structure of each of the 
journal entry classes is different . Consequently, a journal 
entry class is a superclass of the three subclasses . In 
summary, the attri butes of a cl ass must be those data 
elements that will be used in the operations of the class . 
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The data elements described in group (b) for each class are 
va r ia b 1 es to be computed by res pect i ve c 1 ass methods . The 
descr ipt ion of data structures of the classes of the general 
ledger and financial reporting subsystem is provided below. 
The key fields contaln the 'I' symbol. 

(1) CLASS : BALANCE SHEET ACCOUNT 
Descr iption : It is a superclass that controls updating of 

ba 1 ance sheet accounts and that summa ri zes 
all types of balance sheet accounts. It 
generates two reports: balance sheet and 
trial balance 

Subclasses : 

DATA 

asset account, 1 i abi 1 ity account , and fund -
balance account 
#Account No. 
Account Description 

(2) CLASS : ASSET ACCOUNT 
Descr i p~ion: 

Superc lass: 
Data ( a j 

( ' \ DJ 

It manages the updati ng process for asset 
accounts 
Balance Sheet Account 
#Asset Account No 
Asset Account Balance 
Total Assets 

(3) CLASS : LIABILITY ACCOUNT 
Descr i pt ion 

Superclass: 
DATA (a) 

It manages the updating process for 
liabilities 
Ba lance Sheet Account 
#Liability Account No 
Liability Account Balance 

(bl Total liabilities 
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(4) CLASS: FUND -BALANCE ACCOUNT 
Description 

Superclass: 
DATA : 

It manages the updating process for its 
balance by using methods inherited from the 
Balance Sheet Account Class and modified 
Balance sheet Account 
Fund-Ba lance Account No 
Fund-Ba lance Account Balance 

(5) CLASS : EXPENDITURE ACCOUNT 
Description: It is a superclass that updates and 

Subclasses: 

DATA (a) 

consolidates expenditure figures for 
repo rting purposes 
First Month Expenditure Account 
Second Month Expenditure Account 
Third Month Expenditure Account 
Previous Quarter Cumulative Expenditure 
Account 
#Expenditure Account No 
Expenditure Account Description 

(b) Expend itu re Account Cumu 1 at i ve Di sbu rsement 

Description: 

Superclass : 
DATA (a) 

to date for a proj ect site 
Sectora l Cu~u l ative Expenditure Totals 

(6) CLASS: FIRST MONTH EXPENDITURE ACCOUNT 
It is a repository of data for expenditures 
of 14 sites for the first month of the 
current quarter 
Expenditure Account Class 
#Expenditure Account Number 
Jijiga 
Hartishiek 
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Da rror 
Rabasso 
Ka maboker 
Kebr l beyah 
Derowonaji 
Teferiber 
Aysha 
Gambella 
Pugnido 
Dimma 
Bonga 
i1rid . b b . . ~ 1 S a e a 

(b) Total Expenditure for Project Site 
Expenditure Account Consoli dated Tota 1 for 
all sites 
Sectoral Monthly Expend itur2 Total for Site 

(7) CLASS: SECOND MONTH EXPENDI-URE ACCOUNT 
Descriotion 

Superclass 
DATA (a) 

(b) 

It is a repository of data for expenditures 
of 14 sites for the s::'cC' d month of t he 
current quarter 
Expenditure Account Class 
#Expenditure Account Number 3nd 14 site names 
as described above 
Total Expenditure for Proje:t Site 
Expenditure account consoli~ated total 
Sectoral Monthly Expend itur::, Total for Site 

(8) CLASS : THIRD MONTH EXP:NDITURE ACCOUNT 
Description : It is a repository of data for expenditures 

of 14 sites for the t hi rd month of the 
current quarter 
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Superclass 
DATA (a) 

Expenditure Account Class 
#Expenditure Account Number and 14 site names 
as described for First Month Expenditure 
Account Class 

(b) Total Expend iture for Project Site 
Expenditure account consolidated total 
Sectoral Monthly Expenditure Total for Site 

(9) CLASS : PREVIOUS QUARTER CUMULATIVE EXPENDITURE ACCOUNT 
Description: It is a repository of data for cumulative 

expenditures of 14 sites for one or more past 
quarterly periods 

Superclass : 
DATA (a) 

Expenditure Account Class 
#Expenditure Account Number and 14 site names 
as described for First Month Expenditure 
Account Class 

(b) Total Expenditure for Project Site 
Expenditure account consolidated total 
Sectoral Monthly Expenditure Total for Site 

(10) CLASS : JOU~NAL ENTRY 
Description: It is a superclass that verifies the accuracy 

of source documents and the debit credit 
equality of financial transactions 

Subclasses 

DATA 

Cash Debit Entry class , Cash Credit Entry 
class , Expenditure Debit Entry Class , General 
Debit entry Class, and General Credit Entry 
class 
Transaction Type 
Source Document Type 
Total Debit Amount of a Transaction 
Total Credit Amount of a Transaction 
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(11) C~ASS: CASH ENTRY 
Descr ipt ion : A class t hat stores complete data about the 

cash ,eceipt and payment transactions and 
genera~es a cash flow report on monthly bas is 

Superc lass: 
DATA (a) : 

Jou rna l Entry Class 
Transaction Date 
#Check No or Receipt Number 
Payer or Payee Name 
Cash Account No Debited or Credited 
Amount of cash Debited or Credi ted 

(b): Total Monthly Debits to a Particular Cash 
Account 
Total Monthly Credits to a Particul ar Cash 
Account 

(12 ) CLASS : EXPEND ITURE DEBIT ENTRY 
Description: A jOurnal entry that stores expenditure 

transaction details for all croject sites 
Supercl ass 
DATA (a) : 

Jou rna l Entry Class 
#Project Site Name 
#Expe nditu re Account No 
#Trans3ction Reference 
Transaction date 
Amount of Expenditure 

(b) : Total month ly debits to an expenditure 
account 

(13) CLASS: GENERAL ENTRY 
Description: A Journal entry that stores transaction 

detai l s of all account except cash receipts 
and budget disbursements 
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Superclass 
DATA (A) . 

Journal Entry Class 
#Transacti on Reference 
#Account No Debited or Credited 
Transaction date 
Amount Debited or Crecited 

(b) . Total debited to an account during the month 
Total credited to an account during the month 

(14 ) CLASS . EXPENDITURE BUDGET 
Description. A class containing detailed budget data for 

all refugee projects managed by ARRA. It uses 
three tables for storing budget allocation 
and description details. It is responsible to 
prepare two reports that show the budget 
allocations , the actua l expenditures , and the 
discrepancies at a prcJect site level and at 
a subproject level. 

Superclass. 
DATA (a) . 1. 

2. 

3. 

(b) 

Expenditure Account C-ass 
#Expenditure Account ~ , J 

14 columns for sites ~:mes 
#Budget Sector code 
Budget Sector Descrip: ~on 
#Project Site 
Subproject 
Total Expenditure Bud~et for Project Site 
Total Expenditure Bud~et for Subproject 
Total Sectoral Expendi:ure Budget for Site 
Total Sectoral Expenditure Budget for 
Subproject 
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(15) CLASS: FUND TRANSFER AC COU NT 
Descrlption The Fund Transfer Account Class maintains 

detai led data for cash movements from head 
office to sites. and generates a monthly 
statement that shows the difference between 
monthly transfers and actual cash out lay 

DATA (a): 

(b) 

#Expenditure Account No 
14 columns for project sites names 
Total monthly fund transfer for a project 
site 

(16) CLASS: US ER INTERFACE 
Description It is a collection of window objects that 

afford communication between the classes and 
the human users of the system 

(17) CLASS: PRINTER 
Descripti on : A utility class that produces hard con ies of 

reports ; hardware component of the systrem 

(18 ) CLASS: US ER 
Description: A class that controls access and al lows only 

authorized users to run the system 
DATA : Username 

Password 
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4.3 DESIGNING METHODS 
4.3. 1 ASSIGNING CLASS RESPONSIBILITIES 

Methods are procedura l specifications of an operation or 
functions of a class. Classes implement three basic types of 
methods: methods that perform system maintenance functions. 
such as initializers: methods that provide access to objects 
data or its servi ces: and methods that implement functions 
specific to the object . The method that provides access to 
object data or its servi ces is known as a pub 1 i c methgd , 
whi le the Inethod that executes operations not available to 
other classes is ca 11 ed pub 1 i c method. An operati on is a 
process that can be requested . This means a method is 
executed only when a server object receives a message fr om a 
cl ient obj ect. The operations provided in the form of methods 
are the appropriate means of fulfilling systems requirement 
in a system built of objects. Therefore , the deta i led 
desc ~ipt io n of processes furnished in the previous chapter 
sh;l,;'d now be ass ignee to the respect ive classes of t he 
gene,al ledger fund account ing system. 

A method of a particular class is sole ly responsible for 
ma ni Dualting data in that class. For example, the account 
ba l ances in asset accounts are updated only by a method that 
be longs to the asset account class or its superc 1 ass, the 
ba lance sheet account class. No class has direct access to 
the data structure of another class. If this requirement is 
not observed encapsulation is violated. However, in a fund 
accounting system financial reports must be produced by using 
data stored in different classes. 
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The need to collect data from different classes requires 
sending messages to each class so that each class supplies 
the data. Consequent 1 y , thi s c 1 i ent server kind of 
re lati onship is preva lent in object-oriented systems Some of 
the responsibilities of the class can be grouped together. 
This group ing of responsibilities implies grouping of 
requests to which a server obj ect must respond. The group of 
requests asking for a the services of a class is referred to 
as a contract. For instance, the balance sheet class requests 
total expenditure figure form the expenditure account class 
to produce a balance sheet . The protocol description of the 
client object's request and the server object ' s cont ractual 
respons i bi 1 ity a re the same so that messages flow eas i 1 y 
between obj ects. 

The contracts represent pub 1 i c respons i bil it i es of an 
object. whereas the operations that can not be requested by 
other objects nre its private responsibilities. Updating the 
ba lance of an expend iture account of a given class is a 
pri vate res pons i bil i ty of that class. Pub 1 i c respons i bil it i es 
and contacts are formally incorporated in the design of the 
class methods. A collaborati on diagram or a class 
communi cat ion di agram of the general 1 edger subsystem is 
depicted in the next page to show the built-in cont ractual 
relationships among classes and subsystems (Diagram 4.3 .11). 
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DIAGRAM 4.31 CLASS COMMUNICATION DIAGRAM 

FOR THE GENERAL LEDGER A ND FINANCIAL REPORTING SUBSYSTEM 
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A complete description of the responsibilities. i .2. 

operations to be performed by classes or to be requested from 
others. is listed for all classes in the following section . 

CLASS: USER 

RESPONSIBILITIES 

a.get authorized user name 
b.verify user name 
c.get user password 

-

d.verify user password 
e.al low user to proceed 

COLLABORATORS 

USER INTERFACE 

USER INTERFACE 

CLASS: BALANCE SHEET ACCOUNT 

RESPONSIBILITIES COLLABORA IORS 

a.get cash debit entry total by account JOURNAL ENiRY 
bget cash credit entry total by account JOURNAL EN-RY 
c.get general debit entry total by account JOURNAL ENTRY 
d.get general credit entry total by account JOURNAL ENTRY 
e.get grand sectoral total of expenditures 
f.compute a new fund-balance account balance EXPENDITURE ACeT 
g.verify the quality of debits and credits 
h. print balance sheet PRINTER 
i. print the trial balance PRINTER 
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CLASS: ASSET ACCOUNT 

RESPONSIBILITI ES COLLABORATORS 

a.update asset account balances Balance sheet account 
b.compute the total of assets 

/1 CLASS , LIABILITY ACCOUNT 

RESPONSIBILITIES COLLABORATORS 

a.update liability account balances BALANCE SHEET ACCOUNT 
b. compute the total of liabilities 

CLASS: FUND -BALANCE ACCOUNT 

RESPONS IB I L ITI ES COLLABOR'\TORS 

a. U pc ~Ie fund-balance account balance BALANCE SHEET ACCOUNT 

CLASS: EXPENDITURE DEBIT ENTRY 

RESPONSI BILITIES 

a. compute the total amount debited to an 
expenditure account during the month 

b. compute the total amount of monthly 
expenditure recorded 
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CLASS: EXPENDITURE ACCOUNT 

RESPONS I B I LI TI ES COLLABORATORS 

a.get expenditure debit entry total by account JOURNAL ENTRY 
b.check month of expenditure 
c.update monthly expenditure account balances 
d.update previous quarter cumulative 
expenditure account balances 

(i)summarize the monthly amounts in three 
types of expenditure accounts by site 

(ii)add the above figure to cumulative 
previous quarter balances of site 

(iii) verify the updating process 
e . compute the total expenditure for site 
f.compute a combined sectoral expenditure 
tota 1 for site 

g. compute grand sectoral totals for site 
h. compute a combined sectoral expenditure 

tota l for subproject 
i. compute grand sectoral total for subproject 
J .supply monthly expenditure data for site 
k.supply previous quarter cumulative 

expenditure totals for sites and subprojects 
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CLASS: FIRST MONTH EXPENDI T~~~ ACCOUNT 

RESPONSIBI LITIES 

a.compute first month site total 
expenditure 

b.compute first month subproject total 
expenditure 

c.compute first month sectoral 
expenditure totals for a pro~ect site 

d.compute first month sectoral 
expenditure totals for a subproject 

COLLABORATORS 

eXPENDITURE ACCOUNT 

CLASS: SECOND MONTH EXPENDITURE ACCOUNT 

RES PONSI B I L ITI ES 

a.compute second month site total 
expend itu re 

b.compute second month subproject t ota l 
expenditure 

c.compute second month sectoral 
expenditure totals for a project site 

d.compute second month sectoral 
expenditure totals for a subproject 
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CLASS : THIRD MONTH EXPENDITURE ACCOUNT 

RESPONSIBILITIES 

a.compute third month site total 
expenditure 
b.compute third month subproject total 
expenditure 
c.compute third month sectoral 
expenditure totals for a project site 
d.compute third month sectoral 
expenditure totals for a subproject 

COLLABORATORS 

EXPENDITURE AC COUNI 

CLASS: PREVIOUS QUARTER CUMULATIVE EXPENDITURE ACCOU NT 

RESPONSI BILI TIES 

a.compute previous quarter cumulative 
expenditure total for site 

b.compute previous quarter cumulative 
expenditure total for project site 

c.compute previous quarter cumulative 
expenditure sectoral totals for project 

site 
d.compute prev ious quarter cumulative 
expenditure sectoral totals for 

subproject 
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CLASS: JOURNAL ENTRY 

RESPONS IBILITI ES 

a.get deb i t entry 
b.verify the debit entry detai ls 
c .get credit entry 
d.verify credit entry details 
e .verify the equality of debits and credits 
f .write a debit entry 
g.write a credit entry 

CLASS: CASH ENTRY 

RESPONSIBILITIES 

a . compute t he total amount debited to 
each cash account for the month 

b. compute t he total amount credited to 
each cash cccount for the month 

c. get beg inning cash bala nces 
d. compute t otal receipts and payments for 

the month 
e. compute ending cash balances 
f. print cash flow statement 

113 

COLLABORATORS 

USER INTERFACE 

USER INTERFACE 

COLLABORATORS 

JOURNAL ENTRY 

ASSET ACCOUNT 

PRINTER 



CLASS: GENERAL ENTRY 

RESPONSIBILITIES COLLABORATORS 

a. compute the total monthly debits to any 
account different from cash and expenditure 

JOURNAL ENTRY 

b. compute the total monthly credits to any 
account different from cash or expenditure 

c. compute a net debit or credit to an account 

CLASS: BUDGET 

RESPONSIBILITIES 

a. get current quarter and previous 
quarter expenditure details for each 
site 

b. get current quarter and previous 
quarter expenditure details for each 

subproject 
c. compute the difference between annual 

budget and cumulative disbursement to 
date for each account 

d. compute intermediate sectoral totals 
e. compute grand columnar totals 
f . verify grand columnar totals 
g. print project site financial report 
h. print subproject financial report 
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CLASS: FUND TRANSFER 

RESPONSIBI LITIES COLLABORATORS 

a. get expenditure fund transfer entry for USER INTERFACE 
site 

b. write expenditure fund transfer entry 
c. update expenditure fund transfer balance 
d. Compute total monthly site fund transfer 
f. get current month expenditure details for EXPENDITURE ACCT 

site 
g. compute the difference between fund 

transferred and actually expended 
h. verify the fund transfer and expenditure 

comparison report 
i. print the report 

4.3.2 CREATING METHODS 

PRINTER 

The responsibilities of classes are accomplished by 
executing class methods. Thanks to computer-a ided -software­
engineering (CASE) tools. nowadays program codes could be 
automatically generated without hard -coding. The prototype 
software codes for this application are partially generated 
with the he lp of form designers and report generators . 

Accord i ng to Mark Lorenze (1993) . the average number of 
methods per class should be 1 ess than 20. I n the fund 
accounting application being designed. the maximum number of 
met hods is twe 1 ve and these methods are conta i ned in the 
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expenditure account class. The assignment of too many 
methods resu lts in p 1 ac i ng t oo much respons i bi 1 ity on a 
single class . To avoid further complication of the 
expenditure account, 4 other subclasses of expenditure 
account are discovered and established as per the reporting 
requirements. Generally, i t is unnecessary to build complex 
classes since the obj ect-oriented languages support small 
classes that provide only a single type of service. 

To ensure that the methods design for this application 
are consistent with object-oriented, methods are designed to 
perform relatively simple and self-contained operations. 
This approach makes methods easier to test, debug, and 
update. It eli mi nates undes i rab 1 e coup 1 i ng among methods . 
Since the methods are designed to perform single tasks they 
represent hi gh 1 y cohes i ve modu 1 e units. Ac co rdi ng to Marz 
Lorenze (1993). the average method size should be less than 
8 lines of code for Smalltalk and 24 lines of code for C++. 

The account ba 1 ance updat i ng methods fo r assets and 
liabil ities are based on similar logi c, but with different 
imp lementation procedures. A debit amount is an addition to 
an asset account ba 1 ance but it is a deduct i on form a 
liability balance. The same method name could be used for 
updating both types of accounts. An updating message may be 
sent by the balance sheet account (super class) to the two 
subclasses without additional descriptions and the subclasses 
execute the methods correct 1 y. Thi sis what is known as 
polymorphism. Without writing new message codes, identical 
messages for activating methods could be executed ln 
different ways by different class instances. Thi sis one 
example of maximization of code reusability. 
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The methods for the general ledger and financia l 
reporting classes are not coded in any object-oriented 
1 anguage, because studyi ng anyone of such 1 anguages and 
producing codes in a three month time is an undertaking that 
is difficult t o accomplish , 

4.4. DESIGNING USER INTERFACE 
The user interface of an object-oriented application is 

event driven, where the user interacts with visible objects, 
User interface classes are pa rt of the app 1 i cat ion, The 
separation of the user interface from the Inodel is important 
for reusability , Ideally, an application provides an easy ­
to-use interface for authori zed users to make authori zed 
requests with va 1 i d and accurate data, A user fri endly 
interface of an applicati on provides informative and helpful 
error messages to authori zed users who make unauthori zed 
requests or mistakes, or who attempt to enter invalid data, 
Ideally, an application preve'1ts unauthorized users from 
accessing the database , 

Event -driven interface reflect the way peopl e work in 
the real world, The mu lti tasking feature of a windows -based 
graphic user interface allows users to run different programs 
at the same time . A user need not perform all steps without 
break to finish a certain task. Instead of the application 
restricti ng the users pace of work, the user is given freedom 
in determining when to begin and when to stop performing each 
step in using the application. The user is not required to 
learn a complex hierarchy of menu choices. The user doesn't 
need t o learn how to perform tasks with the change in menu 
sc reens . 
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An object- oriented application uses familiar objects 
such as push buttons and lis t boxes. wh ich are consistent 
across all application wi ndows. The object oriented windows 
interface is composed of controls or buttons that respond to 
users act ions . 
The controls recognize events such as mouse clicks or key 
presses. In response to events. event hand lers are executed. 
Event handlers are the program codes that are activated by 
mouse clicks and key presses. In dBASE for windows the user 
interface objects are attached to form wi ndows. The form 
windows contain data entry forms. dialog boxes and menus. 

To be usable, an application must serve three functions: 
1. prints. queries , and updates records 
2. al lows the user to direct and control the 

processing of the appli cat ion; 
3. maintains the secur ity and integ rity of the database 

at all times : 

4.4.1 PRINT , QUERYING AND UPDATING THE DATABASE 

The first function of an object-ori ented financia l 
database application is to pr int, query. and update 
i nformat i on stored in the database records. When a user 
enters a query, the application mus t construct the answer 
from data stored one or more tables in the database . I have 
included query and print features compatibl e with the users 
needs . The users view of information stored in the database 
is materialized through screen outputs and printed forms. 
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Pr int features included ln the user interface specifica t ion 
include the fol lowing: 

1. Cash receipt journal for cash receipt transactions 
2. Cash payment Journal for cash payment transaction 
3. Subproject Financia l Repo rt 
4. Project Site Financ ial Report 
4. Trial Balance 
5. Balance Sheet 
6. Cash transfer versus actual expenditure report 
7. Cash flow statement 

Query and edit features provided include : 
1. browsing the cash receipt transactions 
2. browsing the cash payment transactions 
3. browsing the fund al locat ions and expenditure account 

details 
4. browsing the financia l reports 

Updating generally refers to changing the dat e sto red in the 
database. The major updating function, however , is directly 
related to the addition of new data to t he existing records 
in the database To fu lfil the updating requirements, a 
separate set of data entry form objects have been included 
for the following items: 

1. budget allocati ons 
2. Cash receipt transactions 
3. cash payment transact ions 
4. budget disbursement transaction taking place at sites 
5. other noncash (nonbank) transactions 
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DIAGRAM 4.4 1 ARRA FUND ACCO UNTING MENU 
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DIAGRAM 4 ,41 HIERARCHY OF MENU~ FOR THE FUND 

ACCOUNTING SYSTEM OF ARRA 

(C) 

, FILE ENTRIES POSTING REPORTS , 

CASH ENTRIES 
I 

EXPENDITURE DEBIT ENTRIES 
i 

GENERAL ENTRIES 

(D) 

FILE \ ENTRIES I POSTING REPORTS ! 
i 

CASH FLOW STATEMENT 

TRIAL BALANCE 

BALANCE SHEET , 
I 

RPT i 
I 

CASH TRANS, VS, EXPENDITURE 

PROJECT SITE FINANCIAL RPT, 

SUBPROJECT FINANCIAL REPORT 

121 



4.4.2 ENDUSER DI RECTION 

The second characteristics of an object oriented 
database applicat ion is that it allows the user to direct and 
control the applicat ion An app lication normally include 
severa 1 features that the user can invoke. An app 1 i cat ion 
mus t be designed so it is easy for the user to conclude or 
suspend one feature and initiate another one. Therefore. this 
object oriented user interface design consists of menus with 
list of options that could be chosen by the users . The menu 
structure is designed in accordance with the users' view. For 
example the major menu contains separate processing opt ions 
for cash transactions (bank transact ions ) and nonbank 
transactions . Ordinarily. transactions are classified into 
various types for ease of processing in manual systems . To 
this effect, some seven transaction input screen objects are 
provided as per the user 's class i fication of transactions . 
The user is not required to remember any commands he simply 
presses a key that leads him to an input or an output screen 
with which he i s al ready familiar The users are familiar 
with the input and output forms because thi s forms are 
designed as per their requirements. 

4.4 .3 MAINTAINING THE SECURITY AND INTEGRITY OF THE DATABASE 

An app l ication should all ow only authorized users to 
perform only author i zed activities using only valid data . In 
the data dictionary the data type of data items and their 
storage size is described. The database has built- in control 
mec hanism t o allow only appropriate data types to be entered 
in the data entry forms. For example. if one enters letters 
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in the date column, the system automat i ca II y generates an 
error message. The data entry fields are adjusted to accept 
only letters where a user may wrongly add numerical data in 
a cha racter fi e 1 d. Therefore, t hi s feature pa rt 1 y prevents 
enteri ng wrong i nformat ion in the database . The account 
numbers to be entered during Journali zing transactions are 
also we l l designed . A number must be within a given range to 
be acceptable as valid account number. A message that 
notifies the user to enter va li d account number is displayed . 

As the system in question is a financial system it is a 
system most suscept i b 1 e to unauthori zed access attempts. 
Therefore pass word class is included in the app 1 i cat ion. 
Unauthorized users will not be in a position to operate the 
system 

The use of transaction specific data entry screens with 
specific account types and source document designations 
protect the database from inval id data ann ensure the 
integrity of stored data For example, bank accounts are 
accessed only through two data entry screens for cash 
receipts and cash payments. The cash receipt screen needs the 
user to input receipt number before he input the cash account 
(bank account) number. By the same token, no account number 
data can be input for a cash payment before the user inputs 
a valid check number that must be verified from the stored 
information in the check number file in the database. 

The type of accounts to be debited or credited for a 
particular transaction are most of the time specified in the 
data entry screens . Since the user has separate screens for 
different transactions, he or she has a minimal chance of 
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entering wrong entries . In summary , a Journal entry will be 
recorded in transaction fil es only after the account numbers 
suecified by the user in the input screens are fou nd to be 
CQrrect as per the application instructions. 

The appl ication will also check the equa lity of the 
debit and the credit amounts of a trans act i on before the data 
is saved on the fil es. This enab les to ma inta in the integrity 
of database by ensuri ng dua 1 ity of t he overa 11 debi t and 
credit balances, The system will also give help messages and 
error messages to users to direct users. 

The menus , data entry forms, and report forms designed 
fo r the genera l ledger financia l reporting subsystem are 
shown from page 125-139 . 
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DIAGRAM 4.42 DATA ENTR Y FORMS 

(A) CASH RECEIPT TRANSACT ION 

FILE \ ENTRIES I POSTING I REPORTS ! 

i CASH RECEIPTS 

I BUDGET DISBURSEMENTS 
I p 
I MISC . DISBlH'lSEMENTS 

SITE DISBURSEMENTS 

GENERAL TRANSACTIONS 

I CASH TRANSFERS 

I SITE BUDGET 

CASH RECEIPT TRANSACTION 

TRANSACTION DATE: DD / MM / YYYY 

RECEIVED FROM: I XXXXXXXXXXXXXXX 

TRANSACTION REFERENCE : CRVINNNNNN 

CASH ACCOUNT NO DR : INNNNN 

ACCOUNT NO CR: NNNNN I 
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DIAGRAM 4.42 DATA ENTRY FORMS 

(B ) BUDGET DI SBURSEMENT TR ANSACTION 

. FILE I ENTRIES I POSTING I REPORTS i 

I CASH RECEIPTS 

BUDGET DISBURSEMENTS ----
w 

MISC . DISSI!mSEMENTS 

SITE DISBURSEMENTS 

GENERAL TRANSACTIONS 

CASH TRANSFE RS 

, SITE BUDGET 
I 

BUDGET DISBURSEMENTS TRANSACTION 

TR ANSACTION DATE , DD / MM / YYYY 

PAYEE NAME, XXXXXXXXXXXXXXX 

TRANSACTION REFERENCE, CKINNNNNN 

CASH ACCOUNT NO. CR NNNNN ! AMOUNT ' NNNNNNN.N 

SITE NAME, I XX j 

E XPENDITURE ACCO UNT NO '; X. NN .X.N NNNN I 

AMO U NT, NNNNNNN .NN I 
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DIAGRAM 4.42 DATA ENTRY FORMS 

(C) MISCELLANEOUS DISBURSEMENTS 

, FILE ENTRIES POSTING REPORTS I 
, I 

I CASH RECE IPTS 

i BUDGET DI SoBURSEMENTS 

I MISC . DISBLffisEMENTS 

I SITE DISB URSEMENTS 

GENERAL TRANSACTIONS 

I CASH TRANSFERS 

i SITE BUDGET 

~ 
MSIC. DISBURSEMENT TRANSACTIONS 

~ 

TRANSACTION DATE; DD / MM / YYYY , 

PAYEE NAME; XXXXXXXXXXXXXXX i 
, I 

TRANSACTION REFERENCE; CK / NNNNNN I 

CASH ACCOUN T NO. CR NNNNN , '" AM OUN T IN N N NN N N.N N 

ACCOUN T NO. CR. ' NNNNN ! AMOUNT ;, NNNNNNN.NN 

~ ~ 
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DIAGRAM 4.42 DATA ENTRY FORMS 

(D) S ITE DISBURSEMENT TRANSACTIONS 

. FILE \ ENTRIES I POSTING I REPORTS : 

i CASH RECEIPTS 

! BUDGET DISBURSEMENTS 
, a 
i MISC. DISBLI'flSEMENTS 

! SITE DISBURSEMENTS --+_...., 
I GENERAL TRANSACTIONS 

. CASH TRANSFERS 

I SITE BUDGET 

SITE DISBURSEMENT TRANSACTIONS 

TRANSACTION DATE, DD / MM / YYYY 

TRANSACTION REFERENCE, BDVIXXXXXX 

ACCOUNT NO. CR. ·NNNNN 

S ITE NAME" XX , 

AMOUNT, NNNNNNN.NN I 

EXPENDITURE ACCOUNT DR. 'X.NN.X.NNNNN I 

AM OU NT, . N N N N N N N.N N I 
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DIAGRAM 4.42 DATA ENTRY FORMS 

(E) GENERAL TRANSACTIONS 

: FILE \ ENTRIES I POSTING I REPORTS 

CASH RECEIPTS I 
BUDGET DISBURSEMENTS I 

~ ! 
MISC. DISBlJ'RSEMENTS 

. SITE DISBURSEMENTS -
I 

i GENERAL TRANSACTIONS -'--'""'\ 
, 
. CASH TRANSFERS 

SITE BUDGET 

GENERAL TRANSACTION S 

TRANSACTION DATE : DD / MM / YYYY 

TRANSACTION REFERENCE: .GRN / NNN NNN 

ACCOUNT NO. DR. NNNNN I AMOUNT NNNNNNN.NN ' 

ACCOUNT NO . CR. NNNNN I AMOUNT NNNNNNN.NN 
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DIAGRAM 4 .42 DATA ENTR Y FORMS 

(F) FUND TRANSFER TRANSACTION 

. FILE ENTRIES I POSTING I REPORTS 

i CASH RECEIPTS I 
i BUDGET DISBURSEMENTS I 
! MISC. DISBJRSEMENTS 

-I SITE DISBURSEMENTS 

I GENERAL TRANSACTIONS 

I CASH TRANSFERS ----+--.... 
I SITE BUDGET 

FUND TRANSFER TF.ANSAC TI ON 

ACCOUN T NO ; SI TE A - AMOUNT SI TE B - AMOUN T 
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DIAGRAM 4.42 DATA ENTRY FORMS 

(G) ANNUAL BUDGET ALLOCATION 

FILE \ ENTRIES I POSTING I REPORTS ! 

I CASH RECEIPTS 

I BUDGET DISBURSEMENTS 

MISC. DISB~SEMENTS 
SITE DISBURSEMENTS 

I GENERAL TRANSACTIONS 

I CASH TRANSFERS 

i S ITE BUDGET ------+-... 

ANNUA L BUDGET ALLOCAT ION FOR SITES 

ACCOUN T NO SITE A - AMOU NT SITE B - AMO UNT , 
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i FILE 
I 

4.43 FINANCIAL REPORT FORMS 

(A) 

ENTRIES I POSTING REPORTS : 

I 
i 

r-- i CASH FLOW STATEMENT 

I TRIAL BALANCE 

BALAN CE SH E E T 

CASH TRANS. VS . EXPENDITURE RPT. 

PROJECT SITE FINANCIAL RPT. 

SUBPROJECT FINANCIAL REPORT 

~====================~" I , I 

, , 
, . 

I ' 

i 
i ' , 

CASH FLOW STATEMENT 

FOR THE MONTH OFXXXXXX ~ 19 NN I 

BANK ACCOUNT NO . 'NNNNN I , 

BAL. AT BEG. OF MONTH: NNNNNNN.NN 

DISBURSEMENTS DEPOSITS 

TOTALNNNNNNN.NN . NNNNNNN.NN ; 

BALANCE AT THE END OF MONTH 'NNNNNNN.NN : 
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I FILE 

4 .43 FINANCIAL REPORT FORMS 

(B) 

ENTRIES I POSTING I REPORTS : 

I ' 
CASH FLOW STATEMENT 

,... __ 0 CASH TRANS. VS. EXPENDITURE RPT. 

I TRIAL BALANCE 

, BALANCE SHEET 

I

I PROJECT SITE FINANCIAL RPT . 

. SUBPROJECT FINANCIAL REPORT 

(~~~~~~~~~~~~~~~~~ I 
I 

'II CASH TRANSFER VERSUS ACTUAL EXPENDITURE REPORT I' 

" 
I I PROJRCT SITE NAME; ~X~X~X~X~X=X~x~x"'" MONTH: IXXXXXXXXX 19 1NN i I' 

" 

" 

I 

i 
I 
I 
I I 

E X PENDITURE 

ACCOUNT NO. 
AMOUNT ACTU AL 

TRANSFERRED EXPENDITURE, 
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DIAGRAM 4 .43 FINANACIAL REPORTS 

( C) 
.----.--------~ 

.. _._-_._--_. ------- --------

ASSETS 

ARRA 

BALANCE SHEET 

END OF MONTH, _19 

BANK ACCOUNTS: 
ACCOUNT NO. A fA ou N T 

TOTAL CASH IN BANK 
I 

PETTY CASH AND CASH TRANSFER ACCOUNTS: 

TOTAL CASH TRNSFER BALANCES: ..........•. 

ADVANCES AND OTEHR RECEIVABLES: 

TOTAL RECEIVABLES FROM INTERNAL DEBTORS 

RECEIVABLES FROM EXTERNAL SOURCES: 

TOTAL RECEIVABLE FROM EXTERNAL DEBT ORS 

TOTAL ASSETS ..... ........................... .............................. ... . 

LIAB ILI TIES 

IN TER NAL CREDITORS 

TOT ..... OWED TO INTERNAL CREDITORS . 

E)(TERNA" C REDITORS 

TOT .... l OWED TO EXTERNAL CREDIT O RS 

TOTAL LIABILITIES 

FUND BALANCE ..... 

TOTAL LIABILITIES AND FUND BALANCE. 

"""'''-1. -

·1 
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DIAGRAM 4.43 FINANCIAL REPORT MENUS 
( D) 

-- --------------------". 
--------_._----

ARRA 

TRAIL BALANCE 

DATE .. ..... ............ ... .... ........ . . 

ACCOUNT NUMBER DE BITS 

ASSETS XXXXXX .XX 

LIABILITIES 

FUND BALANCE 

SECTORAL EXPENDITURE TOTALS XXXXXX.XX 

TOTAL XXXXXX.XX 

" 

CR EDIT S 

XXXXXX.XX 

XXXXXX.XX 

I 
I 

I 

XXXXXX.XX 

./ 

en 
(") 
.---i 



DIAGRAM 4 .4 3 FINANCIAL REPORT MENUS 

(E) 
. ------ .. _-------

~~~--~~-.--.------. 

/ 
IMPLEMENTING AGENCY: ARRA 

SUBPROJECT SYMBOL: .. .. . ... . ...... ........ ........ . 

PROJ ECT LOCATION (ZONE) : 

PROJECT SITE: 

PROJECT DURATION : REPOR T ING PERIOD: 

DATE: 

I C UMUL AT I VE 

8UDOET IIU OOET DES C R I P TI ON AN N U A L R E MAININ O Ol S B U R SE M E N T E X P E ND I TUR E 

CODE 8 U D O ET B AL AN CE 'NO 
CO MMI T M ENT li n D '" 0 '" 

TO DATE M O NTII M O NTIt M 0 N T " 

--~---- -" 
._-----...... , 

CO M "U C UM U LA 

M EN T II T I V E 

0 11111 U n 

!l EM E N T 
L" 9 T 

Q U AR TE R 

1 
1 

\.D 
M 
r-< 
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CODE 

DIAGRAM 4.43 FINANCIAL REPORT MENUS 

IMPLEMENTING 

SUBPROJECT SYMBOL 

(F) 

AGENCY: 

PROJECT LOCAT I ON (ZONE) : 

PROJECT DURATION : 

REPORTING PERIOD: 

DATE : 

CU MUL ATIVE 

BUDG ET DESCRIP T I O N AN N UAl REMAININO DI.!ieUR9EM ENT 

BUDOET BALANCE '" COM 1141 T t.4 E N T 

TO OAT E 

I 

ARRA 

EXPENDITURE 

'"0 '.0 ." 
M O NT H MOHTlI MOHTt! 

COM M' 

Io! E H T 9 

.----~ 

.--~ 

CUMU LA 

T I VE 

OlseUR 

SEMENT 
LAST 

Ou"RTER 

r--.. 
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CHAPTER FI VE 

CONCLUSION AND RECOMMENDATIONS 

5.1 CONCLUSION 

This study has attempted :0 demonstrate how an object­
oriented analysis and design of a computerized fund 
accounting system is carried out with particular reference to 
the bbldget and finance control department of ARRA. 
Organization background information was provided to describe 
the parent system of which budget and finance control 
department is a part . The problems that spurred this t hesis 
project were described as existing system inefficiencies. 
structural and functional system defects. and organizational 
automation decisions. An evaluation of project feasibility 
was made by pointing out how ARRA and its employees are 
committed to the realization of the objectives of this 
project . 

The general and specific objectives ... ,Jere out lined to 
show the scope of the project. Some tasks which are part and 
parcel of a softwa re development project were not undertaken 
due to lack of time and expert support. Justifications were 
provided for methodolog ies used in requirements 
specification. further systems analysis . and complete design 
of the general ledger and fi nanc ial reporting subsystem of 
ARRA's fund accounting system 
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5. 1 CONCLUSION 

This study has attempted to demonstrate how an object­
oriented analysis and design of a computerized fund 
accounting system is carried out with particular reference to 
the b6ldget and fi nance control depa rtment of ARRA. 
Organization background information was provided to describe 
the parent system of which budget and finance control 
department is a part. The problems that spurred this thesis 
project were described as existing system inefficiencies, 
structural and functional system defects , and organizati onal 
automation decisions. An evaluation of project feasibility 
was made by poi nt i ng out how ARRA and its empl oyees are 
commi tted to the rea 1 i za t i on of the objectives of thi s 
project. 

The general and specific objectives were outlined to 
show the scope of the proJect. Some tasks wh ich are part and 
parcel of a software devel opment project were not undertaken 
due to lack of time and expert support . Justifications were 
provided for methodologies used ln requirements 
specification, further systems analysis, and complete design 
of t he general ledger and financial report ing subsystem of 
ARRA ' s fund accounting system. 
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I 

The detailed system requirements has b~en specified and 
depicted with the heiJ of data flow diagrams and HIPO charts. 
included in the recClirement specificaticn is a complete 
1 i sti ng of sources and types of docume,-::s that furni sh 
legitimate input data and detailed rul.s t o be followed in 
processing the data . ~he output requirements specification is 
composed of two previous ly prepared and Tour newly added 
financial reports as per the users' needs. 

The object -ori ented approach has been used in describing 
the analysis and design aspects. Object -ori ented analysis and 
design supports a highly structured and modul ar software 
design Modularity is one of 
appraising software quality. 
designing classes end cl ass 

the major criteria used in 
Therefore , the task of 

met hods hcs been done by 
observing the object-oriented design gui de~ines. 

In the object -oriented analysis phase Jbject structures 
were exami ned and Jbjects were classi~ c 2d into various 
categories. Hi erarcry charts . composed -:f diagrams, and 
object relationship : iagrams were used t o cepict inheritance 
relationships, composed- of relationshi ps . and general 
relat ionships respec-:: ively . The second hc -f of the object­
oriented analysis phG~e dealt with obj ect bEnavior analysis. 

, 

Object behavior ana lysis required i rvestigating those 
operations performec by obj ects , obj ect s-::ate changes that 
resu lted from t he cJerat ions, and the eVEnts that tri gger 
objects to perform operations . The re :ationships among 
operations , events , 3nd state changes shc~ how a functional 
requirement is fulf<lled in an obj ect- or~ented system. In 
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summary. object behavior analysis was illustrated in chapter 
three with the he lp of state transition diagrams and 
operation diagrams. 

In the object-oriented design phase . t he object 
structure analysis continued with an implementation focus and 
selected object categories were designated as classes . Data 
structures were designed by identifying the attribut es t hat 
are required for carrYlng out class methods or 
responsibilities . 

The second aspect of the design phase proceeded with the 
description of methods for designated classes . Classes 
exchange messages to request services and to perform services 
according to valid requests. The grouping and flow of 
mess ages in the fund accounting system was depi cted ina 
cl ass communication diagram . 

The last aspect of the object-oriented design entai led 
creat i ng user interface structure. System users act i vate 
class methods and get things done by using interfaces of 
classes . Menus are designed to guide users and provide access 
to all class methods. Most of the interfaces to classes are 
implemented through form windows that allow updating. 
editing . and querying the class databases. Dialog boxes. 
pushbuttons. and other inte rface objects are included to 
enhance the user friendliness of the interface subsystem . 

One of the findings of t his study is that an object ­
oriented approach to systems deve lopment almost removes the 
communication gap between users and developers . Unl ike former 
structured methodologies. an object-oriented approach names 
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objects using the problem domain language . Since the design 
descriptions of processing requirement s are directly 
associ ated with the objects . users are able to understand and 
comment on systems des ign. The basic features of the design 
could be described fully without flowcharts. structure 
charts . and data flow diagrams. Early user sign -offs are now 
postponed upto a leve l where coding is started. 

Objects in a financia l system have three major features. 
A financial system is characterized by intensive data entry 
activities. A financial system is composed of permanent 
objects called accounts, and account balances are frequently 
increased and decreased. The third feature is that all or a 
po rtion of the attributes of one or more account objects are 
used to generate reports. These three features describe the 
less vola tile and stable characteristics of any financial 
system Hence , it is poss ible to design and code standard 
classes with customizable methods and put them in a class 
i i bra ry Thi s 11 bra ry will be composed of data ent ry form 
classes, posting or updating function classes , and data 
summary and report creation classes. It is posslbl e then to 
create a contractual client-server relationship between 
financi al objects and the standard cl asses in the library . 
The use of class libraries fac i litates reusability of codes 
and functions. The creation of reusabl e codes and the use of 
this standard elements through inheritance is one ma jor 
advantage of obj ect- oriented analysis and design. 
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5.2 RECOMMENDATIONS 

Based on requirement specifications and the findings of 
oJject -oriented analysis and design exercise, the following 
recommendati ons are made to aid in further development and 
i ~plementation of the fund accounting system. 

(1) The object-oriented approach is advised to be used for 
reviewing this work before any implementation attempt is 
made. The object oriented approach is also recom~ended 
for analysis, design , implementation of the remaining 
major subsystem, namely the provident fund and payroll 
subsystem . The object -oriented analysis and design 
approach to software engineering is very flexible . 
Classes in an object -oriented system are literally 
independent of one another. A class can be removed or 
modified without causing a rippling effect in the 
system . As system analysis and design is an iterative 
process , object -oriented design specifications are 
easily changeable and updatable. By the same token, 
future software maintenance and upgrading are 
simplified. 

(2) A team shou 1 d be formed to undertake the revi ew and 
implementation of the result of this thesis and the 
analysis and design of the partly manual payroll and 
provident fund subsystem. The team should be composed of 
the chief accountant and a programmer-analyst versed in 
object -oriented programming. Object-oriented languages 
allow easy communication among classes of objects and 
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encapsulation. Global concerns for control flow and data 
flow within t he software system is no more a problem. 
The use of glcbal variables contradicts with the very 
essence of ob~ect - ori ented thinking. Only the protocol 
for requesting and providing a data or service need to 
be described ~'l both the client and server classes. 
Because the met'lods are encapsulated along with the data 
attri butes of the objects. the app 1 i cat i on scope of 
variables and level of complexity of programming is 
substantially mi nimized. Hence, the class structure 
design and methods specification presented in this paper 
could be easily translated into an object-oriented code 
in due course. 

(3) In a conventional relational databases system , data is 
stored in the database wi thout bei ng cha i ned to a 
particular app- ication . But in a pure object-oriented 
database manage~ent system , a particular data stored in 
a databose is r:t accessible without using the method of 
the class to ,,1ich the data structure belongs This 
feature enhances the securi ty of the fi nanci a 1 database. 
Customarily , "' inancial information 1S the most 
vu 1 nerab 1 e tYP2 of i nformat ion. The re 1 i aoil ity of 
records is i rrJroved and tamperi ng with records to 
conceal embezzlement of financial resources is 
minimized. Herce, the acquisition of pure object­
oriented databcses is recommended . 

(4) The budget and "' inance control department is responsible 
for prepa ri ng reports and custody of a 11 transaction 
documents and financial reports. According to the 
requirements irposed by fund providers, all records and 
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all documents must be kept at the head office and be 
available for inspection. This requirement presupposes 
the establishment of a centralized financial system 
Fi e 1 d fi nance offi ces wi 11 continue to send source 
documents di rectly to the head offi ce Therefore, to 
avoid duplication of work and comply with the 
aforementioned requ i rement. a local area accounting 
network need to be i nsta 11 ed at the head offi ce. A 
network is recommended so as to follow the existing plan 
of work distribution. Currently, the financial affair of 
each subproject is hand led by a single accountant. This 
di vi s i on of 1 abor is satisfactory in that no common 
responsibilities are shared among the accountants. 
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APPENDIX I 

LIST OF PERSONS INTERVIEWEO 

1. Ato Kore Bawi Deputy Director of ARRA 

2. Ato Daniel Ayele Head, social services division 

3. Ato Zewde Serboro Head, program formulation and 

budget monitoring division 

4. Ato Kebede Head, budget and finance control 

dept. 

5. Wit Meseret Mengi stu Accountant, budget and fi n. cont. 

dept. 

6. Wlo Eyerusalem Cheri net Accountant, budget and fin . 

cont.dept. 

7. Wit Beyenech Hail e Accountant, budget and fi n. cont. 

dept . 

8. Ato Getnet Bihonegne Heed , Jijiga zonal finance office 

9. Ato Firew Tefera Accountant , Jijiga zonal finance 

10. Ato Tadesse Bezabih 

offi ce 

Zonal Coordianator . Eastern zone 

refugee program, jiJiga 
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APPENDIX II 

INTERVIEW GUIDE FOR ARRA'S OFFICIALS 

PART j General Information about the interview 

1. Interviewee name: .. . ............................. .. . 

2 Intervi ewee Tit le : ... ... .... . .......... .... .. . . ... . . 

3. The i ntervi ewee ' s immedi ate superi or ......... . . ... . . 

4. Date of i ntervi ew. . ... . .......... .... . ... . . . . . .. . . . . 

T~me of interview .... . ..... . ... . .... . ...... . . . ... . . 

Loca: ion of interview .................... .. . .. . 

5. Inte~view's job or functional description 

6. The ' nterviewee 's pl ace in t he organizational chart 

7. j nte~vi ew objective 

150 



PART II INTERVIEW OUESTIONS 

1. When dld this organization came into existence? 

2. What are the obj ectives of the organization? 

3. List the names of organi zati ons that collabora te with ARRA 

in helping refugees. 

a. . .. . ... . . .. . .... ... ........ . ............... .. .. .. . 

b .. . . ... . . . ... . .... . . ....... .. .. . .. ... . ....... . . ... . 

c .. . . . . .. . . . .. . . ... . . . ......... . ................. .. . 

d .. ... .... . . ................... . .... .. .......... . .. . 

e .. . . ...................... . ........ .. . . ..... ... . .. . 

f ... . .. . . . . ............. .... ... .. . .. ... .. . . . . ..... . . 

g ......... ...... ... . .... .. ....... .. . .. ......... . ... . 

h .. . ................ .. .. . 

4. Describe the nature of relationships between ARRA each of 

the above mentioned organizations . 
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5. What a re t he sources of funds for fi nanci ng ARRA ' s 

activities and for covering i ts admlnistrative office 

costs 

6. a. Please list down the major types of assistance given 

tor e f u gee s 

b. Please list down t he major types of assistance given t o 

Ethi opi an returnees .. .. . .. . ... . . ... ... ... .. . .. . .. . ... . 

c. What is the tota l number of Ethiopian and non Ethiopian 

refugees and returrees currently ass isted by ARRA? 

7. How do you judge t he effectiveness of re fugee project 

management responsi bilit~e s undertaken by ARRA in relation 

to the financial and human resources at its disposal . 
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a. The projects are hardly managed as trey shoul d be. 

Yes [ ] No [ ] 

b. The projects are we ll managed taki n~ 'nto account the 

available financial and numan reSO~~C2S 

Yes [ ] No [ ] 

c . The projects could have been more succ2s sful in helping 

refugees provided that ARRA's manager ~ al and 

administrative problems are investigc~ed and solved 

Yes [ ] - No [ ] 

8. List the major departments of ARRA and t1e names of 

heads of the respective departments . 

9. What, if any, are the major operationc' :roblems of ARRA 

i) ................ ,..... . . . . . .. ..... , . . 

i i ) , .......................... . 

iii) .. . . . ........ . , .. .. ..................... .. ... . . .. .. 

i v) ..... , . , . , .... . . .. ............. .. . . . . . 

v ) ..... . . , .. , , . , .... . . . .... .. . ......... . .... ... . , , , .. . ' , 

153 



10. According to your observation . which department(s) are 

facing significant problems? list the names of the 

departments together with t he respective activities or 

functions where the problems are observed. 

It. Is ARRA now ready to engage a consultant to have its 

illfunctioning departments studied? 

Yes [J No [ ] 

12. If your answer to the above question is no. what are the 

reasons for not engaging a consultant now for system 

studies? 

a. Financial (budyetary) probl ems 

Yes [J No [ ] 

b Lack of authorization f rom superior officia l s 

Yes [ ] No [ ] 

c. The studies are deferred to future time 

Yes [J No [ ] 

d. Lack of awareness of the necessity of studying the 

problems for finding solutions 

Yes [ ] No [ ] 
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13. Did you ever contempl ate automati ng certain func tions? 

Yes [ ] No [ ] 

If your answer 1S yes , which activities need to be 

automated? 

i ) ..... , .. .......... . . . .. , .... , ......... . ..... "",. 

ii) 

iii) ..... ",., .... . ', ....... , ..... . ... . ... . ,."",,'. 

i v ) .. . .... " ..... . ""., ....... .. ... . . . . ... " ",.",. 

v) .. . ... . . . , ..... .. . .... . .. ..... ..... . .. .. ,."""". 

14. In your capacity as a leader of ARRA you are entrusted 

the responsibility of ensuring the fu l filment of the 

organizational objectives of the organi za t ion , Do you 

believe that automation could be taken BS one of the 

major solutions for you r operational prob lems? 

Yes [J No [ ] 

15 . If your answer to the above question i s yes, then list 

t he ~a Jo r operations or activities together with the 

names of the departments in the order of priority for 

automation . 

1 ....... . ........ . .. , . . .... , .......... . . .. , ., . . ' " . .. . . . 

2 ... .. ....... . .. , .. , ......... , .... . . . ..... . . . ... " , .. .. . 

3 ."., ..... . . . .......... ', .. .. . ", . . "., .... , ... . " ... , . 
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4 ........................ . .. .. ....... ... . .. .... . .. . .. .. . 

5 

16. a) List the number and type of computers you own 

currently? 

b) describe the purposes for which you have committed 

your existing electronic data process equipment 

c) Will the existing daLa processing equipment be 

adequate for automat i ng the higher priority areas 

mentioned above? 

Yes [ ] ~o [ ] 

d) If your answer for t ne above question is no. do you 

have sufficient financial resources to acquire 

additional data processing equipment and software for 

automating top priority areas and training the 

employees? 

Yes [ ] No [ ] 
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18. Do you have qualified manpower that could undertake the 

analysis and design of a computer information system in 

the proposed areas? 

Yes [J No [ J. 

19 . If answered Q.no . 18 no , would you officially authori ze 

me to undertake the ana lysis and design of a computerized 

i nformat i on system in the des i red a reas as a topi c for my 

thesis? 

Yes [ J No [ J 

20 . If your answer to the above question is yes, would you 

allow me access to all re levant records and provide all 

necessa ry admi ni strat i ve ass i stance to create a conduci ve 

atmosphere for smooth conduct of my research? 

Yes [J No [ J 

Name ............... . .. . " .................... . . 

Signature 

Address: 

Organization 

Tele .. " ,. Fax ... " , . P.O. BOX . . ... . ... . 
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APPENDIX III 

INTERVIEW GUIDE FOR ARRA 'S ACCOUNTANTS 

PART I General Information about the interview 

1. Interviewee name: 

b. Interviewee Educational qualification 

Uni vers ity Educat ion . ... . . ... . .. . .. . ... . ... ... . .. . . . . 

Special traininy . .. . . .. . ... . .. .. .. ....... .. .. . .. . .... . 

2. Interviewee Title: .. .. .. ......... . ............ ... ...... . 

Length of experience in years in the current job, in ARRA 

and otherorgani zations .. . ..................... . ........ . 

3. The intervi ewee's immediate superior 

4. Date of i ntervi ew. 

Timeofinterview ....... , . . . . , . . .. , . .. .. ... , ... . ....... . 

Locat i on of i ntervi ew ...... . . ........................... . 

5. Interviewee's job or functional description 

6. The interviewee 's place in the organizational chart 

7. Interview objective 
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PART II INTERVIEW QUESTIONS 

1. How long have you worked in ARRA ? 

Please indicate the job description and the length of 

experience you have acquired in various posts in ARRA and 

ot her organi zati ons . 

Job Description 

2. Please briefly describe the following questions 

a. List down the names of the departments from which you 

rece ive source documents and wi th which you have work 

relationships 

b. List the names of a department al ong with the 

descr ipt ion of a source document (s). 

Department Source Document 

............... ...... ..... .... .. .. .. . . . .. . .. .. . . .. 

. . . . . . . . . . . . . . . . . . . . , ............ .. .. ... . .. . ... . . . . 
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3. List down your daily activ it ies? 

4. List down other activities you perform less often such as 

once a week, once a month etc. 

5. Please indicate the various permanent records you create 

and use in your department 
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6. List the type of journa 1 s and the types of transact ions or 

entries you record in these journals , and the source 

documents of the entries. 

Journa 1 Transaction Source Document 

161 



7. List the various financial reports you prepare on da il y. 

mont hly. quarterly or annua l basis. 

8. List the names of the departments . if any, to whom you 

send various reports at regular intervals. 

Type of report Department No. of copies 

9. You are current ly using one computer in your department. 

a. List the type of Jobs you do using your computer. 

b. List the types of software you use for accounting jobs . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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c. how many people are using this computer? 

10. What type of records are stored in the computer? 

11. Are you satisfied with the ongoing work procedures? 

Yes [ ] No [ ] 

12. Are you satisfied with the quality (depth and scope) of 

work you are performing now? 

Yes [J No [ ] 

13. Do you use any accounting manuals? 

Yes [ ] No [ ] 

14. What are the problems you are current ,y facing in your 

work? 

15. What improvements do you suggest regarding the quantity 

and quality of work you are currently performing? 
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16. According to your experience , what additional activities 

should be done by using computers? 

17. What addit ional reports or records are necessary tak ing 

into account the internal need for controlling efficiency 

of operations and safeguarding financial resources of 

ARRA. 
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APPENDIX IV 

INTERVIEW GUIDE FOR 

REQUIREMENT ANALYSIS 

A. Type or Description of a transaction or an 

acti vity .. . ............ . ................... .. . . .. . ..... .. . 

B. Name of Person performi ng the act i vity ......... . .... .. . . . . 

1) What other people or employees from another department or 

within this department receive. provide . or approve 

information regarding this particular activity or 

transaction? 

2) How does this transaction or activity originate? 

3) Whal details or types of record or data store is used in 

carrying out all the steps required to complete this 

particular transaction? 
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4) How long does it take to comp lete a particular 

transact i on or act i vity such as report prepa rat ion? 

5) What other peop le are also direct ly involved in carrying 

out this transaction beside you within your department? 

6) (a)How often do you handle the transact ion? How often is 

the transact ion repeated? ...... . ................. . .... . 

(b) How many transactions of that type occur in a day, 

week , month . qua rter semi annua 11 y . and annua 11 y? 

7) Who uses the resulting information? 

8) i) Is each transaction processed and reported 

individually? 

Yes [ ] No [ ] 
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ii ) Is the transaction processed and reported in 

batches? 

Yes [ J No [ ] 

iii) In what manner , form, or method are the 

individual lyn processed or batch processed 

transactions reported? 

9) What type of decisions are made using the t ransaction 

information or the reports generated by processing the 

transact ions? . . . . . . .......... . ................... . .... . 

10 ) In what way or fo r what purposes are the individual or 

batch processed tran sactio ns used? 

11) What information or data's needed to begin performing 

the fi rst step of the transacti on or the activity? 

12) i) Why does a transaction occur frequently? 
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ii ) Is the transaction processed and reported in 

batches? 

Yes [ ] Nc [ ] 

iii) In what manner , form , or method are the 

individuallyn processed or batch processed 

transactions reported? 

9) What type of decisi ons are made using the transaction 

information or the reports generated by processing the 

transactions? ........... . .. . . . ........................ . 

10) In what way or for what purposes are the individual or 

batch processed transactions used? 

11) What information or data is needed to begin performing 

the fi rst step of the transaction or the activity? 

12) i) Why does a transaction occur frequently? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
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ii) What causes or triggers the performance of an 

act 1 V 1 t y? 

(a) Is it a request made by an outside party or 

employees in another department? 

Yes [J No [ ] 

(b ) Is it triggered by events, i .e., t he completion of 

a particular transaction? 

Yes [ ] No [ ] 

(c) Is it triggered by a passage of time? 

Yes [J No [ ] 

13) What is the volume of work i nvolved in a single act ivity? 

14 ) (a ) Are there specific performance standards for the 

performance of the activ i ty or the trc nsaction? 

(b) Who compa res performance aga i nst standa rds? 
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(c) How are processing mistakes caught , discovered , or 

brought into your attention? 

(d) How are errors handled? 

(e) Are the errors that occur in the performance of the 

activity excessive? 

15 ) What steps or procedures are carried out to accomplish 

a g i v e n t ran sac t ion o r t ask ? 

16 ) Are there conditions t hat can affect how a transaction 

is handled or activities carried out? 

17 ) What information or report is generated upon completion 

of this part icular transaction or act ivi ty? 
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18 ) What data is stored as a result of the completion of a 

particular transaction? 

... .. . .. ... ... . .. ......... .. .... . ................... 

19 ) What areas or steps of an activity need specific 

c o n t r o 1 ? 

20) What factors govern the amount of time taken to carryout 

a n act 1 V 1 t y? 

21 ) How does interaction with outside elements occur? 

22 ) What is the cost of system operation or this particular 

23 ) 

act 1 V t y ? 

Are 

s 

there specific 

a t 1 

management 

s f 
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24 ) I n what form is the system data recei ved or stored? 

25 ) W hat d a t a 1 S oft e n m iss i n 9 ? 

26) Is any data developed or used In an adhoc basis? 

27) What reference tables , charts, or other data are used? 

28 ) How are data or activities coded or abbreviated? 

29 ) Who a re t he key persons 1 n t he system? Why a re they 

1 m p 0 r t an t ? 

30) What obstac 1 es or po 1 it i ca 1 i nfl uences a ffect system 

e f f 1 C 1 en c y? 
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31) Are there any data which could be added to the document 

whic h would ease the processing burden? 

yes [ ] No [ ] 

32 ) Are there peak periods? 

Yes[] No [ ] 

Are the documents received on continuous basis? 

Yes[] No[] 

32) What is the impact on the organization if this activity 

is not performed? 

33) What is the impact if this activ ity is performed 

incorrectly? 

34 ) (a) What is the average backlog of documents waitin~ to 

be handled? 

(b) Are there any document priorities? Yes [] No [ J 

(c) Are there significant variations with in the class of 

documents created and processed in relation to this 

particular transaction? Yes [ ] No [ ] 
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35 ) How long are t he processed documents kept in files? 

36 ) What criteria determines when a document is disposed of? 

37 ) What are your problems concerning documents you receive 

from others? 
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APPENDIX V 
DATA ANALYSIS SHEETS 

Administration for Refugee and Returnees Affairs 
Budget and Finance Control Department 

Existing System input forms and output forms summary sheet 

rorm DESCRI PT ION No of SOURCE DESTi~t7ICN FREQUENCY PURPOSE 
NO Ccpl es (No of ':JP1 ~s 

1 Tnvel Advance Clearance 1 F'nance F~ndnce For any wor~er To ccmpute tne :c~~l 
travelllng for perd1em tne ..,()r ~ :!~ 15 
temporary duty entItled to rec2-"'e 

1 Travel Declaratlon Sheet 1 Ar'! department FInance As often as To provloe Of~ l :-d·.ly 

the above form a~prOVed 1 nforme:' on to 
t e (lnance de02 ~:'1lE!nt 
for perdla'n c.:;m;!."nlQ(l 

3 Temporary Payment 511P I Any department Finance As often as To authorl ze doanee 
the above payments to travellIng 
form employees 

, Fuel lssu; ng form 1 Transport Sect Hlfl Flnance Depends on USe<] as a source ilOCune-
travelllng nt to cemoute (CiSt of 
reQUl renents fuel payable to.,911 Co 

5 New 4rrlVals Llst 2 Soclal Serv lces rlnance 0) Depends on Ev;~<;>nre of payrre'1ts to 
Soclal Servlces ( l) the influx new refugees ....no :ame to 

11ve in Addis Abeba 

6 Hospltal ExamInation letter 2 Health & nutrnion FInance (1) Depends on Authorization fer gettl-
Health & Nut lli refugee hea 1 th ing treatment In (:ontra-

prOblems cted hOSpi ta 1 5 

7 Pharmacy letter 1 Health & nutrItIon FInance Oepends on Authorizat Ion for gett i-
refugee hea I th lng mediClnes frcrn 
prob 1 ems contrac t ed pharmacl st 

8 Payment Request for hosoltal- 1 Hej1th & NutrJt ion r lnance ( 1) Depends on shews the :ota 1 ncsalta 
lzat- on and'llediClnes rea l th ~ 'ut .. refugee hea -~ ,., hzat l on 3nd me-:' ':at lon 

prob 1 ems cost to be pale 
9 SuDS' s~ence a 11 0wance payment 2 Health & Nutrition r1nanCe (U deoends on eV Idence of aal .. SUbSl-

request for refuc;ees sent for Mea' t~ ~ Nut ... refugee hea;t stenee a l'C\oIance Jaymen-
;nedl.:a l treatment to 400lS ts to refugees ~ :3 :flng 

10 Ledc;e~ A.ccount 1 F~f'1dnCe Finance for each to I:eep sorteo :~~nsact-
account lon data affect-~c; a 

I partIcular aeco~r : 

:'1 Jour"; l '/oucher 1 '= H~ance Finance for each non I to provlae a m~::r1cal 
.::ash transac- eVIdence Jf a 'lCr.:3sn 
: Ion I trjnsactl~n ~v,:.r: 

, 
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! 'On1l , "0 

:3 

I :..1 , 

:s 

:6 

:8 

i9 

20 

21 

22 

23 

2' 

25 

26 

DESCRIPTION 

Jai l y _300ur",r 5 :layment 
~eaue$: · crm 
Payment ~eauest 

5ar'lk 0ISDUrSe!T'€llt louche r 

Cash :layment loucre r 

,:lecelot Voucher 

Payro 11 Reg1 ster 

B1n Card 

!-Stock Card 

'..Jarehouse and ourcnase 
requlS1 t l0n 

Store requ1slt ' on 

DIspatch Note 

Goods Rece1vlng Note 

Ma ten a1 Issue Jouc her 

Provident cund :-?dger Account 

Cash Book 

NO of 
(.)Oles 

2 

J 

J 

J 

SOORCE 

SIte ~'f1anc:! 
Of ~ 'ce 

DESTI NATION 
( NO of :oDleS ; 

I.fead Qf "' ,ce 1=' 1(1 
SI te r 1ndn Of& 

'"lead OF'': : Jr Sae Heae off1ce ;''1an 
FH'dnce JH ·:2 

Heilc OF':e :r SIte 
rllldnce :"''<'ce 

rleaCl 1fflce ;'~al" 

Head OF .::: ;:r Sne '-lead Off Ice ;:"'n : . 

rlnance O"''''o' ce Fle ia Off Ice = : ' 

Head Off lce or Sne Head Offlce r lnl : J 
Fl e la OffIce F dl 

Stores Stores 

Stores Stores 

Stores Stores (2) 
Purcnaser (2) 

Stores 

Stores 

Stores 

Stores 

FInance 

FInance 
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Stores(4) 

Stores ( 1 ) 
Dr1\'er {21 
Reclp1ent (ll 

Stores (2) 
Purchaser (I 1 
FInance (1) 

Stores (3) 
Rece l ver aept ( 1 ) 

Flnance 

r lnance 

I FREQUENCY PURPOSE 

To prevIae 3 :JOCftoe'1t~ : 
eVIdence of <'Iage Jelj1lle" : , 

I 
1000 oer year To dOC:JT\ent dl scurs~":s I 

effected Oy .:nen ' 

1 2~ 000 Der , yea r 
To dOCl.1Tlent 01 sourSemenE I 

made In casn 

100 Jer yea r To dOCl.IIIent :asn rece';) : , 
180 per _~ea r To dOCLITlent sa 1 ary pay I 
For each item To prov1ae reacy re~rer, 
1n the store ence data 3Dout tne sne- I 

lved 1 tems 
For each ltem To accunu i ate all oata I 
1(1 the store about aCCUl 5 i t 1 on ana :Jse 

of a partlcu l ar item 
100 per year To lnltlate a purchas1ng 

act ivlty '.....,th off1c1a 1 
approva l of the request 

300 per year 

300 per year 

95 per year 

300 per yea r 

One per emD 1 

One for a 11 
bank accounts 

To prov ide a formal and 
object ive eVldence of 
request ana 1 ssue of 1 t 61\ 
To prO'l l de an e'lHlence of 
Issuances to f i eld off1ce 
and contra \ the de 11 very 
of the items i n tranSlt 

To ackno,..oledge the rece : ) 
t of purchased 1 tems and 
c 1 ea r the ourchaser ' s 
1 i abi 11 ty fo r purchase 
advances 
To prO'll de evidence of 
correct usage of 1 tems 

record for contr10ut':ys 
made Dy botn ;lar:'es I' 

Record of 311 c~ecks , 
i ssued fo r a 11 :>ank ac:~ j 



::XISTlNG DATA. ITEMS SUl1"AR Y SHEE-

No :)Ai A. ITE MS fl F2 F3 FJ FS F6 F:- F8 F9 F~ O F:: lr::!=:2 i=:J ::: i ;: 5~r 1:':8 F!9 f20 F2! F22 F23 ""2J F1s l r?5 jF-- ; , , - 1 - ' - t 

! :~3 'le l · e"s 'lame 

I ~ 
, 

I I I I ! ! I I ! 
2 Gate Qf form , X , , , X ( X ( \ 

I 
i , , , , ( I 

, X , , , X 
3 'llCnt'l iy ~ross sal ary I 

I 

i 
I 

, , r~3Son fer : rave i X , I 

I 
5 'Jate of aeoarture X X I i 

: 
s Qa:e of return , X I 
; t1 1lE' \i f aeoart / return , X I I ! , 
8 co of :lays :m !rdVe i X x 

I 9 oe'"01 em a J • oer day x I I 

I 

10 teLa 1 dmt of perdlen x , , 
11 :Jredk fast t ofda ,l y X I I 
12 iunch : of dai l y oer X 
!3 Jl nner : of oal l y per X-

14 rcoo . t of dally Jerd X I !\ ca lcul atea oerd,em rec f.. , 
16 !idve ll ers sectIon/dec X 

I 
! 

Ii authorl zed / approved by X X X X X X , \ X X , 
I 18 checked /certifIed Oy X X X X X X , X X , 

19 renarl:.s X X X 
20 ,mt of advance taken X X 

I 21 pay mode cash/ check X x 
22 cheek no X , X X 
23 oreoarea by X X X X x X 
24 reeel ved by X x 
2\ cpv/ bdv no X X - X X X 
26 froo (dept ) X X X 
2i to (dept ) , X X X 
28 payee name X X X X X 
29 :3dvance/ payment reason X X X X X 
30 groJect no ./symbol X X X X 
31 udget de5Crlptlor X 
32 budget code no X 
33 reQuested by X X X X ) X 
34 benZIne In 11ter5 X 
35 01 se lI n 1 Hers X 
36 01 I In l1ter s X 
3i full name of refugee X X X X X 
38 1 0 No of refugee X 
39 amt reeel veo by refug X X I 
40 etter no X , 

I I I 
.11 pnarma cy name X , 

I I 42 1"10S01 td 1 name X X X I i I 
43 oescflot 10n of medlCln X 

I 
I I I 

I 

, 
44 ourpose Jf message X X I 

, 
45 r:f,j~ee :.rOJ ect S l ~e X X , 

I 
I X I 

46 "e f~ee meo lc a l coSt X I I I , 

176 



53 I 
S-! I 
55 i 
56 1 

l;1 
l!1 
6: I 
62 
63 
6-1 
6S 
66 
6; , 
611 

6'1 '0 , . 
;2 
73 
74 
75 
76 
7-
78 
7\ 
80 
8: 
81 
83 
6-1 ' 
8: I 
8: I 
6- ' 
6E 
8'; 1 
9( 
0' , 

92 1 

:e01: 3mour: 
:~=<! j : ~mci.Jn:;. 

~CCOUfi1:, :-a ~nc £' 

:Jd i :ar~'ec ~or ... arc 
:la 1 tJr~ugr: "',:!r ... ar:l 
acc:lunt 'JeSC~ 1 0t ; or 

JV ne 
oudge: ac:ount no 
name Jf Oe l ' y iaDcurer 
t.ota i r:(I ::r" Cays NOr\;. 
:yoe J~ N()r ~ 
~at,:; :;e~ Jay 
:ota ' ~2r'1 ; "g 
, ncane :ax oeduct 1 on 
"let paj 
:layll'lg 'Jfflce 
'"ecel ved frClll 
amount reeel veo 
:lescnot1()n 'Jf rece'pt 
~eeelpt cash l chec~ 
'Jage no forn / record 
TIOnth of pe)1f.ent 
employee sena l no 
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