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ABSTRACT 

Since technology is getting enhancement, a computerized system is one of the 

technologies that is going to replace the manual system which will be obsolete one day 

in the future. 

In recent years, the business of YC Company Limited has been expanding rapidly, 

therefore, there have been impacts on company operations. Its departments are 

confronting with overload work. Therefore to keep up with the workload, the computer 

must be introduced to assist managing organizing and control its business process. 

This project is developed to improve the existing operation system at The 

Accounting Department of the company. The emphasis is on computerization as to 

provide the right information at the right time. Several reports can also be generated as 

output of integrated data for planner and management to be used as a tool in planning, 

forecasting and decision-making. 
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I. INTRODUCTION 

1.1 Background of the Project 

The Accounting Receivable Department of YC Company Limited uses Excel 

program for data processing. The department has to work for various data and there are 

redundant work and etTors. 

The existing system is manual, so it requires paperwork to record all transactions. 

To handle working process manually especially in account receivable no planning and 

forecast on credit control of quick movement of account receivable. These problems 

have made the company unable to work more efficiently. Some problems that have 

been observed are: 

(1) Customer complains about slow response on their inquiries. 

(2) Accounting Receivable is not up-to-date. 

(3) There is no sign warning on overdue invoice and credit limit. 

( 4) Redundancy of work process occurs in many departments. 

(5) There is a lack of security to protect information in the system. 

(6) Employees complain that they do not have enough facilities to help them in 

planning. 

(7) It is time - consuming searching documents when specific information is 

needed. 

Accounting Receivable Department requires new efficient accounting system to 

serve the business requirements. New database with single handling of data is required 

for any related departments. 
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1.2 Objectives of the Project 

The object of account receivable project can be defined as: 

(I) To study the existing manual system, and its. 

(2) To study user's requirement. 

(3) To analyze the existing system and provide an alternative solution. 

(4) To analyses, design and test the new account receivable system 

(5) To implement the new system. 

The benefit of the new system is project development focusing on handling 

working process manually especially in account receivable. Account receivable system 

is used to protect the value of data assets, make the data resource responsive to change 

information needs, enable the data-processing organization and reduce the costs of 

improving performance. It can decrease the problem about redundancy of data, enable 

to recover data, and increase consistency data. It can be defined as: 

(1) To solve the manual system's problems. 

(2) To create reports to account receivable system. 

(3) To reduce paperwork in many departments. 

( 4) To reduce redundancy in work process. 

1.3 Scope of the Project 

The account receivable system will combine all the data into one place in which 

Sales Department and Accounting Department share the same database. The following 

process will be the scope, which can be defined as follows: 

(1) To analyses, design and test the new system for account receivable. 

(2) To design input form and report to support the system and work process. 

(3) To study and analyses the existing data collection. 

(4) To analyze costs and benefits of the proposed system. 
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(5) To reduce paperwork in many departments. 

(6) To reduce redundancy in work processes. 

(7) To maintain account receivable master file. 

(8) To produce user manual as a tool in training a user how to operate the 

system. 

The accounting receivables system is created to assist the staff in each department 

to perform their jobs more easily, minimize any human errors and provide them back 

with the variety of up-to-date reports. 

1.4 Deliverables 

The designed system will be beneficial to the YC Company in managing its 

operation m account receivable. The system performs mostly to reduce time in 

customer information, product information, order, invoice, receipt invoice, and tax 

invoice. To implement this project, it is necessary to invest reasonable funds for 

physical equipment. It is worth investing because the new system can make profits in a 

short period of time. The new system requires the following: 

(1) Application software which is developed by Oracle 9i. 

(2) Screen layout for Graphical User Interface (GUI). 

(3) Local Area Network (LAN). 

(4) Various hard copy layout reports as following; 

(a) Summary invoice report. 

(b) Summary credit_note report. 

(c) Summary receipt invoice report. 

(d) Summary tax invoice report. 

(e) Summary withholding tax report. 

(f) Summary bank statement report. 
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1.5 Project Plan (Include Gantt Chart) 

The project plan of account receivable system is presented in gantt chart. (See 

Figure 1.1. Project planning of Account Receivable System). 

4 
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II. THE EXISTING SYSTEM 

2.1 Background of the Company 

YC Company Limited was established m 1976. The pulp that the company 

manufactures forms the basic raw material from which paper is produced. The kinds of 

pulp are processed using raw material namely bamboo, kenaf and eucalyptus. All 

categories of raw materials are cultivated in the Thai agricultural sector and hence 

cultivation of these materials help sustain this sector. Bamboo and kenaf are 

particularly environmentally-friendly in that they do not require the use of long living 

trees and are therefore preferred raw material for companies manufacturing specifically 

environmentally-friendly paper products. 

Most of YC's customers are manufacturers of printing and writing paper to be 

sold domestically and internationally. Virtually the entire income of the company 

comes directly from selling pulp with no more than 1 % of income being acquired from 

the sale of chemical by-products, and the derivative of the pulp processing operation. 

Table 2.1. The Company's Income over the Last Three Years. 

2000 1999 1998 
Item % % % 

Million Baht Million Bahl Million Bahl 

Domestic 3,084.688 61 2,175.145 57 1,578.010 46 

Export 2,013.266 39 1,652.650 43 1,887.769 54 
-

Total 5,097.954 100 3,827.795 100 3,465.779 100 

Increase 1,270.159 33 362.016 10 717.676 26 
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The fortunes of the pulp and paper industry over the year 2000 have fluctuated 

considerably in comparison with 1999. The price of pulp rose during 1999, and it 

carried on rising continuously, until reaching saturation point in about the third quarter 

of 2000. 

The higher prices of pulp had a direct impact on the price of paper products, but 

eventual oversupply in the paper industry, together with the overall economic troubles 

of Southeast Asia have hindered the prospects of the industry. The pulp and paper 

market also had to face a contraction of the US economy during 2000, and therefore the 

price of paper on the world market was not expected to rise significant! y. As it is, the 

market has been oversupplied from mid-2000 onwards, and this has been having 

particular effects on those paper manufacturers who have not thoroughly integrated their 

paper mills, losing out because the difference in prices for paper and pulp do not cover 

the costs of production. These producers have had to reduce manufacturing capacity or 

manufacture other types of paper that utilize recycled paper to a higher degree. 

The discouraging position as regards the world pulp price has led paper producers 

to conclude that pulp prices have already reached their peak and are likely to fall further 

in the foreseeable future. Another that pressures the pulp price is that during the rising 

pulp price period, most paper manufacturers have accumulated significant stock 

excesses. Consequently the pulp market has been slow this year, and partly due to high 

prices before. The warehouses are full yet the demand is shrinking, hence it has 

resulted in the fall in prices since the third quarter of 2000. 

The economic condition of the pulp and paper industry in 2000 can be seen as a 

natural occurrence for this industry in that the industry is characteristically cyclical, 

industry professionals being well familiar with such price cycles. 

7 



YC Company Limited has followed a sales strategy emphasizing the value of 

regular customers, generally those who require pulp as the raw material for their own 

products. The company still commands 80% domestic market share in Thailand on 

which the company utilizes more than 50% of its production capacity and which allows 

for more certainty notwithstanding the slower demand in International market. 

Conversely, by employing the other 50% of production capacity for the export markets 

the company gains from safer access to a broader band of currencies. 

The Organization Chart of Account Receivable System of YC Company Limited 

are shown in Figure 2.1. 

2.2 General Information on Area under Study - Input, Process, Output 

2.2.1 Input of the Existing System 

Since the existing system activities are managed manually, the inputs, therefore, 

consist of raw data, paperwork, filing and filing forms. These inputs can be classified 

by each source entity and are listed below: 

(1) Place order. 

(2) Receive customer record. 

(3) Delivery order. 

(4) Return invoice from customer. 

(5) Payment overdue. 

(6) Confirm payment. 

(7) Receive cash or cheque from customer. 

(8) Withholding Tax Document. 

(9) Pay-in slip. 

(10) Return cheque from bank 

(11) Bank Statement. 

8 
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2.2.2 Process of the Existing System 

The process of the existing system starts when the company receives an order 

from the customer and will end the process when the payment is deposited to the bank. 

The Context Diagram and The Data Flow Diagram Level 1 (Existing System) of Fancy 

Paper Company Limited is shown in Figure 2.2. and in Figure 2.3. 

Process 1.0 

Step 1 

Step 2 

Step 3 

Step 4 

Process 2.0 

Step 1 

Step 2 

Step 3 

Process 3.0 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Receive an order 

Check customer requirement and condition on 

purchase order. 

Check unit price. 

Check credit limit. 

Approve an order. 

Shipment 

Confirm order detail. 

Create delivery order. 

Submit order and delivery. 

Invoice 

Check order and delivery detail. 

Check customer detail. 

Create invoice. 

Sent invoice to customer. 

Submit to invoice. 

Create credit_note invoice, if mvo1ce have some 

problem 

Sent credit_note invoice to customer. 

Submit to credit_note invoice. 
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Process 4.0 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Process 5.0 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Due payment 

Check invoice due date detail. 

Confirm customer to payment. 

Receive cash or cheque from customer. 

Receive withholding tax document from customer. 

Create receipt invoice. 

Create tax invoice. 

Sent receipt invoice and tax invoice to customer. 

Submit customer payment. 

Pay in 

Check cheque date to pay in. 

Pay in cheque or cash to bank. 

Record pay in detail in to customer receive detail 

store. 

Update bank statement book. 

Check customer detail with bank statement. 
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2.2.3 Output of the Existing System 

The output of the existing system consists of completing paperwork, and filling 

the form, etc., which are derived from the processes. All outputs are classified by 

specified source or entity and are listed below: 

(I) Reject order. 

(2) Sent invoice to customer. 

(3) Output to account department. 

( 4) Order number. 

(5) Credit_note invoice to customer. 

(6) Pay-in cheque or cash to the bank. 

(7) Return cheque to customer. 

2.3 Resource of the Existing System 

The resource of the existing system is the items that are used m up-to-date 

operations to convert inputs to outputs. These items are listed below: 

2.3.1 Personnel 

2 documentation staff 

They prepare all customers' orders, check credit limit, and pay in cash or cheque 

payment to the bank, keep document, etc. 

3 accounting staff 

They prepare all information such as customer's details, order, invoice, receipt, 

tax invoice, bank statement, and etc. 

2.3.2 Hardware 

2 electronics type writers 

Copier machine 

Facsimile 
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2.4 Existing Forms 

The existing form that the company is currently using compose of the following: 

( 1) Order form. 

(2) Invoice form. 

(3) Credit note invoice form. 

(4) Receipt invoice form. 

(5) Tax invoice form. 

(6) Return cheque-listing form. 

2.5 Benefits and Weaknesses of the Existing System 

The study the existing account receivable system, demonstrates that this account 

receivable system is unable to handle the high volume of daily transactions as well as 

data maintenance and there are many errors in the existing system. The benefit and 

weakness of the existing system are listed as follows: 

2.5.1 Benefits of the Existing System 

( 1) It is very easy to handle the manual system. 

(2) No costs or efforts are required. 

(3) Users are familiar with the old system. 

( 4) Data is kept in files, which can be carried along and can be used by other 

departments. 

2.5.2 Weaknesses of the Existing System 

(1) There are duplicates of documents. 

(2) There is no systematic standard to support efficient procedure. 

(3) It is time consuming to refer to the information. 

( 4) Account information is not up-to-date. 

(5) Data is redundant and becomes inconsistent. 
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(6) There is redundancy of work. 

(7) It cannot provide reports. 

(8) The possibility of human error is high. 

(9) There is a lack of security to protect information in the system. 

(I 0) Personnel calculations are not accurate. 

( 11) Development costs are very high. 

(12) There is a poor planning in account receivable system. 
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III. THE PROPOSED SYSTEM 

The system analysis design in this project 1s carried out by using standard 

methods. The proposed computerized system is designed to facilitate the up-to-date 

operation and set up an information base for management. The proposed system will 

serve all user requirements, utilize the existing resources, increase efficiency and 

effectiveness of the operations. 

3.1 User Requirements 

In account receivable system, the updated information is important to the 

organization, as it requires accurate reliable information. The acquired information 

from the system must be presented in the usable form, or in the written report, which 

will be simply understood, used and analyzed by the management team in making 

decisions. The information includes order report, invoice and credit_note report, receipt 

invoice report and tax invoice report. 

The user requirements are obtained from the users themselves and the existing 

system evaluation. Actually, the existing system can serve the user requirements to 

some extent. But users still need further development for more system function as well 

as improvement within the existing system operating scope. The main development and 

improvement includes query capability volume report, database storage, security and 

etc. The user requirements are concluded as follows: 

( 1) The staff are able to view the information of each customer from the 

computer any time. 

(2) The staff take less time to obtain the required information details about 

customer, product, order, invoice and credit_note invoice, receipt invoice, 

and tax invoice. 
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(3) The proposed system can provide up-to-date and accurate information. 

( 4) The proposed system can reduce process of work. 

(5) The proposed system is be easy to use and the familiar all users. 

(6) Information can be shared among several systems at the same time. 

(7) The proposed system can allow multiple users to access the database at the 

same time. 

(8) The proposed system can show historical data for tracing back information 

when an error is occurred. 

(9) The proposed system can identify users' access authority, and allow only 

authorized person to work on their authorized jobs. 

3.2 System Design 

System design is the evaluation of alternative solutions and the specification of a 

detailed computer-based solution. The new proposed system was designed with an aim 

to solve the current problems existing in the present system to meet all user 

requirements. There are many strategies or techniques for performing a systems design. 

They include modern structured analysis information engineering, prototyping, JAD 

(Joint application development), RAD (Rapid application development) and object

oriented design. These strategies are often viewed as competing alternative approaches 

to system design. The techniques used to analyze and design this new proposed system 

are the context diagram, the data flow diagram (DFD) and the structure analysis. 

Modern structured design is a process-oriented technique for breaking up a large 

program into a hierarchy of modules that result in a computer program that is easier to 

implement and maintain change. It is top-down program designed and structured 

programming that refines the objectives represented in terms of a layered model of 

system requirement. The basic tools that are used to analyze and design this project are: 

18 



( 1) Context Data Flow Diagram. 

(2) Data Flow Diagram (DFD). 

(3) Feasibility Analysis of Candidate System. 

( 4) Data Dictionary. 

(5) System Structure Chart. 

(6) Process Specification. 

(7) Database Design. 

(8) Process Specification. 

(9) Output Design. 

(10) User interface design. 

3.2. l Context Diagram 

The context diagram is constructed to establish initial project scope. It shows 

only the system's interfaces with its environment. This context data flow diagram 

defines the scope and boundary for the system and project. Because the scope of any 

project is always subject to change, the context diagram is also subject to constant 

change. A synonym is environmental model. There are the net inputs to determine its 

source and net output to determine its destination. Both sources and destinations will 

become external agents on the context diagram and there contains only one process in 

the diagram. 

The context diagram of YC Company Limited associated with four external 

entities: Customer, Sales Department, Accounting Department and Bank as shown in 

Figure 3.1. Context Diagram (New System). 
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Input data that flow into the system are listed below: 

(1) Customer information. 

(2) Delivery information. 

(3) Return invoice from customer. 

(4) Payment overdue. 

(5) Cash or cheque information. 

(6) Withholding tax document. 

(7) Pay-in slip. 

(8) Bank statement. 

(9) Return cheque from bank. 

Output from the system are listed below: 

( 1) Invoice to customer. 

(2) Output to Accounting Department. 

(3) Order number. 

(4) Credit_note invoice to customer. 

(5) Pay-in cheque or cash to bank. 

(6) Return cheque to customer 
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3.2.2 Data Flow Diagram 

The data flow diagram is a tool that depicts the flow of data through a system and 

the work or processing performed by the proposed system. There are several competing 

symbol sets for DFDs but the data flow diagram in this project uses the Gane and 

Sarson notation because of its popularity and CASE tool support. The meaning of the 

symbol will be clarified in Figure 3.2. The Gane and Sarson Notation. 

The process of the new proposed system can be summarized as below: 

Process 1: Customer Record 

A staff records the details of all new customers to entry or old customers to 

modify record. 

Process 2: Accept order request 

Staff accepts an order from a customer and generates order information 

report to Sales Department to send product to customers follow in order. 

Process 3: Create invoice 

After customers receive the products and sign on the delivery order and 

return it to Sale Department. Sales Department will send delivery information to 

create invoice to customers and generates invoice information report to 

Accounting Department. Sometimes invoice may have some problems about the 

price of the product. Staff creates credit_note invoice to credit all prices in the 

invoice for customers and generates credit_note invoice information report to 

Accounting Department. 
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Process Number 

Process Name 

External Agent 

[ I data stores 

data flow 

St. Gabriel's Library, Au 

The rounded rectangles represent process 

A Process is work performed on, or in 
response to incoming data flows or 
conditions. A synonym is transformed. 

The squares represent external agents 

An External Agent defines a person, 
organization unit, other system, or other 
organization that lies outside the scope 
of the project but that interacts with the 
system begin studied. External agents 
provide the net inputs into a system and 
receive net ouputs from a system. 
Common synonyms include external 
entity. 

The open-ended boxes represent data stores 

A Data Store is an "inventory" of data. 
Synonyms include file and database. 
(although those terms are too 
implementation-oriented for essential 
process modeling). 

The arows represent data flow 

A Data Flow represents an input of data 
to a process or the output of data (or 
information) from a process. A data 
flow is also used to represent the 
creation, reading, deletion, or updating 
of data in a file or database (called a 
data store on the DFD). 

Figure 3.2 The Gane and Sarson Notation. 
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Process 4: Create receipt invoice and tax invoice 

On the due date for the payment on a credit invoice, staff will confirm the 

amount, and the type to payment (cash, cheque or transfer), and place to receive 

the money. After confirm detail, staff create invoice receipt and tax invoice to the 

customer and generates receipt invoice information report and tax invoice 

information report to Accounting Department and generate receipt information 

report to President. 

Process 5: Receiving money and withholding tax document 

After the staff receive money and withhold tax document from customer, 

they deposit the money to the bank and generate bank statement information 

report to Accounting Department. Concerning withholding tax document, staff 

will record withholding tax amount (0% embassy, 1 % for government, and 3% for 

others) to credit invoice amount and generates withholding tax information report 

to Accounting Department. Sometimes the cheques cannot be deposited at the 

bank because there are name errors or the customer has no balance at the bank, so 

the bank will reject the cheque. After the staff get the rejected cheque, they will 

return it to the customer to solve the problem and to deposit the money again. 

All processes will be shown in Figure 3.3 Data Flow Diagram Level 1 of proposed 

system and each process will be shown thoroughly separately in level 1 Data Flow 

Diagram Level 2 and 3 in Appendix A. 
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Figure 3.3. Data Flow Diagram Level 1. 

25 



3.2.3 Feasibility Analysis of Candidate System 

The techniques for candidate system have 2 type 

1. Candidate System Matrix 

2. Feasibility Analysis Matrix 

The Candidate System matrix is the matrix identifying and comparing many 

aspects of the candidate solution. Those aspects may be the benefit derived from the 

system, and software and hardware needed. The candidate system matrix documents 

the similarities and differences between candidate system; however, it offers no 

analysis. 

The Feasibility analysis matrix is the second matrix, which is the complement of 

the candidate system matrix. The feasibility includes an analysis and ranking of the 

candidate systems. The columns of feasibility analysis matrix correspond to each 

candidate. The rows of feasibility analysis matrix correspond to the feasibility criteria, 

which consist of operational feasibility, Technical feasibility, Economic feasibility, 

schedule feasibility. Rows are added to describe the general solution and a ranking of 

the candidates. After ranking all candidates on each criterion, a final ranking or score is 

recorded in the last row. The feasibility analysis of candidate system is represented in 

Appendix B. 

3.2.4 Data Dictionary 

The date dictionary is a repository that contains descriptions of all data objects 

consumed or produced by software. It is used to support the data flow diagram. The 

data dictionary is represented in Appendix C. 

3.2.5 Structure Chart 

The structure chart is derived by studying the flow of data through the program. 

The structure charts are used to graphically depict a modular design of a program. 
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Specifically, they show how the program has been partitioned into more smaller 

manageable modules, the hierarchy and organization of those modules, and the 

communication interfaces between modules. Structure charts, however, do not show 

the internal procedures performed by the module or the internal data used by the 

module. The system structure chart of this project is shown in Appendix D. 

3.2.6 Process Specification 

The process specification can be used to specify the processing details implied by 

a bubble within a DFD. It describes the input to a function, the algorithm that is applied 

to the input and the output hat is produced. In addition, the process specification 

indicates restrictions and limitations imposed on the process (function), performance 

characteristic that are relevant to the process, and design constraints that influence the 

way in which the process will be implemented. A description of each function 

presented in the DFD is contained in a process specification. The process specification 

of this project is represented in Appendix E. 

3.2.7 Database Design 

The design of data goes far beyond the simple layout of records. Databases are a shared 

resource. Many programs will use them. The good designing databases must be adaptable to 

future requirements and expansion and also can access the data in order to improve performance 

of the company. The database design of this project is shown in Appendix F. 

3.2.8 User Interface Design 

The idea of user interface design is to build an easy to learn and easy to use dialogue for the 

user's new system. The pmpose of this design is to prepare technical design specifications for an 

on-line user interface. The user inte1face design is represented in Appendix G. 
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3.2.9 Output Design 

Transaction output<> will frequently be designed as preprinted forms onto which transaction 

details will be printed. Reports and other outputs are usually printed directly onto paper or 

displayed on a tem1inal screen. In any event, the precise format and layout of the outputs must be 

specified. Finally, internal controls must be specified to ensure that the outputs are not lost, 

misrouted, misused or incomplete. The output is represented in Appendix H. 

3.3 Hardware and Software Requirement 

The proposed system is still operating on the existing computer configuration and uses 

server-base on local area network. A server-base is designed to provide access to many files while 

maintaining performance and security to the user. Server-based sharing of data can be centrally 

administered and controlled. Security is the most primary reason for choosing a server-based 

approach to networking. 

In a server-based environment, Window NT is used as a file server to provide users to 

access the application at the same time. All PCs are connected together by LAN and Windows 

NT operating system. The prevailing computing model is currently client/server wherein a 

network of clients, single-user computers, is connected to and interoperates with server, multiple 

user computers that share their services. 

The personnel computer will be used to run this system. The entire computers will be 

connected together as a computer network in order to share all the resources. There will be a 

computer acting as file server. All the data transactions will be kept there, so that all the users will 

be able to get the updated data from one place. 

The hardware required for the system shall follow Oracle information technology standard 

as follows: 
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Oracle Fo1ms Develop Relea<>e 6i for Window NT 

Hardware and Software Requirements 

(1) For Forms Developer Itself 

(a) Hardware 

Fonns Developer is designed to be installed and run on an IBM or 

100% compatible PC with a Pentium processor or better. A CD-RPM drive 

functioning as a logical drive is also required for the installation process. For 

information on monitor, printer, and mouse requirements, see your Microsoft 

Windows documentation. 

(b) Operation System 

This version of Forms Developer requires Microsoft Windows. 

Specifically, one of the following versions: 

(1) Windows 95 (any version) 

(2) Windows 98 (any version) 

(3) Windows NT (Service Pack 5 or Later) 

( c) RAM for Design Time 

128 MB of RAM provides adequate space for installing and using the 

design/compile po1tions of the Forms Developer product. (You might find 

that your project works well with less.) 

( d) RAM for Runtime 

The amount of RAM (128MB) required to run a completed Fo1ms 

application depends on several factors: the mode in which it will be deployed 

(we/3-tier or client-server), and the size and complexity of the application itself. 
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(2) Related Software 

(a) Database Server 

Forms Developer is designed to be used with one of the following 

Oracle database servers: 

(1) Oracle9 (9.0.5 or9.0.6) 

(2) Oracle9i (9.1.5 or 9.1.6) 

The server also requires Net9 for Windows. You can use Personal 

Oracle for Windows or Personal Oracle Lite as your server. For the most 

robust support, however, Oracle9 or 9i is recommended. You can use a non-

Oracle database server (through ODBC) if it provides equivalent function. 

Oracle Reports Developer Release 6i for Window NT 

Hardware and Software Requirements 

(1) Reports Developer 

(a) Hardware 

Reports Developer is designed to be installed and run on an IBM or 

100% compatible PC with a Pentium processor or better. A CD-ROM drive 

functioning as a logical drive is also required for the installation process. For 

information on monitor, printer, and mouse requirements. 

(b) Operating System 

This version of Reports Developer requires Microsoft Windows. 

Specifically, one of the following versions: 

(1) Windows 95 (any version) 

(2) Windows 98 (any version) 

(3) Windows NT 4.0 (Service Pack 5 or later) 
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( c) RAM for Design Time 

To provides adequate space for installing and using the design/compile 

portions of the Repmts Developer product, we suggest 128 of RAM. (You 

might find that your project works well with less.) 

(d) RAMforRuntime 

The amount of RAM required to run a completed Report application 

depends on the following factors: 

(1) The mode in which it will be deployed (web/3-tier or client-server) 

(2) The size and complexity of the report itself 

(2) Related Software 

We may want to run the software described in this section on the same 

machine or off of a server running on another machine. 

(a) Database Server 

Reports Developer is designed to be used with one of the 

following Oracle database servers: 

(1) Oracle9 (9.0.5 or 9.0.6) 

(2) Oracle9i (9.1.5 or9.l.6) 

Using the server also requires Net8 for Windows. You can also 

use Personal Oracle for Windows or Personal Oracle Lite as your 

server. For the most robust support, however, Oracle9 or Oracle9i is 

recommended. You can also use a non-Oracle ODBC database server 

if it provides the equivalent functions. 
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Oracle9i Database Release 1 (9 .0.1.1.1) 

The Oracle9i Database top-level component consists of the following installation 

types: 

(1) Enterprise Edition 

The system requirements for Enterprise Edition, Standard Edition, and 

Personal Edition are described in Table 3.2. The requirements for Custom 

depend upon the components selected for installation below. 

Table 3.2. The Requirements for Custom Depending on the Components Selected for 
Installation. 

Requirement Enterprise Edition 

Operating System Windows NT 4.0, Windows 2000 
WindowsNT 4.0 Service Pack Certified with 5.0 or higher 
Windows NT Service Pack Not required; certified wit 1 or higher 
Minimal Processor Pentium 166 or Pentium 200 
Recommended Processor Pentium 233 or Pentium 266 
RAM 128 MB (256 MB recommended) 
FAT file system: 

- Oracle home drive - 4.5MB 

- System drive - 140MB 

NTFS file system: 

- Oracle home drive - 2.75 GB 

- System drive - 140MB 

Temp Space 400MB 
Virtual Memory Initial Size 200 MB 
Video 256 Color 

All kinds of hardware and software, which are used for YC are installed for the 

routine operation of the company. The specification is shown below: 

3.3.1 Hardware Requirements 

( 1) Computer server 1 set. 

(a) CPU Intel Pentium III 1 GHz. 

(b) Hard Disk 20 GB. 
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(c) Diskette Drive, 1.44MB/Boot. 

(d) SD ROM 256 MB. 

(e) Keyboard and mouse. 

(f) Monitor 15" Super VGA Color-digital. 

(2) Workstation 3 sets. 

(a) CPU Intel Pentium III 733 MHz. 

(b) Hard Disk 10 GB. 

(c) Diskette Drive, 1.44MB/Boot. 

(d) SD ROM Drive. 

(e) Keyboard and mouse. 

(f) Monitor 15" Super VGA Color-digital. 

(3) Printer. 

(a) Dot-Matriz Printer (Epson LQ2180I, 24pin) 

(b) Inkjet HP1200. 

(4) UPS (Uninterruptable Power Supply) 1 KVA 1 set. 

(5) Network Interface. 

(a) UPT Cable CAT-5. 

(b) Lan bit Multi Switching (Hub) 12 ports. 

(c) Ethernet LAN card 10/100 Mbps. 

3.3.2 Software Requirements 

The software requirement can be summarized as follows: 

(1) Network operation system. 

(a) Microsoft Window NT Version 4.0 server. 

(2) Operation system. 

(a) Microsoft Window 98. 
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(3) System development software. 

(a) Microsoft Office 97. 

(b) Oracle 9i. 

( c) Mcafee Scan for Virus. 

Figure 3.4 Show the Hardware Configuration of Accounting Receivable 

Department. 
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3.4 System Security and Control 

One of the most important considerations in the development of system operation 

is security. Since a user-friendly program is created, anyone can access the program if 

needed. Therefore, to keep the accuracy of data, management team needs to be 

extremely careful at this point. The security strategies are listed below: 

3.4.1 Backup Data Periodically 

All data are backed up in diskettes at the end of a week in order to prevent the 

damage in the hard disk and kept the backup diskette separately in a secure place. 

3.4.2 User Authentication 

The user ID and passwords are assigned to authorized persons. When a user logs 

on, the system asks for both a user ID and a password. 

3.4.3 Passwords Must Be Changed Periodically 

Password must be specified by only authorized user and nobody can know the 

other's password. Passwords must be changed every 90 days. 

3.4.4 Using UPS 

The failure of the main electricity supply causes interruption to the function of the 

computer facility or telecommunication network. UPS (Uninterrupted Power Supply) is 

used to supply power in case of main electricity shut down. 

3.4.5 Virus Checking 

A virus-checking program will be installed for scanning virus before running any 

program. Service information system will update the virus-checking program every 6 

months. 
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3.5 Cost and Benefit Analysis 

3.5.1 Cost Analysis 

Cost-benefit analysis is a measure of the cost-effectiveness of a project. Costs fall 

into two categories. There are costs associated with developing the system and there are 

costs associated with operating a system. 

The information of The Development Cost and Operation Cost is shown 111 

Appendix B. 

3.5.2 Benefit Analysis 

Benefits are classified as tangible and intangible. Tangible benefits are those that 

can easily be quantified. It is usually measured in terms of monthly or annual savings 

or of profits to the firm. Some examples of tangible benefits are fewer processing 

errors; increased throughput; decreased responses time; elimination of job steps; 

reduced expenses; and reduced credit losses. But intangible benefits are those benefits 

believed to be difficult or impossible to quantify. Unless these benefits are at least 

identified, it is entirely possible that many projects would not be feasible. Example of 

intangible benefits is improved customer goodwill; improved employ morale; better 

service to community; and better decision making. 

The information of The Tangible Benefits and Intangible Benefits is shown in 

Appendix B. 

3.5.3 Break Even Point 

The principle objective of the comparison between costs and benefit is to evaluate 

the break-even point representing the time when the benefit is equal to the investment 

cost. One concept that should be applied to estimate the break-even point is the 

adjustment of costs and benefits to reflect the time value of money. 
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Time value of money concept is a baht today is worth more than a baht one year from 

now. Some of the costs of a system will be accrued after implementation. Additionally, 

all benefits of the new system will be accrued in the future before cost benefit analysis, 

these costs should be brought back to current baht. 

For the new proposed system, the hardware and software cost will be amortized 

into 5 years, therefore, the cost will be equally through to year 5. The implement cost, 

in the first year, is numerous amounts due to installation of both the hardware and 

software. All costs will be increased 5% every year. 

The benefit, the second candidate approximately 282,000 Baht, normally involves 

labor savings and operating cost saving. 

The cost comparison of the existing system and the proposed system and the 

break even analysis chart is shown in Appendix B. 

3.5.4 Payback Analysis 

The payback period is determined from how much time will lapse before accrued 

benefits overtake accrued and continuing cost. Because systems development costs are 

incmTed long before benefits begin to accrue, it will take some time period for the 

benefits to overtake the costs. After implementation, you will incur additional operating 

expenses that must be recovered. The payback period formula is shown below: 

Number of years to pay back = 

or 
Original investment 

Annual net cash inflow 

Payback period = I 

(1-T)R 

Where: I = investment cost or capital expenditure 

T = corporation tax rate in percent 

R = average annual return on investment 
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to find average annual return on investment 

Average annual return on investment = Total sales - Annual cost 

The payback period of the second candidate system is 2.8 years. It will take about 

2.8 years to pay back the initial investment. Payback period calculation will be shown 

in Appendix B. 

3.5.5 Net Present Value (NPV) 

Net present value is a sophisticated capital budgeting technique, which is 

calculated by subtracting the project's initial investment from the present value of cash 

inflows discounted at a rate to the firm's cost of capital. The formula for net present 

value is 

Net Present Value = 

or 

Present value of expected cash flows - Initial 

investment cost 

NPV = R/(l+L) 1+ ... +R/(l+K)'1-I 

When NPV = Net Present Value 

I = Investment 

R = Annual saving realized by investment 

K = Interest Rate 

N = Number of years saving available 

The net present value calculation will be shown in Appendix B. 

If NPV is more than zero, the project should be accepted. If NPV is less than zero, the 

project should be rejected. After the net present value calculation, it is positively valued 

at 166,928.06 Baht and therefore, the second candidate system should be accepted. 
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IV. PROJECT IMPLEMENTATION 

The implementation begins after the management has accepted the new system. It 

consists of the installment of the new system and the removal of the current system. It 

involves hardware (machine), software (computer program, procedure forms) and 

peopleware (personnel). Implementation plan includes all steps to convert from the 

existing system to the new system. 

4.1 System Analysis 

The system analysis period will include 3 major activities: 

4.1.1 Survey and Plan the Project 

This activity covers finding problems with the existing system and planning the 

scope of the project to solve the problems. 

4.1.2 Study and Analyze the Current System 

This is the activity that gives the project team a thorough understanding of the 

current system. It offers a closer look at the problem with the existing system. 

4.1.3 Define User Requirements: 

After the current system is examined thoroughly, the requirements of the proposed 

system will be developed. 

The requirements cover 4 areas: 

(1) Data 

(2) Process 

(3) Interface 

( 4) Geography of the proposed system. 
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4.2 System Design 

Activities included in the system design period are: 

4.2.1 Cost/benefit Analysis 

This activity is to find out that it is worth to build the proposed system. The cost 

of developing and maintaining the proposed system will be found out, and this cost will 

be used to weigh against benefits derived from putting the proposed system into use. 

Possible solution can be provided to find the solution that occurs the best benefits. 

4.2.2 Hardware and Software Requirements 

This is to specify the hardware and software specifications required for the new 

system. It is the architecture of the proposed system. The hardware and software 

requirements will be used as the guidelines for acquiring the new hardware and software 

for the proposed system. 

4.2.3 Process Modeling 

This is to model the processes of the system. The process modeling gives a logical 

data flow diagram. The logical data flow diagram presents how processes are performed 

without technical details. 

4.2.4 Data Modeling 

Data Modeling is to create an Entity Relationship Diagram, which will be used to 

construct the database of the proposed system. It shows data that needs to be collected 

by the proposed system. 
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4.2.5 Data Dictionary 

The data dictionary is developing along with Process Modeling and Data 

Modeling to assure that the project team members have a common understanding of the 

data in the system. This is because each system has its own technical team, which 

should be clarified for project team member's common understanding. 

4.2.6 Structure Chart 

This activity is to give the guidelines of the programming part of the system. It 

specifies each process in term of modules; each module has its own function, input and 

output. 

4.2.7 Input and Output Design 

This is to model the interface of the proposed system. It shows how the proposed 

system will interact with users. It also shows what output the system will produce. This 

activity is useful in checking whether the system suits the requirements of users. 

4.2.8 Security and Control 

System security and control should be developed to control access into the system 

and to prevent unauthorized updates of any data in the system. The control is also 

provided to check if the user has input the correct data into the system. 
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4.3 System Implementation 

System implementation's activities are: 

4.3.1 Construct the New System 

After the system has been designed, the design blueprint will be constructed 

accordingly. All the system components; data, interface, process, geography will be 

created. All types of modeling or prototypes will be developed into the system that 

operates. 

4.3.2 Conduct System Test 

After system construction, a system test will be conducted to see if the system 

operates according to the requirements or not. Users will be given a chance to test the 

system interface and see how the system operates. Test data is put into the system to test 

if it is able to produce the required output. 

4.3.3 Train Users 

If the system has passed the system test, it will be ready to go into operation. So 

user will be trained to use the system. The training will be offered separately according 

to their different aspects of system usage. 

4.3.4 System Conversion: 

This activity is to convert the data in the existing system to the new system. The 

data available in paper format will be changed to the electronic format. The hardware 

and software required will be installed. This activity makes the system ready to be used 

in the real operation. 
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4.3.5 Operation System and Maintenance 

The proposed system will be put into real operation during this activity. The 

maintenance of the production system will be started. However, a help desk should be 

provided in case users have problem using the system. 

4.3.6 Documentation 

This is the activity that will run through all the phases of the system. 

Documentation is started when the system analysis starts. This is to keep track of all the 

documents produced in all the phases for the future reference. 

System implementation is the construction of the new system and the delivery of 

that system into production (day-to-day operation). 

implementation is: 

The purpose of system 

(1) To build and test a functional system that fulfills business and design. 

(2) To implement the interfaces between the new system and existing 

accounting receivable system. 

The system implementation consists of many activities that are defined as: 

( 1) Net work testing 

This project must install new network, LAN (Local Area Network), 

which must normally be implemented before building and testing databases 

and installing computer programs that will use this network. 

The following steps are implemented to complete this activity. 

(a) Review the network design requirements outlined into the technical 

design statement developed during systems design. 

(b) Construct and test new network (Window 2000). 

( c) Revise network specifications for future reference. 
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(2) Database testing 

This task must immediately precede other programming activities. 

Databases are the resources shared by the computer programs to be written 

Oracle Version 09il is used in this project for database design. 

The following steps are implemented to complete this activity. 

(a) Review the technical design statement for database design 

requirements. 

(b) Locate production database that may contain representative data for 

testing database tables. 

( c) Build database per design specifications. 

(d) Revise databases schema and store as necessary for future reference. 

(3) Program testing 

Program testing should be deferred until after the entire program has 

been written. The following steps are implemented to complete this 

activity. 

(a) Review the design specifications. 

(b) Formulate the project team and assign responsibilities. 

(c) Write and document programs and perform unit testing. 

(d) Review program document for quality standards. 

(e) Conduct system testing to ensure all programs work properly. If the 

programs do not work correctly, continue testing until they operate 

correctly and properly. 

(f) Update the project repository with revised program documentation for 

future referencing. 
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(g) Place the new programs and reusable components 111 the software 

library. 

4.4 Conversion Plan 

Once a successful system test has been completed, we can begin preparations to 

place the new system into operation. This plan will identify database to be installed, 

end user training and documentation that need to be developed, and a strategy for 

converting from the old system to the new system. 

For this system, Parallel conversion is used. Under this approach, both the old 

and new systems are operated for some time period. This is done to ensure that all 

major problems in the new system have been solved before the old system is discarded. 

This strategy minimizes the risk of major flows in the new system causing irreparable 

harm to the business; however, it also means the cost of running two systems over some 

period must be incurred. Parallel conversion is suitable for the change from the manual 

system to the computerized system, although it increases the cost of running two 

systems over some period and consumes more time with double workload of 

employees. When employees can run the new system smoothly and all major problem 

can be solved, the double workloads will be reduced. 

4.5 Training 

Change may be good, but it is not always easy. Converting to a new system 

necessitates that system users be trained and provided with documentation that guides 

them through using the new system. The purpose of this training is to provide training 

and documentation to system users to prepare them for a smooth transition to the new 

system. Group training is used because it is a better use of time and it encourages group 

learning possibilities. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The study of this project is to analyze, design and implement the information 

system for YC Company Limited. During the analysis of the existing system, some 

problems are found. A large amount of transactions occur each day. The process of 

daily transactions seems to be busy and difficult in the manual operation. 

The manual system will fail to implement the information when the company 

expands in the future. The volume of information will be increased. The company will 

want the information to be managed efficiently. The manual system will not be able to 

support these features. If the company still uses the manual system, the result will be a 

greater cost and defectives and, at last, lead to failure. 

Therefore, the computerized system has been designed to solve these problems 

including others, which may occur in the future. It offers more efficient way by 

changing the paper format into the computer format. The system provides a more 

productive way of preparing several types of reports with less time required. The system 

also makes the expense tracking for each individual information request easier and more 

effective. Moreover, the system provides management information system reports, not 

available in the current system, to assist management decision-making. The proposed 

system is able to operate on the existing computer configuration with some additional 

hardware and software. 

In addition, the proposed system that is Accounting Receivable System helps the 

users handle their work more efficiently and professionally and helps to achieve the 

division's goal as being the information source for the whole organization. 
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Table 5 .1. The Degree of Achievement of the Proposed System. 

Process Existing System Proposed System 

Input record Customer, 
25 mins 10 mins 

Bank information 

Generate Order 20 mins 10 mins 

Generate Invoice, 25 mins 10 mins 
Credit note Invoice 
Generate Receipt Invoice, 
Tax Invoice, 25 mins 10 mins 
Withholding Tax Information 

Generate Report 30 mins 5 mins 

This proposed system also achieves the solution that increases revenue because it 

provides the effective performance. The process of input record customer, bank 

information, saves at least 15 minutes. Process generate order will be reduced from 20 

minutes to 10 minutes and process generate invoice, credit_ note invoice, generate 

invoice, receive payment and generate report reduced from 25 minutes to 10 minutes In 

addition, the process of generate report can reduce from 30 minutes to 5 minutes. The 

user can key input data to the proposed system, which has the computer system to 

generate the document for user and database to save the data. When user wants to 

search the data, he can query and generate report from the proposed system so the 

proposed system will use less time than the existing system. 
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5.2 Commendations 

The proposed system is the first step towards computerization. The computerized 

system can be easily modified for further expansion or to develop further according to 

user's requirement. 

There are still opportunities to further develop the Accounting Receivable System 

to increase its efficiency and to fully support the work of organization. The scope of the 

system can be expanded in 2 major areas: 

( 1) Reporting Process: 

With Internet technology, the scope of the system on the information 

reporting can be expanded to offer clients direct contact to the system by 

accessing the Accounting Receivable System via the Internet to retrieve the 

report and to search for information that they are interested in. However, 

this expansion should be developed with full system security. 

(2) Storing other useful information: 

The proposed system can be applied to store other useful information 

in order to make the system more comprehensive in providing every kind of 

information for every kind of work. However, the network and database 

server are suggested to expand to handle the work properly. 

49 



APPENDIX A 
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APPENDIX B 

THE CANDIDATE OF THE NEW SYSTEM 



Table B.1. Candidate System Matrix 

Characteristic Candidate 1 Candidate 2 Candidate 3 

Portion of System 
Computerized 
Brief description of that COTS package will Application Programs Same as Candidate I. 
portion of the system that be purchased and will be developed by 
world be computerized in customized to meet our own developers. 
this candidate. business 

requirement. 
Benefits 
This system will give overall This solution can be This solution can This solution can 
improvement to our easily implemented completely fulfill our completely fulfill our 
manufacture's activities. by may not fully requirements less requirements but 

support our risk, easier and better more difficult to 
operation. maintenance. maintenance. 

Servers & Workstation 
Servers and workstation are Technically Same as Candidate l. Same as Candidate 2. 
needed to support all these Architecture 
candidates. Pentium III 

MsWindowNT 
server. 

Software Tools Needed 
Software tools need to Ms Visual Basic 6.0 Oracle Developer SAP 
design and create all these System 2000 (form and DB2 
system Architecture 2000 report) 

Ms SOL server Oracle 9i Server 
Application Software 
Software will be purchased, Package solution. Customer Solution. Same as Candidate 2. 
created, accessed or same 
combination of these. 
Method of Data Processing 
This data will be processed Peer to Peer. Client I Server. Same as Candidate 2. 
in different way such as on-
line, batch and real-time. 
Output Devices and 
Implication 
Output devices will be used - Dot Matrix Printer - Dot Matrix Printer Same as Candidate 2. 
different technologies (e.g. (NEC Pinwriter (Epson LQ2180I, 
network, preprinted form P9300). 24pin) 
etc.). - Samsung ML- - Inkjet HP1200 

1450 Inkiet. 
Input Devices and 
Implication 
Input method is used to Keyboard Mouse Same as Candidate 1. Same as Candidate 2. 
input the data. Internal Modem. 
Storage Devices and 
Implications 
For stored data, which - Ms SQL Server - Oracle Application - SAP 4.6 C with 20 
storage media world e used - DBMS with Server (Oracle AS) GB arrayed capability 
stored data, and how data 20 GB arrayed with 20 GB arrayed 
would be organized. capability capability 
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Table B.2. Feasibility Analysis Matrix 

Feasibility WT Candidate 1 Candidate 2 Candidate 3 

Operational Feasibility 35% 

Functionality: It may not be Fully supports Same as 
It describes the degree of fully support the users requirement Candidate 2. 
benefit to the organizations business and its 
as well as the system. requirement and functionality and 
Political: the system has to potentiality. 
This will be the description be resigned. 
of efficient performance to 
user management, users 
and organization. 

SCORE: 65 SCORE: 90 SCORE: 90 

Technical Feasibility 30% 

Technology: Current Oracle 9i Server SAP is good in 
It needs to access the application is better to Logistic and can 
maturity, availability and program must be support and easy to insert 
desirability of computer upgraded manage the configuration 
technology. frequently to operational technology. Use 
Expert: higher version. information and to automate and 
This system needs Required training manage the extend in any 
technical experts to Ms Visual Basic operational business process. 
develop, operate, assist, 6.0 in order to information and 
and maintain the system. enhance user's massive data than 

expertise Ms SQL is. 
SCORE: 70 SCORE: 95 SCORE: 90 

Economical Feasibility 25% 

Cost to develop: Approximate Approximate Approximate 
Payback period (discount): 582,500 B. 800,500 B. 933,500 B. 
Net present value: Approximate! y Approximately Approximately 

3.1 years 3.1 years 4.5 years 
29,018.56 B. 166,928.06 B. 257,554.31 B. 

SCORE: 95 SCORE: 90 SCORE: 85 

Schedule Feasibility 10% 

How long it will take to 3 months 4 months 6-7 months 
design and implement the 
system 

SCORE: 95 SCORE: 85 SCORE: 75 

Ranking 100% 77 91 87.25 

62 



Table B.3. The Development Cost and Operation Cost for the First Candidate, Baht. 

Items Development Cost Price 

I Hardware Cost 

Window NT 4.0 Server (I @ 60,000) 60,000.00 

Personal Computer (4@ 30,000) 120,000.00 

Inkjet Samsung ML-1450 (1 @ 15,000) 15,000.00 

Dot-Matrix Printer NEC Pinwriter P9300 (I @ 40,000) 40,000.00 

Ethernet LAN Card 10,000.00 

Switching Hub 11,000.00 

UTP Cable (100 meters@ 15) 1,500.00 

UPS 30 minutes (I @ 6,000) 6,000.00 

2 Software Cost 

Microsoft Window NT Version 4.0 20,000.00 

Microsoft Window 98 Operating System 7,000.00 

Microsoft Office 98 19,000.00 

Software Visual Basic, Architecture, Ms SQL server 150,000.00 

Mcafee Scan for Virus 10,000.00 

3 Personnel 

System Analyst (20 hours @ 500 Baht) 10,000.00 

Programmer (40 hours@ 400 Baht) 16,000.00 

4 Expense 

Training Cost 25,000.00 

Total Development Costs 530,500.00 

Items Development Cost Price 

1 Personnel 

Programmer (35 hours @ 400 Baht) 14,000.00 

2 Expenses 

Maintenance Cost 2,000.00 

Preprinted Form (8,000 @ 1.50 Baht) 12,000.00 

Utility Cost (12 Months @ 2,000 Baht) 24,000.00 

Total Operating Costs 52,000.00 

Total Projected Costs 582,500.00 
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Table B.4. The Development Cost and Operation Cost for the Second Candidate, Baht. 

Items Development Cost Price 

1 Hardware Cost 

Window NT 4.0 Server (1 @ 60,000) 60,000.00 

Personal Computer (4@ 50,000) 200,000.00 

Inkjet HP 1200 ( 1 @ 20,000) 20,000.00 

Dot-Matrix Printer Epson LQ 2180! (1 @ 30,000) 30,000.00 

Ethernet LAN Card 10,000.00 

Switching Hub 11,000.00 

UTP Cable (100 meters@ 15) 1,500.00 

UPS 30 minutes (1 @ 6,000) 6,000.00 

2 Software Cost 

Microsoft Window NT Version 4.0 20,000.00 

Microsoft Window 98 Operating System 7,000.00 

Microsoft Office 98 19,000.00 

Software Oracle 200,000.00 

Mcafee Scan for Virus 10,000.00 

3 Personnel 

System Analyst (30 hours @ 500 Baht) 15,000.00 

Programmer (90 hours @ 400 Baht) 36,000.00 

4 Expense 

Training Cost 50,000.00 

Total Development Costs 695,500.00 

Items Development Cost Price 

1 Personnel 

Programmer (50 hours @ 400 Bahl) 20,000.00 

2 Expenses 

Maintenance Cost 5,000.00 

Preprinted Form (8,000 @ 2.50 Baht) 20,000.00 

Utility Cost (12 Months@ 5,000 Baht) 60,000.00 

Total Operating Costs 105,000.00 

Total Projected Costs 800,500.00 
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Table B.5. The Development Cost and Operation Cost for the Third Candidate, Baht. 

Items Development Cost Price 

1 Hardware Cost 

Window NT 4.0 Server (1 @ 60,000) 60,000.00 

Personal Computer (5 @ 35,000) 175,000.00 

Inkjet HP 1200 (I @ 20,000) 20,000.00 

Dot-Matrix Printer Epson LQ 21801 (1 @ 30,000) 30,000.00 

Ethernet LAN Card 10,000.00 

Switching Hub l l,000.00 

UTP Cable ( 100 meters @ I 5) 1,500.00 

UPS 30 minutes ( 1 @ 6,000) 6,000.00 

2 Software Cost 

Microsoft Window NT Version 4.0 20,000.00 

Microsoft Window 98 Operating System 7,000.00 

Microsoft Office 98 19,000.00 

Software DB 2, SAP 300,000.00 

Mcafee Scan for Virus 10,000.00 

3 Personnel 

System Analyst (30 hours @ 600 Baht) 18,000.00 

Programmer (120 hours @ 500 Baht) 60,000.00 

4 Expense 

Training Cost 60,000.00 

Total Development Costs 807,500.00 

Items Development Cost Price 

1 Personnel 

Programmer (50 hours @ 600 Baht) 30,000.00 

2 Expenses 

Maintenance Cost 6,000.00 

Preprinted Form (8,000 @ 3.00 Baht) 24,000.00 

Utility Cost (12 Months@ 5,500 Baht) 66,000.00 

Total Operating Costs 126,000.00 

Total Projected Costs 933,500.00 
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Table B.6. Tangible Benefits and Intangible Benefits for the First Candidate, Baht. 

Items Tangible Benefits Price 

1 Reduction of stationary and paper usage 

(12 @ 2,000 baht/month) 24,000.00 

2 Reduction of human labor 

(1 @ 110,000 baht/month) 110,000.00 

3 Reduction of overtime 

( 12 @ 5,000 baht/month) 60,000.00 

Total Annual Tangible Benefits 194,000.00 

Items Intangible Benefits 

1 Improve customer goodwill by providing efficient service services and fast delivery. 

2 Users can work easily and increase speed of finishing daily job. 

3 Reduce human errors. 

4 The new system operates some tasks instead of using human labor, or Employees can save time to 

do other tasks and do not work overtime. 

I· 

Table B.7. Tangible Benefits and Intangible Benefits for the Second Candidate, Baht. 

Items Tangible Benefits Price 

1 Reduction of stationary and paper usage 

(12@ 5,000 baht/month) 60,000.00 

2 Reduction of human labor 

(1 @ 138,000 baht/month) 138,000.00 

3 Reduction of overtime 

(12@ 7,000 baht/month) 84,000.00 

Total Annual Tangible Benefits 282,000.00 

Items Intangible Benefits 

1 Improve customer goodwill by providing efficient service services and fast delivery. 

2 Provide timely, up-to-date and accurate information or decision-making for management team. 

3 Reduce redundant process and data. Users can work easily and increase speed of finishing daily 

job. 

4 Reduce human errors. 

5 Improve employee morale. The new system operates some tasks instead of using human labor, or 

Employees can save time to do other tasks and do not work overtime. 
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Table B.8. Tangible Benefits and Intangible Benefits for the Third Candidate, Baht. 

--·--·-·" -··----

Items Tangible Benefits Price 

l Reduction of stationary and paper usage 

(12@ 6,500 baht/month) 78,000.00 

2 Reduction of human labor 

(1 @ 140,000 baht/month) 140,000.00 

3 Reduction of overtime 

(12 @ 9,000 baht/month) 108,000.00 

Total Annual Tangible Benefits 326,000.00 

Items Intangible Benefits 

l Improve customer goodwill by providing efficient service services and fast delivery. 

2 Provide timely, up-to-date and accurate information or decision-making for management team. 

3 Reduce redundant process and data. Users can work easily and increase speed of finishing daily 

job. 

4 Reduce human errors. 

5 Improve employee morale. The new system operates some tasks instead of using human labor, or 

Employees can save time to do other tasks and do not work overtime. 
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Table B.9. Cost Comparison between the Existing System and the First Candidate, 
Baht. 

Years 
Items 

1 2 3 4 5 

Existing System Cost 

Staff 900,000.00 945,000.00 992,250.00 1,041,862.50 1,093,955.63 

(increase 5% per year) 

Operating Cost 60,000.00 63,000.00 66,150.00 69,457.50 72,930.38 

(increase 5% per year) 

Utility Cost 50,000.00 52,500.00 55,125.00 57,881.25 60,755.31 

(increase 5% per year) 

Total Cost 1,010,000.00 1,060,500.00 1,113,525.00 1, 169,20 l.25 1,227,661.3 I 

Cumulative Cost 1,0 l 0,000.00 2,070,500.00 3,184,025.00 4,353,226.25 5,580,887.56 

The First Candidate Cost 

Hardware Cost 52,700.00 52,700.00 52,700.00 52,700.00 52,700.00 

Software Cost 41,200.00 41,200.00 41,200.00 41,200.00 41,200.00 

Implement Cost 51,000.00 0.00 0.00 0.00 0.00 

Staff 820,000.00 861,000.00 904,050.00 949,252.50 996,715.13 

(increase 5% per year) 

Operating Cost 52,000.00 54,600.00 57,330.00 60,196.50 63,206.33 

(increase 5% per year) 

Utility Cost 24,000.00 25,200.00 26,460.00 27,783.00 29,172.15 

(increase 5% per year) 

Total Cost 1,040,900.00 1,034,700.00 1,081,740.00 1,131,132.00 1,182,993.60 

Cumulative Cost 1,040,900.00 2,075,600.00 3,157,340.00 4,288,472.00 5,471,465.60 
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Table B.10. Cost Comparison between the Existing System and the Second 
Candidate, Baht. 

Years 
Items 

I 2 3 4 5 

Existing System Cost 

Staff 900,000.00 945,000.00 992,250.00 1,041,862.50 1,093,955.63 

(increase 5% per year) 

Operating Cost 60,000.00 63,000.00 66,150.00 69,457.50 72,930.38 

(increase 5% per year) 

Utility Cost 50,000.00 52,500.00 55,125.00 57,881.25 60,755.31 

(increase 5% per year) 

Total Cost 1,010,000.00 1,060,500.00 1,113,525.00 1,169,201.25 1,227,661.31 

Cumulative Cost 1,0 l 0,000.00 2,070,500.00 3,184,025.00 4,353,226.25 5,580,887 .56 

The Second Candidate Cost 

Hardware Cost 67,700.00 67,700.00 67,700.00 67,700.00 67,700.00 

Software Cost 51,200.00 51,200.00 51,200.00 51,200.00 51,200.00 

Implement Cost 101,000.00 0.00 0.00 0.00 0.00 

Staff 695,000.00 729,750.00 766,237.50 804,549.38 844,776.84 

(increase 5% per year) 

Operating Cost 105,000.00 110,250.00 115,762.50 121,550.63 127,628.16 

(increase 5% per year) 

Utility Cost 60,000.00 63,000.00 66,150.00 69,457.50 72,930.38 

(increase 5% per year) 

Total Cost 1,022,280.00 1,065,250.00 1,111,817.50 1, 160, 713.38 1,212,054.04 

Cumulative Cost 1, 022,280. 00 2,087,530.00 3,199,347.50 4,360,060.88 5,572,114.92 
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Table B.11. Cost Comparison between the Existing System and the Third Candidate, 
Baht. 

Years 
Items 

l 2 3 4 5 

Existing System Cost 

Staff 900,000.00 945,000.00 992,250.00 1,041,862.50 1,093,955.63 

(increase 5% per year) 

Operating Cost 60,000.00 63,000.00 66,150.00 69,457.50 72,930.38 

(increase 5% per year) 

Utility Cost 50,000.00 52,500.00 55,125.00 57,881.25 60,755.31 

(increase 5% per year) 

Total Cost 1,010,000.00 1,060,500.00 1,113,525.00 l, 169,201.25 1,227,661.31 

Cumulative Cost 1,0 l 0,000.00 2,070,500.00 3,184,025.00 4,353,226.25 5,580,887 .56 

The Third Candidate Cost 

Hardware Cost 62,700.00 62,700.00 62,700.00 62,700.00 62,700.00 

Software Cost 71,200.00 71,200.00 71,200.00 71,200.00 71,200.00 

Implement Cost 1,380.00 0.00 0.00 0.00 0.00 

Staff 700,000.00 735,000.00 771,750.00 810,337.50 850,854.38 

(increase 5% per year) 

Operating Cost 126,000.00 132,300.00 138,915.00 145,860.75 153, 153.79 

(increase 5% per year) 

Utility Cost 66,000.00 69,300.00 72,762.00 76,403.25 80,223.41 

(increase 5% per year) 

Total Cost 1,027 ,280.00 1,070,500.00 1,117,330.00 1,166,501.50 1,218,131.58 

Cumulative Cost 1,027,280.00 2,097,780.00 3,215,110.00 4,381,611.50 5,599,743.08 
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Cumulative Cost, Baht 

7 ,000,000.00 . 

6,000,000.00 

5,000,000.00 

4,000,000.00 
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0 

Break Even Point 

l 
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Note: Year 1 is the starting point 
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Figure B.l. The Break-even Analysis Chart for the First Candidate. 
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APPENDIX E 

PROCESS SPECIFICATION 



PROCESS SPECIFICATION 

Process 1.1: New Customer Information Process 

Precondition: 

Receive input new customer information from customer 

Postcondition: 

Update customer information into customer file 

BEGIN 

END 

Read new customer 

Record customer 

Process 1.2: Update Customer Information Process 

Precondition: 

Receive modified customer information from customer 

Postcondition: 

Update customer information into customer file 

BEGIN 

END 

Read new customer 

Record customer 

93 



Process 2.1: Generate Order Process 

Precondition: 

Receive place order from customer 

Receive customer and product information 

Postcondition: 

Update order information to order file 

Update item information to item file 

BEGIN 

END 

Read place order 

Read customer file 

Read product file 

Record order 

Process 2.2: Generate Order Report Process 

Precondition: 

Receive order and item information 

Postcondition: 

Send orders report summary to sales department. 

BEGIN 

Read order and item 

Generate order report summary 

END 

94 



St. Gabriel's Library, Au 

Process 3.1.1: Generate Invoice Process 

Precondition: 

Receive delivery information from sales department 

Receive order and item information 

Receive customer information 

Postcondition: 

Send invoice to customer 

Update invoice information into invoice file 

BEGIN 

END 

Read deli very 

Read order and item 

Read customer 

Generate invoice 

Record invoice 

Process 3.1.2: Generate Invoice Report Process 

Precondition: 

Receive invoice information 

Postcondition: 

Send summary of invoice report to Accounting Department 

BEGIN 

Read invoice 

Generate invoice report summary 

END 

95 



Process 3.2.1: Generate Credit_Note Invoice Process 

Precondition: 

Receive reject of invoice information from customer 

Postcondition: 

Send credit_note invoice to customer 

Update credit_note invoice information into credit_note invoice file 

BEGIN 

END 

Read reject invoice 

Generate credit_note invoice 

Record insert credit note invoice 

Process 3.2.2: Generate Credit_Note Invoice Report Process 

Precondition: 

Receive credit_note invoice information 

Postcondition: 

Send credit_note invoice report summary to Accounting Department 

BEGIN 

Read credit_note invoice 

Generate credit_note invoice report summary 

END 
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Process 4.1.1: Generate Receipt Invoice Process 

Precondition: 

Receive payment information from customer 

Receive invoice information 

Receive order information 

Receive customer information 

Postcondition: 

Send receive invoice to customer 

Update receipt invoice information into receipt invoice file 

BEGIN 

END 

Read payment 

Read invoice 

Read order 

Read customer 

Generate receipt invoice 

Record receipt invoice 
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Process 4.1.2: Generate Receipt Report Process 

Precondition: 

Receive receipt invoice information 

Postcondition: 

Send receipt invoice report summary to Accounting Department 

BEGIN 

Read receipt invoice 

Generate receipt invoice report 

END 

Process 4.2.1: Generate Tax Invoice Process 

Precondition: 

Receive receipt invoice information 

Postcondition: 

Send tax invoice to customer 

Update tax invoice into tax invoice file 

BEGIN 

END 

Read receipt invoice 

Generate tax invoice 

Record tax invoice 
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Process 4.2.2: Generate Tax Report Process 

Precondition: 

Receive tax invoice information 

Postcondition: 

Send tax invoice report summary to accounting department 

BEGIN 

Read tax invoice 

Generate summary tax invoice report 

END 

Process 5 .1.1: Receive Money Process 

Precondition: 

Receive cash or cheque or confirm transfer from customer 

Postcondition: 

Deposit cash or cheque to bank 

Confirm transfer with bank 

BEGIN 

Read cash or cheque or transfer 

If receive = cheque then 

Read cheque_date 

If cheque_date > today then 

Deposit cheque on cheque date 

Endif 

Endif 

Deposit cash or cheque 

END 
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Process 5.1.2: Reject Cheque Process 

Precondition: 

Receive rejected cheque from bank 

Postcondition: 

Send rejected cheque return to customer 

BEGIN 

Read reject cheque 

END 

Process 5.1.3: Bank Statement Process 

Precondition: 

Receive bank statement from bank 

Postcondition: 

Send bank statement to Accounting Department 

BEGIN 

Read bank statement 

END 
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Process 5.2. l: Receive Withholding Tax Process 

Precondition: 

Receive withholding tax document from customer 

Postcondition: 

Update withholding tax information to withholding tax file 

BEGIN 

END 

Read withholding tax 

Record withholding tax 

Process 5.2.2: Generate Withholding Tax Report Process 

Precondition: 

Receive withholding tax information 

Postcondition: 

Send withholding tax report summary to Accounting Department 

BEGIN 

Read withholding tax 

Generate summary withholding tax report 

END 
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APPENDIX F 

DAT ABASE DESIGN 
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Figure F.10. Statistics for Bank Statement Database. 
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Figure F.18. General Table Record for Customer. 
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Figure F.23. Constraints Storage for Customer. 

115 



!.'lM:I•i!l©:-::i1llt:imn:i:· ·:m:·ci:tttt'::· ~· .:i:m~·:.l!!:, 1:z. ;?:•:::t:·:-tc:"'l'!:· -!li<Zrni::~":i•:i•=::=:i,,~ar:::::_:::J, ~~-~:;;.;·~:¥~: 
~;- ;;1; < :~';;, ~',,~~:\;:::~~:~~~:~~-~;~~;.~~~~;fT::~~~~:::'.~~::~,;~ 
\.'· .. ,.., ... 

1
;.os ·d':,,-,.-';----,----,-'---'-<-----:--~-'--,.---'-:--:-'7-

- LJ r.l'.OS_CBAOM 
~ ~ 'j ·.n.as_cs i <) r.r.os_ES 
, 1-.r.os_os 
~ C'l.. r.r.os_ws 

I ti r"'"""" 
b ? r.r.scon t _ w-ASti 

~".J. l ·l·.r.svs 
~ rJt.SYSTEM 

~~ I~::;s 
.- ."" •.• ·•.• _, 1~~BMIK_STATEMENT 
~ _ •·__jCREOIT_NOTE 

1-:·_~CVSTOMER 

rs!!~~"dl 
L:JoRDERS 

1-.:JPROOVCT 

r:JRECEIPT_l,..,'YOICE 

j ·:JTAX_INVO!CE 

~ - :_]WITHHOOLING _TAX 

r-JTi:bleTyp& 

r~:~=e1 
··iLSewnfy 

-~~Storage 
]'<..()Repl1ca!ion 

r J OVJ' 

r~MA 

f: 
1

.[ Tablespace: 

~ Table: r r 

CofUmns 

N""' 
INVOICE_NO 

lNVOICE_DATE 

CUSTOMER_NO 

OROERS_NO 

DVE_DATE 

sue_ TOTAL 

VAT_NO 

\'A.T_~OUNl 

INVOICE_ TOTAL 

PAYM€NT_TERM 

Datatype 

NUMBER 

OATE 

NIJMSER 

NUMBER 

DATE 

NUMBER 

N'.JM!::ER 

l<UW.iiER 

VARCHAR2 

NUMBER 

sn:a Scale Nulls? Default Value 

10 

lO 

10 

Figure F.24. General Table Record for Invoice. 
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Figure F.26. Storage for Invoice. 
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Figure F.30. General Table Record for Item. 
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} r · Place frequt"ntty accessed data 10 the top of the buffet cache (CACHE) 

~: 
( r- MONfTORINO • Collects modification statisUcs on a table. 

L, 

Figure F.33. Options for Item. 
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Figure F.34. Statistics for Item. 
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Figure F.35. 
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,-
OillaStorage .. 

Constraints Storage for Item. 
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OROERS_DATE DATE 

CUSTOMER_NO NUMBER 

ORDERS_TOTN._PRICE NUMBER 

' use Abstract Oatatype 

sae Scale Nulls? Oefau11va1ue 

0 

20 

USKB 

Figure F.36. General Table Record for Order. 
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Figure F.37. 

Name 
Disable? Re(;<ienced Referenced Cascade On 

Schema Tao!e De!tite 

ORDERS_ CUSTOMER_NO_ 

ORDERS_ ORDERS_NO_PK 

FOREI 

PRIMA.RY 

Constralnt0efinltion:ORDERS_CUSTOM€R_NO_FK 

TableCo1umnfl 

CUSTOMER_ NO CUSTOMER_NO 

YUPA CUSTOMER 

Referented Columns 

Constraints for Order. 
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Figure F.38. 
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Figure F.39. 

• ExpHtll' Au!0Caku!al1on 

Edents 

lflltlalSiZ.e: 

Ned Bae; 

tncreas.eSJzsbr. 

Minimum Number. 

Mblmum Number: r Unlimited .. Va!ulf 21-(7483645 

Spat•Un.oe 

Fercenl.i'o,e free spate reHM<I fer updates· 

Percenta~ used spt1te thru.hokl for row inHrtion cendidacy. 40 

NumbtfofT1ansactioos 

lntttar 

FreeUsls 

Bulfer Pc-al 

Bulfer Pool 

Maximum: 255 

DEFAULT 

Storage for Order. 

Logging 

;j LOOOINO- Redo logs a1e generahod. Updates aie srD'Mlr bV1 recover;ib!e. 

f NOLOOO!NO- No 1edo logs are generated. Updates are fastfr bul not recoverable. 

;- Place trequenUy•tcBsHd dal<1 to the top oft.'<e bU1Ter cache. (CACHE) 

1 - MONfTOR!NO • CoUetls modt11t.a-Uon ctalistitll on a Uble. 

Options for Order. 
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Figure F.40. 
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l/3 #.. 1.5" tn3 Col I 

EmptyB!otks 

AvetageSpate 

Number of Rows: 

s.ampleStze: 

Continued Row Count 

No.offraeilslBlks: 

Statistics for Order. 

constraint Name: £~Q~~QR5E"i~S-.NO Pie-·· 

Tab1espace: 

Oa1aSegment 

Da!aS!orage_ 

Figure F.41. Constraints Storage for Order. 
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r"'ot...AP 
j"-/NM 

Tabfespace: ' 

T•b!-e •. 

Columns 

Name 

PRODUCT_NO 

PRODUCT _NA.ME 

PROOUCT_PR!CE 

Oa~atype Stze Scale Nulls? OefauttVarue 

NUMSER 0 

VAACHAfU 20 

NUitSER 10 

Figure F.42. General Table Record for Product. 
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i-..JTrl(!ge• 

.. -..JV1ew 

j-0..,Secunfy 

i~S1orai;e 
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I .. 

Figure F.43. 

! 
' 

Oeneral ·~,·;:.C~~~-~-~fuTu I Sto1age 

consttamtonlht!Table 

Name 
Disable? Reft:mmced Referenced Cascade On 

ScMma Table Delele 

PROOUCT_PAOOUCT_NO_ PRIMARY 

Cons-lra!nt Oetrn!t!on : PROOUCT_PROOVCT_NO_PK 

Table Columns 

PROOLICT_NO 

Referenced Columns 

Constraints for Product. 
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i Ellen ts 
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.. 
Maximum Number; •· Unlimited .., Value 2UH83645 

Spilceusaoe 
Percentage flee space reurved t"or updates: 10 

PercentageusedspacethresholdforrrN1lnsertJoncandldacy: 40 

NumberofTransacuons 

lriil!i11 

F1eel!s!s 

SlflferPoo! 

BuR'erPool 

Maximum 255 

DEFAULT 

Figure F.44. Storage for Product. 
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Figure F.45. 

!'Parallel 

Degree:,. 

Logging 

>'i LOOGINO ·Redo logs are generated. Updates are SIO'M>f but recoverable. 

•· NOLOOO!NO ·No redo logs are generated. Updates are raster but no11ecove1able. 

r· Ptace fr<lquenttr accessed dati to !he.top ofltle butrer cache. (CACHE) 

f'" MONfTORR~O. Collects modlficaUon statistlcs on a table. 

Options for Product. 
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Figure F.46. 
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Figure F.47. Constraints Storage for Product. 
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Tablespate: 

Tabte: ,. 

Columns 

Name 

RECE!PT_NO 

RECE!Pf_OATI: 

INVOlCE_NO 

RECEIPT_AMOVNT 

BANK_ NO 

DEPOSITE_DATE 

TAX_INVOJCE_NO 

WlTHHOLOINQ_TAX_NO 

PAYMENT_TTPE_NO 

DalatvPe 
NUMBER 

DATE 

NV MB ER 

NUM0ER 

NUMBER 

DATE 

NUii.SER 

NIJMBER 

NUMBER 

i use Abstracl Oa!.afype 

S!ze Sule Nulls? Oe1aJJltValue 

20 

' 

0 

Figure F.48. General Table Record for Invoice Receipt. 
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Figure F.49. 
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~. 
' f 
i' 
' i 

Cons:ialntontheTable 

Name Tl1" Disable? 

RECE!PT_SANK._NO_fK FOREI 

RECEIPT _INONE_RECE!PT PRl!llAAY 

RECEIPT _INVOlCE_NO _fK FORE! 

RECEIPT_TNUNVO!CE_NO fOREl 

RECEIPT_'t'llTHHOLDINO_ T FORE! 

Constr;1!nt Dai.nitkin: RECElPT _SANK._NO_f K 

Table COlumns 

BANK_ NO SANK_ NO 

Referenced Refe1enced 
Schema Table 

YUPA BANK_ STA 

YUPA INVOICE 

YUPA TA>UNVOI.. 

YUPA WITHHOD 

Referenced ColumM 

Constraints for Invoice Receipt. 
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Figure F.51. 
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Bulfe1Poo! 
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Maximum: 255 

DEFAULT 

Storage for Invoice Receipt. 

r· Parallel 

Degree: r 

L.og{l1ng 

,. LOOO!NO - Redo logs are generated. Updetes are slower but recoVErab1e. 

.~ NOLOOOINO - No redo logs are generated. Updales are faster but not recoverable 

f~ Plate frequenli't :accessed dat:a to the top of the blllfer cache. {CACHE) 

r· MONITORINO ·Collects modlflcatlon statistics on a table, 

Options for Invoice Receipt. 
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Figure F.52. 
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Figure F.53. Constraints Storage for Invoice Receipt. 
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Figure F.54. General Table Record for Tax Invoice. 
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Figure F.55. 
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Schema Table De!ete 

TJ.>UNVOlCE_ TAX_lNVOICE PRIMARY 

Constraint Deftnt'Jon : T~JNVO!CE_TA>(JNVOICE_NO_PK 

Table Columns 

TAX_INVO!CE_NO 

Referenced Columns 

Constraints for Tax Invoice. 
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