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ABSTRACT 

Auto Repair Order Information System is created for a medium size auto repair 

shop, Japanese Car Repair Co., Ltd. The business provides two main services one is 

engine repair and the other is body and paint repair and it provide services for both car 

owner and cars under insurance claim. The nature of the business requires a tremendous 

amount of data to be collected on customers, cars, and insurance claims. Along with that 

numerous documents have to be prepared in order to collect payments from insurance 

comp am es. 

Currently all processes are done manually and are time consuming. Files are kept 

in file cabinets, which is hard to search for. The same information must be written many 

times for different documents, that is redundant work. Overloaded work cause workers 

to do over time, which increases operation expenses for the company. Customers are 

complaining about the company service because workers are too busy with their paper 

work. And with the time it takes to prepare payment requisition documents, payments 

are made a month after job delivery. This causes problem in the company cash flow. 

The proposed system will use computerized information system with client and 

server LAN connecting each computer in the company. All data will be kept in a 

database using MS Access as its application creating a user-friendly interface. 

Information can easily be retrieved in lesser time. Document and report preparation can 

also be prepared in lesser time as well. It solves the problem of the existing system and 

provides better information support for management. 
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I. INTRODUCTION 

1.1 Background of the Project 

Due to the increase in automobile population in Thailand, many businesses big 

and small have sprung up to support them. One of these businesses is an auto repair 

business, which are either owned by a well-established company known as a car dealer 

owned by individuals or so called family business. 

In the past these small auto repair shops have developed themselves from a small 

garage to a more standardized business by developing their infrastructure and 

equipment. However, it does not seem to be enough to stay competitive since the 

development in the industry does not only concern equipment and tools used for repair 

functions but also to improve in customer services and information support for 

management. This indicates the need for individually owned segment of the industry to 

take other steps in its business development. 

Japanese Car Repair is one of those auto repair shops that are individually owned. 

The main service of the business can be categorized into body repair and engine repair. 

All processes involved in the operation are done manually. But the accumulated 

customer data, overloaded paperwork, and increase in affiliate contracts with insurance 

companies has resulted in inefficient and ineffective operations that can no longer be 

tolerated. The company needs an information system that effectively supports its auto 

repair orders. This trigger the initiation of this project 

1.2 Objectives of the Project 

This project is to create an auto repair order information system that achieves the 

following objectives: 

(1) To eliminate duplicate work and reduce paperwork by 70%. 
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(2) To reduce the time needed for auto repair order processing by 55%. 

(3) To reduce the time needed for searching auto repair record by 90%. 

(4) To reduce the time needed for management report preparation by 90%. 

(5) To increase the security and the efficiency of auto repair information by 

60%. 

1.3 Scope of the Project 

This project is aimed to create a repair order information system for Japanese Car 

Repair Co., LTD. It covers all operations involving repair order, including management 

reports and documents that are derived from repair order. It does not cover accounting 

and inventory area since its main purpose is to create and keep a record of repair order 

and every transaction that occurs in the business operation. It should be able to create a 

repair order in printed form. Other than that, it should be able to create associated 

documents use in day to day operation especially documents required from the 

insurance company, such as payment requisition. Apart from the day to day operation it 

should be able to give management a clearer view of the business performance. Using 

information collected from creating repair order, it can generate reports that can help 

management in their decision making. 

1.4 Deliverables 

The project deliverables include the following report documents or interfaces: 

1.4.1 Screen Interface for database maintenance such as create, update, and delete. 

(1) Customer Database 

(2) Car Database 

(3) Insurance Database 

(4) Job Database 

(5) Parts Database 
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1.4.2 Documentation used in operation. (Screen interfaces and Paper documents) 

(1) Repair Order 

(2) Parts Used by Repair Order 

(3) Repaired Job by Repair Order 

(4) Claim Repair Order Quotation 

(5) Requisition for Price Agreement 

(6) Requisition for Payment 

1.4.3 Management Reports (Screen Interfaces and Paper Document) 

(1) Customer Services Report 

(2) New Customer Report 

(3) Car in for Repair Report 

(4) Car under Repair Report 

(5) Job Delivered Report 

(6) Repair Time Estimation Report 

(7) Late Job Delivery Report 

(8) Revenue Report 

(9) Revenue and VAT Report 

(10) Revenue Graph of Engine versus Body Department 

(11) Payment Requisition Report 

1.5 Project Plan 

This purposed project takes a total of four months time, with one and a half-month 

of analysis of existing system and three weeks of analysis and design of the proposed 

system, and two months of implementation of the proposed system. The detail plan of 

this project is shown in Figure 1.1. 
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II. THE EXISTING SYSTEM 

2.1 Background of the Organization 

Japanese Car Repair was established in November 1993. It is situated on Navamin 

Road Bangkok. It provides automobile repair service, which can be categorized into two 

categories. Working areas of these two sections are located on different areas of the 

plant. However their profit and losses are calculated together. 

The first section is engine repair section, specializing on Japanese cars. Services in 

this section include Tune-Ups, Oil Change, Engine Repairs, Brake, Clutch, 

Transmission, Suspension, and etc. 

The other section is automobile body repair section, which also include auto paint. 

Japanese Car Repair also serves under contract with leading car insurance companies 

such as Viriya Insurance, Thai Insurance, Tipaya Insurance, and Arkanay Insurance 

company. 

Japanese Car Repair is under its owner's close supervision and can be considered 

a family business since a family member manages it. Organizational structure of the 

business is flat with a wide base in the lower level. Other than the two-service sections 

already described we can also divide the organization into another section, the customer 

service section. This section will be responsible for coordinating between customers and 

mechanics as well as being responsible for keeping records and documents of the 

business operation. Organization Structure is illustrated in Figure 2.1. 

Other business functions such as accounting is done by an outsource company. To 

control cost and investment the company does not keep any inventory of supply parts so 

it does not need an inventory department or a purchase department. Whenever spare 
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parts or other materials are needed customer service officer will inform our messenger 

to purchase it. 

2.2 Existing Business Function 

Auto repair order is the major document used in the business operation. It is a 

three-copy form with information about customer, car being repaired, repair list and 

labor charge, spare parts used and its price, and the total amount charged for that repair 

order transaction. Existing system repair order is illustrated in Appendix A.1. The first 

copy of the form is given to customers when they leave their car for repair. The second 

copy is for customers when all jobs are done and delivered to them, it also serves as a 

receipt. The third copy of the form is kept in the file cabinet for future references and 

performance reports. 

Currently auto repair orders are written manually and kept in a file cabinet. Files 

are separated according to car brands and within each file each repair order is filed 

alphabetically based on car license numbers. Occasionally files are taken out to look at 

customer's historical records. 

When a customers request a repair order they are to fill out the repair order form, 

even ifhe or she is a current customer. Engine repair and body section manager inspects 

the car, then they report the inspection to customer service. A quotation is made and 

informed customer through verbal communication. 

In case where the repair order is part of an insurance claim, a claim slip from the 

insurance company is required. The claim slip contains information about each claim 

and is needed to prepare further documents. Claim slip is illustrated in Appendix A.2. 

Quotations are not given to customer but to insurance company for approval. When a 

quotation is approved, the price is final. 
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Payments for the repair order are collected directly from the customer. For repair 

orders under insurance contract, money are not collected immediately but rather 

collected from insurance company after the job is delivered. To collect these payments 

several documents have to be prepared. Claim Repair Order Processes are illustrated in 

Figure 2.2. 

(1) Quotation 

The report listed all the damages on the car. The damages are listed in 

code set by the insurance companies. These codes specified how much 

damaged has been done. It also tells what is needed to be repaired of 

replaced. From this same form the insurance company will use it to prepare 

spare parts needed for the repair order. Other than the lists of damages it 

also gives information on the car such as its license number, insurance claim 

identification number, and etc. Existing System Quotation Form is 

illustrated in Appendix A.3. 

(2) Quotation Approval 

A quotation approval is given from the insurance company and it 

specified the amount of money that the insurance company is willing to pay. 

(3) Part Invoices 

In case where spare parts are purchased by Japanese Car Repair an 

invoice of these parts need to be attached to the document also. 

(4) Payment Requisition 

This document containing lists of claims that the repair shop is 

requesting for payment in that month. Existing System Payment Requisition 

is illustrated in Appendix A.4. 

8 



Coordinate With 
Insurance Company 

Repair Problem 

Start 

Officer Check Claim Slip Issue by 
Insurance Company and Other 

Document that Customer Brought 

Inspect Car and Explain Detail to 
Customer and Issur Repair Order 

Issue Quotation and Summarize all 
Damages on the Car 

Send Quotation and Other Documents 
to Insurance Company 

Rejected 

Repair 

Deliver Car to Customer and Collect 
Signed Document from Customer 

Issue Payment Requsition to Insurance 
Company 

Stop 

Figure 2.2. Claim Repair Order Process. 
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(5) Repair Order Form 

To collect payments a repair order form that is signed by the customer 

needs to be attached to the quotation approval. 

2.3 Current Problems and Areas for Improvements 

Due to the increase in competition in the area, the owner of Japanese Car Repair 

now is looking for a way to improve the business as a whole. Observing worker, 

competitor, and customer reaction to the business we came up with the following lists of 

problems. 

(1) Workers take a long time to retrieve customer historical data. 

(2) Customers wanted a report of the entire repair job they've done on their car. 

(3) Documents are often lost and misplaced. 

(6) Issuance of payment requisition is late due to the overloaded paper work. 

(7) Increase in overtime payment because of limited staff and overloaded work 

(8) Duplicated paper work and documentation. 

(9) Workers require a long time to prepare management reports. 

(10) Customers complain about the amount of time needed to prepare repair 

order form. 

(11) Hand written documents are sometime difficult to read. 

(12) Worker does not have time to give service to customer and follow up on 

repair order because they're busy with document work. 

From the observation and analysis there are also some additional areas, other than 

solving the existing problem listed above, that needed improvement. The following 

improvements will help the company stay competitive in the market. 

(1) Customer retention program will help the business retain its customer. This 

can be done with the use of customer repair records. 

10 
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(2) Lack of statistical data to support decision-making. 

(3) Improvement in customer database will allow the business to conduct 

follow up and reminder programs. 

(4) Management needs more supporting information to keep track of the 

business operation and to determine action plan. 

(5) Improve in report preparation with a systematic collection and analysis of 

information can reduce worker workload in report preparation and also give 

management up to date information. 

(6) Improvement in customer information support. 

(7) Lack of control and monitoring in business operation. 

(8) Reduce the duplicated documentation and work load by using computer -

based processing data. 

(9) A protective data entry will help eliminate errors in documentation. 
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III. THE PROPOSED SYSTEM 

3.1 System Specification 

From observing the company's current system we found several problems and 

areas that need improvement. We will use these problems and areas of improvement as 

a basis for developing the new proposed system. The proposed system should have the 

following abilities: 

(1) Create repair order in both computer interface format and printed format. 

(2) Create a relational database for sharing data among several subsystems 

simultanously. 

(3) Create database to store and maintain information collected during business 

operation. 

(4) Retrieving information from database to create business documents. 

(5) Reduce record retrieval time for worker. 

(6) Gather information to analyze and generate performance report. 

(7) Create repair order in both computer interface format and printed format. 

(8) Reduce the time it takes to prepare management report. 

(9) Able to create reports and documents that is up to date with the operation. 

(10) Provide a secure system that helps reduce miscellaneous errors and 

unauthorized users. 

3.2 System Design 

3 .2.1 Database and File Design 

The proposed system will include the following entities to store a detailed record 

of Customer, Car, Job, Spare Part, and Repair Order. The details of each database are 

presented in Appendix B, Database Structure is in Appendix C, Data Dictionary. Figure 

12 
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3.1 illustrates the Fully Attributed Data Model of the proposed system in 5th normal 

form. Entity relationship diagram shows the interaction between each database. 

3.2.2 Dataflow Design 

(1) Context Diagram 

The context diagram illustrated in Figure 3.2 shows the macro view of 

the information system. It shows the scope and the interaction of the system 

as a whole with its external environment represented by external entity. 

(2) Functional Decomposition Diagram 

The decomposition diagram of Auto Repair Information system shows 

a top-down view of the system functional structure starting from the system 

itself and decomposing it into subsystem and finally to each subsystem 

processes. The decomposition diagram is illustrated in Figure 3.3. There are 

altogether six subsystems. Each subsystem has its own data flow and 

processes illustrated in Appendix D, process specification is illustrated in 

Appendix E. 

(a) Customer Registration Subsystem 

It is responsible for maintaining the customer database. The 

subsystem consists of the following processes. 

( 1) Read Customer Record 

(2) Check Customer Record 

(3) Add New Customer Record 

(4) Edit Customer Record 

(5) Delete Customer Record 

13 
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Figure 3.3. Decomposition Diagram of Auto Repair Order Information System. 
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(b) Car Registration Subsystem 

This subsystem is responsible for maintaining car database, it 

consists of the following processes. 

(1) Read Car Record 

(2) Check Car Record 

(3) Add New Car Record 

(4) Edit Car Record 

(5) Delete Car Record 

( c) Produce Quotation Subsystem 

It is responsible for producing quotations for customers and 

insurance company approval of the repair order. It is initiated by 

customer's repair request. 

(1) Inspect Car 

(2) Get Claim Information 

(3) Create Repair List 

( 4) Issue Quotation 

( d) Repair Subsystem 

This subsystem is mostly performed by humans and it deals with 

the core service of the business, car repair. Repair subsystem consists 

of the following processes. 

( 1) Issue Repair Order Draft 

(2) Request Part 

(3) Repair 

( 4) Create Repair Report 

(5) Edit Repair Order 

17 



(e) Cash Repair Order Subsystem 

Cash Repair Order is a repair order that can be collected 

immediately after job delivery. Its process is different from claim 

repair order and therefore requires its own process flow and 

subsystem. Cash repair order subsystem consisted of the following 

processes. 

(1) Calculate Price 

(2) Record Final Price Charged 

(3) Print Repair Invoice 

(4) Record Payment 

(f) Claim Repair Order Subsystem 

Similar to the Cash Repair Order Subsystem is the Claim Repair 

Order Subsystem, which deals with claim repair order. For this type of 

repair order, payment is collected from insurance company after job 

has been delivered. This subsystem consists of the following 

processes. 

( 1) Print Claim Repair Order 

(2) Issue Collection Requisition 

(3) Record Payment 

(g) Management Report Subsystem 

This subsystem uses information collected from other 

subsystems and generated management reports, which will be 

discussed in Input and Output Design. This subsystem consists of the 

following processes. 

(1) Gather Information 
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(2) Analyze Information 

(3) Generate Management Report 

3.2.3 Input and Output Design 

The input and output design of this project will consist of both screen interfaces 

and printed documents. Input Screens are illustrated in Appendix E. Input and output 

design can be categorized into four types of interface. 

(1) Startup Menu 

After logging into the system an interface menu will appear. The 

menu will contain links to Repair Order screen interfaces and other 

submenus in the system. Menus are illustrated in Appendix F.1 - Appendix 

F.4. 

(2) Documents 

This category of input and output deal with creating document used in 

everyday operation. Each interface consists of both screen interfaces to enter 

and read record and printed document. It consists of the following screen 

interfaces form. 

(a) Repair Order Form (Appendix F.5 - Appendix F.11) 

(b) Claim Repair Order Quotation Form (Appendix F.12) 

(c) Repair Conclusion Request Form (Appendix F.13) 

(d) Payment Requisition Form (Appendix F.14) 

It consists of the following printed document. 

(a) Repair Order Document (Appendix G.1.) 

(b) Claim Repair Order Quotation (Appendix G.2.) 

(c) Repair Conclusion Request (Appendix G.3.) 

(d) Payment Requisition (Appendix G.4.) 
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library 

(3) Management Report 

Management reports are those reports that require information to be 

gathered, processed, and presented in an easy to understand format. These 

reports are to help management in their decision making. A screen interface 

is created for each report as a way for user to interact with the system and 

put in the criteria of each report. There are altogether eleven management 

reports. Reports are illustrated in Appendix G. 

(a) Customer Repair Services Report (Appendix G.5) 

This report will present management a list of the entire car in the 

database that has not done a specific job within a specific period. User 

are required to put in the starting date and the specific job that they 

want to look at, jobs can be entered in a form of job code or job name 

(See Appendix F.15). This report can be used to conduct reminder 

program such as list of customer that haven't had their oil changed 

within three months. 

(b) Customer Report (Appendix G.6) 

This report will present a list of customers, with his or her 

record, that have registered within a specified period. Users are 

required to put in the specific period using dd/mm/yy format (See 

Appendix F.16). Management can use this report to see the 

performance of the business by looking at how many new customers 

the business has gained and the percentage of old versus new 

customers. If there is a low percentage of old customers then it can be 

suggested that the business is having trouble with retaining its 

customers. 

20 



(c) Car in For Repair Report (Appendix G.7) 

This report presents lists of cars that were in for repair including 

those still under repair and those that have already been delivered. 

Users are required to enter specific period in dd/mm/ff format (See 

Appendix F.17). Management can use this report to see the 

performance of each department. 

(d) Car under Repair Report (Appendix G.8) 

This report will present a list of cars that are still under repair on 

a specific date stated by the user (See Appendix F.18). Management 

can use this report to see the current status of cars in the shop. 

(e) Repair Job Delivery Report (Appendix G.9) 

This report gives a list of cars that has been delivered according 

to a specific period and department stated by the user (See Appendix 

F.19). The purpose of this report is to see the amount of repair orders 

that has been given to each type of customer (Type of customer is for 

example different insurance companies.) 

(f) Average Repair Time Report (Appendix G.10) 

This report gives a list of repair orders within a specified period 

and based on the type or repair order (Type of repair order is for 

example heavy engine repair or heavy body repair.) Users are required 

to enter period and type of repair orders they want the report to list 

(See Appendix F.20). 

(g) Late Job Delivery Report (Appendix G.11) 

This report gives a list of repair orders that has been delivered 

after the appointed date. Users are required to enter the period and the 
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department they want the report to list (See Appendix F.21). 

Management can use this report to see the performance of each 

department whether they meet their targeted date. 

(h) Income Report (Appendix G.12) 

When generated, this report gives a list of repair orders within a 

period specified by the user (See Appendix F.22). At the end of the 

list the report will calculate the total revenue and the revenue from 

each department and its percentage. Management can use this report to 

see the performance of each department based on revenue generated. 

(i) VAT Report (Appendix G.13) 

This report gives a list of repair orders with VAT. Similar to 

income report, user must enter a specified period in a screen interface 

(See Appendix F.23). At the bottom, the report will show the total 

amount, the total amount excluding VAT, and VAT, and the total 

amount including VAT. This report is to help prepare documents for 

outsource accounting company. 

(j) Graph of Engine versus Body Department Revenue (Appendix G.14) 

A graphical presentation of income generated by each 

department. Users are required to enter the specified period in mm-yy 

format (See Appendix F.24). Management can use this report to see 

the long-term performance of each department according to its 

revenue. 

(k) Insurance Payment Report (Appendix G.15) 

This report presents a list of claim repair orders with total 

revenue calculation and an average time it takes from job delivery date 
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to payment date. Users are required to enter the period that they want 

the report to list (See Appendix F.25). The purpose of this report is to 

help management get a clearer view the company account receivable 

status. 

(4) Database Maintenance 

Its purpose is to allow user to create, find, edit, and delete record in a 

database. There is altogether five screens interface in this categories. 

(a) Customer Database Maintenance Form (Appendix F.26) 

(b) Car Database Maintenance Form (Appendix F.27) 

( c) Insurance Database Maintenance Form (Appendix F.28) 

(d) Job Database Maintenance Form (Appendix F.29) 

(e) Part Database Maintenance Form (Appendix F.30) 

(f) Brand Database Maintenance Form (Appendix F.31) 

3 .2.4 Software Design 

The proposed system software design is presented in structure chart illustrated in 

Appendix G. Structure charts show a top-down hierarchy of module from decomposed 

processes and will facilitate developing and maintaining computer programs. Some of 

the processes are decomposed further for easy reference and understanding. 

3.3 Hardware and Software Requirement 

3.3.1 Network Requirement 

The proposed system will use Distributed Database Computing, a form of 

Client/Server Computing where data are stored on the server and all database access and 

commands instructions are executed on the server via business logic is executed on 

client computer. Each computer is connected to each other in a LAN using Star 
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Network Topology all clients are linked to a central controller, which in tum is linked to 

the server. Figure 3.4 illustrates the network configuration of the proposed system. 

3.3.2 Hardware Requirement 

Since the existing system does not have any computer, all hardware needed to 

implement the proposed system needs to be purchased. The hardware requirements of 

for the proposed system are as follows: 

Table 3 .1. The Hardware Specification for the Computer Server. 

Hardware Specification 

CPU Intel Pentium III 733 MHz 

Cache 256 KB or higher 

Memory SDRAM 128 MB. PC 100 MHz 

Hard Disk 20 GB or higher 

CD-Rom Drive 40X or higher 

Floppy Drive 1.44 MB 

Network Adapter Ethernet 10-Base T 

Display 15" monitor 

Display Adapter SVGAcard 

UPS 600VA 

Tape Storage SVGAcard 
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Table 3.2. Peripheral Specification. 

Hardware Specification 

Dot Matrix Printer EPSON LQ 1070 

Hub 10 Mbps 8 Ports or higher 

Laser Printer HP LaserJet 6L 

Table 3.3. The Hardware Specification for Each Client Machine. 

Hardware Specification 

CPU Intel Celeron 566 MHz. 

Memory SD RAM 64 MB. PC 100 MHz 

Hard Disk 4.3 GB or higher 

CD-Rom Drive 40X or higher 

Floppy Drive 1.44 MB 

Network Adapter Ethernet 10-Base T 

Display 15" monitor 

Display Adapter SVGAcard 

3.3.3 Software Requirement 

The software requirement of the proposed system includes operating system 

application program and database server. Other programs may be purchased, such as 

Microsoft Office 97, but are not required by the proposed system. Software 

Requirement is presented in Table 3.4 for server software requirement and Table 3.5 

presents the client software requirement. 
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Table 3.4. The Software Specification for Computer Server. 

Software Specification 

Operating System Microsoft Window NT Server 4.0 

Application Server Microsoft Access 97 

Database Server Oracle 

Table 3.5. The Software Specification for Each Client Machine. 

Software Specification 

Operating System Microsoft Window 97 

Application Program Microsoft Access 97 

Database Server Oracle 

3.4 Security and Control 

As a way to protect the customer and business information from unauthorized 

users and to control the integrity of these information, the proposed system will provide 

the following security and control. 

( 1) Login-Password 

To enter into the system, users are asked to enter their login name and 

their password. This will keep unauthorized users from entering the system. 

In addition, each user with login name and password is authorized to 

different information, for example staff workers are not authorized to run 

some of the management report. Login Screen is illustrated in Appendix 

F.32. 
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(2) Integrity Control 

To help check the integrity of the data, the proposed system will 

provide a self-checking system when data are inputted; such as character 

count or range of value that limits the value of the data. 

(3) Back Up 

To prevent the loss of data due to unpredictable events a backup 

system helps ensure the recovery of lost data. Databases are to be backed up 

daily on to a backup tape. 

3.5 Cost and Benefit Analysis 

3.5.1 Cost Analysis of Existing System 

Table 3.6. Manual System Cost Analysis, Baht. 

Cost items 
Years 

I 2 3 4 5 

Fixed Cost 

Typewiiter I unit@6,000 1,560.00 1,560.00 1,560.00 1,560.00 1,560.00 

Calculator 4units@l,OOO 800.00 800.00 800.00 800.00 800.00 

Total Fixed Cost 2,360.00 2,360.00 2,360.00 2,360.00 2,360.00 

QmmingCost 

SalaiyCost: 

Senior Customer Setvice I person@20,000 24,000.00 25,200.00 26,460.00 27,783.00 29,172.15 

Customer Service 4persons@l 2,000 48,000.00 51,850.00 55,987.20 60,466.18 65,303.47 

Estimated Ovetiime Payment 7,500.00 7,875.00 8,268.75 8,682.19 9,116.30 

Total monthly salaiy Cost 75,500.00 81,315.00 87,583.95 97,342.60 101,629.55 

Total Annual Salaiy Cost 906,000.00 975,780.00 1,015,007.40 1,132,111.24 1,219,554.55 

Office S1!Jmlies & Miscellaneous Cost: 

Stationaiy Pei· Annual 24,000.00 25,200.00 26,460.00 27,783.00 29,172.15 

Paper Pei· Annual 20,000.00 20,800.00 21,632.00 22,497.28 23,397.17 

Utility Pei· Annual 48,000.00 50,400.00 52,920.00 55,566.00 57,344.30 

Miscellaneous Per Annual 24,000.00 25,200.00 26,460.00 27,783.00 29,172.15 

Total Annual Office Supplies & Miscellaneous Cost 1116,000.00 121,600.00 127,472.00 133,629.28 140,085.77 

Total Annual Opetating Cost 1,022,000.00 1,097,380.00 1,178,479.40 1,265,740.52 1,359,640.33 

Total Manual System Cost 1,024,360.00 1,099,740.00 1,180,839.40 1,268,100.52 1,362,000.33 
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Salary Cost is estimated to increase by a rate of 8% each year, but Overtime 

Payment is expected to increase by 5% each year. Office Supplies and Miscellaneous 

Cost is expected to increase by a rate of 5% each year. 

Table 3.7. Five Years Accumulated Manual System Cost, Baht. 

Year Total Manual Cost Accumulated Cost 

1 1,024,360.00 1,024,360.00 

2 1,099,740.00 2,124,100.00 

3 1,180,839.40 3,304,939.40 

4 1,268, 100.52 4,573,039.92 

5 1,362,000.33 5,935,040.25 

Total 5,935,040.25 -

3.5.2 Cost Analysis of Proposed System 

The proposed system will require one Computer Server and 3 Clients Computers. 

Maintenance Cost is expected to start in the second year and accelerate 5% each year. 

All Hardware and Software Costs are divided equally into each year. Other Fixed Costs 

are calculated on the first year where the actual cost occurred. People Ware Cost is 

listed as Developer Cost. It includes one System Analysis hired for four months, one 

System Designer hired for three months, two System Builder hired for three months, 

and one Network Specialist hired for two months. Operating Cost is expected to 

increase by 5% each year including Salary Cost. Overtime Payment is no longer 

calculated since the proposed system is expected to help worker and reduce worker 

work and time to finish those works. And Office Supplies and Miscellaneous Cost is 

expected to increase at a rate of 2% each year. 
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Table 3.8. Computerized System Cost Analysis, Baht. 

Years 
Cost items 

I 2 3 4 5 

Fixed Cost 
Hardware Cost: 
Computer Server ( 'ost I unit(a150Jl00 10.000.00 lOJl00.00 10,000.00 I 0,000.00 10,000.00 
Workstation ('ost 3 units(itJ25.000 15.000.00 15.000.00 15.000.00 15.000.00 15.000.00 

Laser Printer l unit!ai28JJOO 5.600.00 5.600.00 5.600.00 5.600.00 5.600.00 
Dot Matrix Printer l uniWtl20.000 4.000.00 4Jl00.00 4,000.00 4,000.00 4,000.00 

UPS 750V/\ 600.00 600.00 600.00 600.00 600.00 

Backup Storage Device 2.000.00 2.000.00 2.000.00 2,000.00 2,000.00 

LAN Card 960.00 960.00 960.00 960.00 960.00 

Cable 800.00 800.00 800.00 800.00 800.00 

I-Ill 13 8 Ports 1.000.00 1.000.00 1.000.00 1,000.00 1,000.00 

Total Hardware Cost 39.960.00 39.960.00 39,960.00 39,960.00 39,960.00 

Maintenance Cost: 
Maintenance Cost - 12.000.00 12,600.00 13,230.00 1,3891.50 

Total Maintenance Cost - 12.000 00 12.600.00 13.230.00 1.3891.50 

Software Cost: 
Microsoft Windows NT 5.000.00 5.000.00 5,000.00 5.000.00 5,000.00 

Microsofi i\ccess 3.000.00 3,000.00 3.000.00 3,000.00 3.000.00 

Oracle 4,000.00 4.000.00 4.000.00 4,000.00 4,000.00 

Total Software Cost 12.000.00 12.000.00 12.000.00 12,000.00 12,000.00 

Implementation Cost: 
Training Cost 15.000.00 - - -
File Conversion Cost 20.000.00 - - - -

Total Implementation Cost 35.000.00 -- -

OJfae Equipment rn1d Furniture Cost: 
Calculator 3 units (1/iUXJO 3.000.00 - - - -
( 'omputcr De~k 4 unitsri1l6,0CXl 24,000.00 -- - -

Total ( )Jlice Equipment Cost 27.000.00 - - - -

Developer Co't 
System Analysis l personr1/!25.<Xl0 100,lXJO.llO - - - -
System Designer 1 pe1oon111!25.(XXl 75,CXXl.CXl - - - -
Sy,iem Builder 2pc1oonslaJ25.000 150,000.00 -- - -- -
Network Specialist 1 personrd!25JXXl 50.CXXJ.OO - - --
Total Developer Cost 375.CXJO.OO - - - -

Total Fixed Cost 488.960.(JO 63.960.<Xl 63,960.00 63,960.00 63,960.00 

Operating Cost 
Pe1oonncl Cost: 
Senior ( 'ustomer Service l pctoon ra~ 20.000 20.000.00 21,0CXl.lXl 22.050.00 23,152.50 24,310.13 

Customc:r Service 3 peioon s:1_il 12.lXlO 36.000.00 37.800.00 39,690.00 41,674.50 43,758.23 

Total Monthly Salrny ( 'ost 56.000.00 58,8CXl.OO 61.740.00 64,827.00 68,068.35 

Total Annual Salary Cost 672.000.00 705,6<.Xl.OO 740,880.00 777,924.00 816,820.20 

( )ffae Supplies & Miscellaneous ( :ost: 
Computer Supplies Per Annual 10.000.00 I0,2CXl.00 10,404.lXl 10,612.08 10,824.32 

Stationrn) Per Annual 10,(XlO.CXl 10.2llO.lX) 10,404.00 J0,612.08 10,824.32 

Paper Per Annual 12.000.00 12.24{J.CXl 12.484.00 12,734.50 12,989.19 

Utility Per Annual 50.000.00 51.omoo 52,020.CXJ 53,060.40 54,121.61 

Miscellrnieous Per Annual 18,0lXl.CXl 18.360.CXl 18,727.00 19.101.74 19,483.22 

;\nnual ( )flice Supplies & Miscell:meous Cost l(J0.000.00 !02.CXJO.OO !04,040.00 106,120.80 108,243.22 

Total Opemting Cost 772.000.00 807,600.00 844,920.00 884,044.80 925,063.42 

Total Compuk:rized System Cost 1.260, 96ll.CXl 87lj60.00 909,480.00 949.234 .. 80 990.914 . .92 
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Table 3.9. Five Years Accumulated Computerized Cost, Baht. 

Year Total Computerized Cost Accumulated Cost 

1 1,260,960.00 1,260,960.00 

2 871,560.00 2, 132,520.00 

3 909,480.00 3,042,000.00 

4 949,234.80 3,991,234.80 

5 990,914.92 4,982, 149. 72 

Total 4,982,149.72 -

3.5.3 Break Even Analysis 

A Break Even Analysis will compare the cost of the existing system with the 

proposed system to estimate where the cost of both systems becomes equal. Using the 

accumulated cost of both system and plotting it into a graph. Table 3 .10 shows the 

comparison of the system costs and Figure 3.5 illustrate the comparison between 

manual and computerized system in a form of line graph. In the first year, cost of the 

proposed system will exceed the existing system but will gradually reduce and become 

less than the existing system. The two lines intersect at the end of year one. The point 

where the two lines intersect is considered a breakeven point. 
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Table 3.10. The Comparison of the System Cost, Baht. 

Year Accumulated Manual Cost Accumulated Computerized Cost 

1 1,024,360.00 1,260,960.00 

2 2,124,100.00 2, 132,520.00 

3 3,304,939.40 3,042,000.00 

4 4,573,039.92 3,991,234.80 

5 5,935,040.25 4,982, 149. 72 

3.5.4 Benefit Analysis 

Benefits that are deprived from the proposed system companng it with the 

existing system can be classified into tangible benefits and intangible benefits. 

(1) Tangible Benefits 

Tangible benefits are benefits that can be quantified and its value can 

easily be measured. The proposed system has the following tangible 

benefits. 

(a) Reduction in office supplies expense 

(b) Reduction of personnel cost 

(1Person@12,000 baht/month) 

( c) Reduction in overtime payment 

(7,500 baht/month) 

( d) Reduction in redundant work 

(1056 hours@ 68 baht/hour) 

( e) Reduction in searching time 

(792 hours @ 68 baht/hour) 
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(f) Reduction in report preparation time 

(1056 hours@ 113 baht/hour) 

(g) Reduction in document preparation time 

(1320 hours@ 68 baht/hour) 

(h) Reduction in payment period 

(6 months: 800,000 baht/month@ interest rate 4%) 

Total Tangible Annual Saving 

(2) Intangible Benefits 

119,328 baht 

89,760 baht 

192,000 baht 

782,752 baht 

Intangible costs are costs that are discrete and cannot be calculated 

into exact monetary value. By replacing the existing system with the 

proposed system, the company will gain the following intangible costs. 

(a) Good image of the company. 

(b) Better decision making by management generated from the system. 

( c) Create repeat transactions due to satisfied infonnation services. 

( d) Reduce customer's dissatisfaction. 

( e) Gain new customers due to promotion plan made from the usage of 

information generated. 

Using the proposed system's cost and benefit analysis, a payback analysis can be 

conducted to determine when the proposed system will eventually pay for itself. 

Payback period formula is presented below. Table 3.11 shows the Accumulated 

Lifetime Time-adjusted Cost + Benefit of the proposed system in Figure 3.6 these 

values are plotted in line graph. The payback period is three years and eleven months. 

34 



Payback period 

Payback period 

Cumulative difference 
Last year of last negative year 
negative cash flow+ 
Difference Absolute value of 

cumulative difference 
(last negative plus 
first positive year) 

223,891.27 
3+~~~~~~~~-

223891.27 + 38,040.52 

3 Years 11 Months 

Net Present Value = 4,648,045.36 - 4,245,089.99 

402,955.38 Baht 

ROI = 4,648,045.36- 4,245,089.99 
* 100 

4,245,089.99 

9.49% 
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I.Jbrary 

IV. PROJECT IMPLEMENTATION 

4.1 Overview of Project Implementation 

After system analysis and design, the next process is to implement the system and 

launch it into actual operation. Since the system will affect many people in the 

organization, it is important to set up a plan to provide an orderly system turnover. 

4.2 Hardware and Software Acquisition 

From the system requirement of hardware and software, purchases are made. It is 

not necessary for all purchases to be made at the same time and at the beginning but 

software is the first thing needed to be purchased because it needed to be programmed 

before actual usage. 

4.3 Construction of System 

System designer will start programming the new system. The proposed system 

Microsoft Access, is used to manage the database. In the construction process, system 

designer is to build and test database, program, and networks. This also involves 

building system interfaces. 

4.4 Testing 

Even though programs, database, and network has already been tested 

individually, they also needed to be tested together as a system to ensure that they all 

work together. If anything goes wrong, an adjustment is needed to be made. 

4.5 Installation 

For the actual conversion to the new system, a parallel conversion approach will 

be used. With this approach both systems will operate together as the word parallel 

implied. This will cause duplicate work but it is only to make sure that nothing goes 

wrong when the proposed system is in actual operation. During the parallel operation, if 
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anything goes wrong a modification can be made with out disturbing the business 

operation. 

After building and testing database, the actual launch of the proposed system 

database installation must be made. In this case a part-time worker may be hired to key 

in the information that was previously recorded on paper documents and kept in the file 

cabinet. 

4.6 Training 

The company's customer service department needs to be trained since they are the 

main users of the system. Training should cover all topics of the program operation, all 

the forms, documents, and reports. Because of the small number of staffs, training 

should not be as difficult as training a large department. But the company staffs have 

little knowledge of computer, so great consideration on the how to train them is 

important. Other than training, printed material is required so that if any problems occur 

they can refer to the manual. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

Japanese Car Repair Co., Ltd., is an auto repair business located in Bangkok. Its 

service includes repairing car engines and cars body or paint. Its customers can he 

categorized into car owners and insurance companies. 

Currently the company is undergoing some operation inefficiency due to 

redundant work, overloaded paper work, and lack of management information support. 

The operating cost has increased and to couple with that, some customers have 

complained about information support. Having these in mind the proposed system is 

aimed to solve these inefficiencies better yet to improve the operation of the business by 

using information technology as the main tool to implement the project. 

Developing the proposed system will incur costs for the company. The proposed 

system costs will exceed the existing costs during the first year of operation but will 

gradually reduce and eventually provide cost savings for the company. The two systems 

will breakeven in the beginning of the second year of operation. The payback period for 

the proposed system is at three years and eleven months with an estimated average 

annual ROI of 1.90%. From the conducted cost and benefits analysis the proposed 

system rationalized its usage. 

With the use of a computerized system, the workflow of the company will 

dramatically improve. Starting with the input process, information is now shared among 

different files and therefore reduces the redundant data entry. In addition, some fields 

are set with a control that prevents users from entering invalid data. Data processing 

time will be reduced. It will reduce the time it takes to, retrieve, inquiry, of data. The 

proposed system will reduce the time it takes to prepare these documents and reports. 
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Infonnation Technology used in the proposed system is two-tier client/server 

computing, using a Local Area Network with a star topology to connect computers in 

the system. Microsoft Access is used as an application program for the system, 

providing a RDBMS with a user-friendly interface. In addition the system is designed to 

provide a secure environment with backup and recovery. 

The proposed system will directly benefit workers 111 the customer service 

department. At first they may not use the computerized system, but in a short time they 

will find that much of their work are reduced. The managers will get a better report in a 

more timely matter that can better facilitate their decision making and provide them 

with a more thorough look at the operation and to have greater control. In addition, they 

can use information in the database as a tool to easily retrieve information that will 

enable the business to conduct other projects such as loyalty program or customer 

reminder program. Another direct beneficiary of the system is the customer, who will 

get better and faster services from workers and does not need to repeatedly fill out their 

information each time thal lhey receive services. The system can also reduce the time it 

takes to prepare documents for collecting payment from insurance companies and 

provide greater cash flow for the company. Table 5.1 shows achievements of the 

proposed project over the existing system. 

(1) Customer Register Process 

Customer does not need to repeat each time they receive services. 

Registered customer information can easily be retrieved from the system. 

(2) Car Register Process 

Car information does not need to be repeatedly written each time it 

come for services. Registered car information can easily be retrieved from 

the system. 
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(3) Produce Quotation Process 

Worker does not need to write down or list the job in the quotation. 

They can retrieve it from the system by using a list box. 

( 4) Repair Process 

The time it takes to draft repair orders and to update repair orders can 

edit repair orders after repairs will be reduced. 

(5) Cash Repair Order Process 

Price calculation can be done automatically with the new system. 

( 6) Claim Repair Order Process 

Document preparation can be done easily smce some of the 

information are shared with other document already entered into the system. 

(7) Management Report Process 

Workers do not need to gather information from different documents. 

The system will automatically select those information from a shared 

database and organize it into a report format for them. 

Table 5.1. Degree of Achievement between the Proposed and the Existing System. 

Process Existing System Proposed System 

Customer Register Process 10 minutes 5 minutes 

Car Register Process 15 minutes 8 minutes 

Produce Quotation Process 25 minutes 10 minutes 

Repair Process (Documentation) 20 minutes 10 minutes 

Cash Repair Order Process 15 minutes 5 minutes 

Claim Repair Order Process 35 minutes 15 minutes 

Management Report Process 60 minutes 15 minutes 
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5.2 Recommendations 

Because the environment 1s always changing both inside and outside the 

company, there will be time when the proposed system will need modifications to cope 

with these changes. Other than solving existing system problems, there are some 

recommendations that should be kept in mind for future modification. 

(1) Claim repair order on-line information transfer with insurance company. 

(2) Transfer digital image of claim repair order to insurance company for repair 

quotation. 

(3) Create a smart card to register, easy record retrievals and prevent error in 

data entry. 

(4) Create a smart card that keeps a record on each car as it is moved through 

each repair process. When workers are asked on the status of the car under 

repair, they can key in the car license code and retrieve the car repair status. 

(5) Creation of new reports that can help management in their decision making. 
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DATABASE DESIGN 

Table B.1. Database Design of Account Receivable Table. 

< > 
/ AR_No I Total_Amount I Discount j Ex_ VAT VAT 

Net Amount Payment Date Collected 

Table B.2. Database Design of Brand Table. 

< > 
I Brand No I Brand Model Man Year 

Table B.3. Database Design of Car Table. 

< > 
J Licnese_No J Brand No Buy_Year Color Type Gear 

/ Engine_No I Body_No cc Mil age 

Table B.4. Database Design of Cash Repair Order Table. 

< > 
I Order_No I Total Parts I Total_Labor I 

Table B.5. Database Design of Claim Repair Order Table. 

Order No Insur Com Acci No Insur No Inform No Repair_No 

Con No Agree_No Guaran No I Insur_Cause I 

Table B.6. Database Design of Customer Table. 

Cust No Name Lastname Address Street City 

Postal Home Tel Off Tel I Mobile_Tel I Pager 
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Table B.7. Database Design of Department Table. 

< > I Depart_No j Day_In Day_Out J Day_Appoint J 

Table B.8. Database Design oflnsurance Table. 

Insur Name Insur Branch Insur Add 

Table B.9. Database Design of Job Table. 

Job No Job Name Job_Descript Labor_Charge 

Table B. l 0. Database Design of Ordered Part Table. 

Ordered Part No Order No Part No - -

Fix Code Sug_Code Comment 

Table B.11. Database Design of Repaired Job Table. 

I Repaired_Job_No I Order No Job No 

Table B.12. Database Design of Repair Order Table. 

< > 
I Order_No I Cust No I License_No j AR No 

Appoint_ Date RO_ Type Officer 

Qty 

Table B.13. Database Design of Serviced Department Table. 

< > I Order_No Depart_No / 
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Ordered Price 

In Date Out Date 



Table B.14. Database Design ofSpare_Part Table. 

< > 
I Part_No I Pt Name I Pt_Descript I 
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DATA DICTIONARY 

Table C.1. Data Dictionary of Auto Repair Order Database. 

Field Name 

Address 
Acci No 

Agree_No 
Appoint_Date 
AR No 
Body_No 
Brand 
Brand No 
Buy_Year 
cc 
City 
Color 
Con No 
Comment 
Cust No 
Date Collected 
Day_ Appoint 

Day_In 
Day_Out 
Depart_ No 
Discount 
Engine_No 
Ex VAT 
Fix Code 

Guaran No 
Gear 
Home Tel 
In Date 
Inform No 

Insur Branch 
Insur Cause 
Insur Com 
Insur Add 
Insur Name 
Insur No 

Job No 

Meaning 

Address of customer, compose of street city and postal 
The accident code for a claim repair order, given by the insurance 
company 
Agreement code given by the insurance company 
The appointed date when the repair order will be deliver 
Account receivable identification code 
Automobile body's identification code 
Automobile brand name 
Brand entity's identification code 
The year the car was brought 
The amount of CC that the automobile has 
The city that customer live in 
The color of the automobile 
Conclusion code given by the insurance company 
Comment on fix code and suggested fix code 
Customer's identification code 
The actual date that amount owe was collected 
The day that the car was appointed to be delivered by a department 
The day that a department receive the car for repair 
The day that a department delivered the car after repair 
The code of the department that provide services 
The amount of discount given in an repair order 
Engine identification code 
Charge amount before VAT 
Describe how spare parts are to be fix or replace given by the 
msurance company 
Guarantee accident code given by insurance company 
The type of gear the automobile has 
Customer home telephone number 
The date the car was in for repair 
Inform code of an insurance claim, given by the insurance 
company 
The insurance company branch 
State whether the claim repair order was from the insurer or other 
Identification number of an insurance company 
Insurance company contact address and telephone number 
Insurance company name 
The insurance code of an automobile, given by the insurance 
company 
Job's identification code 
A brief description of job 
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Table C. l. Data Dictionary of Auto Repair Order Database (Continued). 

Field Name Meaning 

Job_ Descript The name of the job 
Job Name The name of the job 
Labor_ Charge The labor charge for a specific repair job 
Lastname Customer's last name 
License No Automobile license plate number 
Man Year The year that the car was manufacturer 
Milage The kilometer that the car has driven 
Mobile Tel Customer mobile phone number -
Model The model of the brand named automobile 
Name Customer name 
Net Amount Total amount including value added tax 
Off Tel Customer office telephone number 
Officer Name of officer who's in charge of the repair order 
Order No Repair order identification code 
Ordered Part No Ordered part identification code - -

Ordered Price Actual price charge for an ordered spare part 
Out Date The actual date the repair order was delivered -
Pager Customer pager number 
Part No Spare part identification code -
Payment The payment status of a repair order 
Postal Postal number of customer 
Pt_Descript A brief description of spare part 
Pt Name Spare part name 
Qty The quantity of spare parts ordered 
Repair _Job_ No Repair job identification code 
Repair_No The identification code of a claim repair order given and used by 

the insurance company 
RO_Type The type or category of a repair order 
Street The street and address that customer live on 
Sug_Code Suggestion on how spare parts are to be fix or replace given to 

msurance company 
Total Amount The total amount charge for a specific repair order 
Toal Labor The total amount of labor charge in a repair order -
Total Parts The total amount charge on spare parts used in a repair order 
Type The type of the automobile 
VAT Value added tax of a repair order 
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Figure D.5. Level 2 Data Flow Diagram of Repair Subsystem of 
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PROCESS SPECIFICATION 

Table E. l. Process Specification of Process 1.1. 

Process Name: Read Customer Record 
Data In: Customer Information 
Data Out: Current Customer Record 

(1) Get necessary customer data, customer name, 

Process: 
address, phone number, etc. 

(2) Look up customer information in Customer 
Data store 

(1) Customer 
Attachment: (2) Data Store D 1 

(3) Process 1.2 (Check Customer Record) 

Table E.2. Process Specification of Process 1.2. 

Process Name: Check Customer Record 

Data In: 
Current Customer Record 
Customer Information 
New Customer Information 

Data Out: Update Customer Information 
Cancel Customer Information 
(1) Get current customer record 
(2) Get customer information 

Process: 
(3) Check and compare current customer record 

and customer Information 
(4) Identify new customer record, update customer 

record, and cancel customer record 
(1) Process 1.1 (Read Customer Record) 

Attachment: 
(2) Process 1.3 (Add New Customer Record) 
(3) Process 1.4 (Edit Customer Record) 
(4) Process 1.5 (Delete Customer Record) 
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Table E.3. Process Specification of Process 1.3. 

Process Name: Add New Customer Record 
Data In: New Customer Information 
Data Out: New Customer Record 

(1) Get new customer information 
(2) Create new customer record from new 

Process: customer information 
(3) Write new customer record in customer data 

store 

Attachment: 
(1) Process 1.2 (Check Customer Record) 
(2) Data Store D 1 

Table E.4. Process Specification of Process 1.4. 

Process Name: Edit Customer Record 
Data In: Update Customer Information 
Data Out: Updated Customer Record 

(1) Get update customer information 
(2) Create updated customer record form update 

Process: customer information 
(3) Write updated customer record in customer data 

store 

Attachment: 
(1) Process 1.2 (Check Customer Record) 
(2) Data Store D 1 

Table E.5. Process Specification of Process 1.5. 

Process Name: Delete Customer Record 
Data In: Cancel Customer Information 
Data Out: Canceled Customer Record 

(1) Get cancel customer information 
Process: (2) Delete canceled customer record in customer 

data store 

Attachment: 
(1) Process 1.2 (Check Customer Record) 
(2) Data Store Dl 
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Table E.6. Process Specification of Process 2.1. 

Process Name: Read Car Record 
Data In: Car Information 
Data Out: Current Car Record 

(1) Get necessary car data, license number, 
Process: year manufactured, brand, etc. 

(2) Look up car information in Car data store 
(1) Car 

Attachment: (2) Data Store D2 
(3) Process 2.2 (Check Customer Record) 

Table E.7. Process Specification of Process 2.2. 

Process Name: Check Customer Record 

Data In: 
Current Car Record 
Car Information 
New Car Information 

Data Out: Update Car Information 
Cancel Car Information 
(1) Get current car record 
(2) Get car information 

Process: 
(3) Check and compare current car record and car 

Information 
(4) Identify new car record, update car record, and 

cancel car record 
(1) Process 2.1 (Read Car Record) 

Attachment: 
(2) Process 2.3 (Add New Car Record) 
(3) Process 2.4 (Edit Car Record) 
(4) Process 2.5 (Delete Car Record) 

Table E.8. Process Specification of Process 2.3. 

Process Name: Add New Car Record 
Data In: New Car Information 
Data Out: New Car Record 

(1) Get new car information 
Process: (2) Create new car record from new car nformation 

(3) Write new car record in car data store 

Attachment: 
(1) Process 2.2 (Check Car Record) 
(2) Data Store D2 
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Table E.9. Process Specification of Process 2.4. 

Process Name: Edit Car Record 
Data In: Update Car Information 
Data Out: Updated Car Record 

(1) Get update car information 

Process: 
(2) Create updated car record form update car 

information 
(3) Write updated car record in car data store 

Attachment: (1) Process 2.2 (Check Car Record) 
(2) Data Store D2 

Table E.10. Process Specification of Process 2.5. 

Process Name: Delete Car Record 
Data In: Cancel Car Information 
Data Out: Canceled Car Record 

Process: (1) Get cancel car information 
(2) Delete canceled car record in car data store 

Attachment: (1) Process 2.2 (Check Car Record) 
(2) Data Store D2 

Table E.11. Process Specification of Process 3 .1. 

Process Name: Inspect Car 

Data In: Repair Request 
Claim Information 

Data Out: Car Inspection 
(1) Get repair request from customer 
(2) Get Claim Information for claim repair request 

Process: (3) Mechanic check car 
(4) Mechanic report what's broken and need to be 

fix to officer 
(1) Customer 

Attachment: (2) Process 3.2 (Get Claim Information) 
(3) Process 3.3 (Create Repair List) 
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Table E.12. Process Specification of Process 3.2. 

Process Name: Get Claim Information 
Data In: Claim Information 
Data Out: Claim Information 

(1) Get claim information from customer 

Process: 
(2) Officer checks if necessary claim information is 

given. 
(3) Send to mechanic to inspect car 

Attachment: 
(1) Customer 
(2) Process 3 .1 (Inspect Car) 

Table E.13. Process Specification of Process 3.3. 

Process Name: Create Repair List 
Data In: Car Inspection 
Data Out: Repair List 

(1) Get car inspection from mechanic 

Process: 
(2) Officer creates a repair list from the car 

inspection. 
(3) Officer list spare parts that need to be change 

Attachment: 
(1) Process 3 .1 (Inspect Car) 
(2) Process 3.4 (Issue Quotation) 

Table E.14. Process Specification of Process 3.4. 

Process Name: Issue Quotation 
Repair List 

Data In: Parts 
Labor Charge 

Data Out: Quotation 
(1) Get list of spare part needed from the repair list 
(2) Get spare parts from spare part data store 

Process: (3) Get list of repair job from the repair list 
(4) Check labor charge from job data store 
(5) Create quotation from list of spare parts needed, 

repair list, labor charge, and the total price. 
(1) Process 3.3 (Create Repair List) 
(2) Data Store D3 

Attachment: (3) Data Store D4 
(4) Insurance Company 
(5) Customer 
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St. Gabriel's Library 

Table E.15. Process Specification of Process 4.1. 

Process Name: Issue Repair Order Draft 
Data In: Quotation Approval 
Data Out: Draft Repair Order 

(1) Get quotation approval from customer or 
msurance company 

Process: (2) Put information from the quotation approval 
(repair list, spare part, and etc.) in a repair 
order form. 

(1) Customer 

Attachment: 
(2) Insurance Company 
(3) Data Store D5 
(4) Process 4.2 (Request Part) 

Table E.16. Process Specification of Process 4.2. 

Process Name: Request Part 

Data In: 
Repair Job Detail 
Spare Part 

Data Out: Parts and Job Detail 
(1) Get repair job detail 
(2) Identify the spare part needed 

Process: (3) Request spare part from purchasing 
(4) Receive necessary spare part from purchasing 
(5) Send spare part for repair 
(1) Process 4.1 (Issue Repair Order Draft) 

Attachment: (2) Purchasing 
(3) Process 4.3 (Repair) 

Table E.17. Process Specification of Process 4.3. 

Process Name: Repair 
Data In: Parts and Job Detail 
Data Out: Job Done and Parts Used 

(1) Get Parts and Job Detail 
Process: (2) Repair according to the job detail 

(3) Change spare part according to the parts given 

Attachment: 
(1) Process 4.2 (Request Part) 
(2) Process 4.4 (Create Repair Report) 
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Table E.18. Process Specification of Process 4.4. 

Process Name: Create Repair Report 
Data In: Job Done and Parts Used 
Data Out: Repair Report 

(1) Get job done and list of parts used 
Process: (2) Summarize all job done and all parts changed 

(3) Create a repair report 

Attachment: 
(1) Process 4.3 (Repair) 
(2) Process 4.5 (Edit Repair Order) 

Table E.19. Process Specification of Process 4.5. 

Process Name: Edit Repair Order 
Data In: Repair Report 
Data Out: Edited Repair Order 

(1) Get repair report 
(2) Compare repair report with the draft repair 

Process: order from the create draft repair report process 
(3) Update the repair order according to the repair 

report 

Attachment: 
(1) Process 4.4 (Create Repair Report) 
(2) Data Store D5 

Table E.20. Process Specification of Process 5.1. 

Process Name: Calculate Price 
Final Repair List and Parts Used 

Data In: Parts Price 
Labor Charge 

Data Out: Price Charge 
(1) Get final repair list and parts used 
(2) Check price of parts used in Spare Part data 

Process: 
store 

(3) Check labor charge in job data store 
(4) Add labor charge and price of parts used to get 

price charge 
(1) Data Store D3 

Attachment: 
(2) Data Store D4 
(3) Data Store D5 
(4) Process 5.2 (Record Final Price Charged) 
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Table E.21. Process Specification of Process 5.2. 

Process Name: Record Final Price Charged 
Data In: Price Charged 
Data Out: Price Charged 

(1) Get price charged 
Process: (2) Write price charged in Account Receivable data 

store 
(1) Data Store D5 

Attachment: (2) Data Store D6 
(3) Process 5.3 (Print Repair Invoice) 

Table E.22. Process Specification of Process 5.3. 

Process Name: Print Repair Invoice 
Data In: Price Charged 
Data Out: Cash Repair Invoiced 

(1) Get price charged 
(2) Get cash repair order from repair order data 

Process: store 
(3) Print cash repair order 
(4) Give to Customer 
(1) Data Store D5 

Attachment: (2) Process 5 .2 (Record Final Price Charged) 
(3) Customer 

Table E.23. Process Specification of Process 5.4. 

Process Name: Record Payment 
Data In: Payment 
Data Out: Payment 

(1) Receive payment from customer 
Process: (2) Check payment 

(3) Record in account receivable data store 

Attachment: 
(1) Customer 
(2) Data Store D6 
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Table E.24. Process Specification of Process 6.1. 

Process Name: Print Claim Repair Order 
Data In: Claim Repair Order 
Data Out: Printed Claim Repair Order 

(1) Get Claim Repair Order 
Process: (2) Print Claim Repair Order 

(3) Give to Customer 

Attachment: 
(1) Data Store D5 
(2) Customer 

Table E.25. Process Specification of Process 6.2. 

Process Name: Issue Collection Requisition 
Claim Information 

Data In: Part Invoices 
Signed Claim Repair Order 

Data Out: 
Money Collection Requisition 
Total Claim Amount 
(1) Get Claim Information 
(2) Put Claim Information in Money Collection 

Requisition form 
(3) Get Part Invoices 

Process: 
(4) Get Signed Claim Repair Order 
(5) Attach Part Invoices with Money Collection 

Requisition form 
(6) Give to Insurance Company 
(7) Record total claim amount in Account 

Receivable data store 
(1) Data Store D5 
(2) Purchasing 

Attachment: (3) Customer 
(4) Insurance Company 
(5) Data Store D6 
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Table E.26. Process Specification of Process 6.3. 

Process Name: Record Payment 
Data In: Payment 
Data Out: Payment 

(1) Receive payment form Insurance Company 

Process: 
(2) Check payment amount 
(3) Record payment in Account Receivable data 

store 

Attachment: 
(1) Insurance Company 
(2) Data Store D6 

Table E.27. Process Specification of Process 7 .1. 

Process Name: Gather Information 

Data In: 
Repair Order 
Account Receivable 

Data Out: Report Information 
(1) Get Repair Order from data store 

Process: (2) Get Account Receivable from data store 
(3) Summarize information 

Attachment: 
(1) Data Store D5 
(2) Data Store D6 

Table E.28. Process Specification of Process 7.2. 

Process Name: Analyze Information 
Data In: Report Information 
Data Out: Analyzed Information 

Process: 
(1) Get report information 
(2) Analyze information according to set criteria 

Attachment: 
(1) Process 7.1 (Gather Information) 
(2) Process 7.3 (Generate Management Report) 
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Table E.29. Process Specification of Process 7.3. 

Process Name: Generate Management Report 
Data In: Analyzed Information 
Data Out: Management Report 

(1) Get analyzed information 
Process: (2) Apply calculation 

(3) Generate management report 

Attachment: 
(1) Process 7.2 (Analyzed Information) 
(2) Manager 
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APPENDIX F 

INPUT DESIGN 



Library 

User Ne.me: Pcr.1j .. · 

Position: 

Repair Order __ R rt __J 
--------

Figure F.1. Main Menu Form. 
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j~~'1~~n .. ] 

Figure F.2. Documents Menu Form. 

73 



~s-j1WJ1~1lilu$11~8-j~nf11?1111 
....... __ ............ __ .....,. -jwio11witnam~1f1n1V1'll~ 

·• ~n~'l\1;1~ f '!'t1-j1'U~1'U<~nf11\mlm11nsmmf1 
fl1'1'1W1 

'l'flb~1~8~ · I ~S-j]~11'U'J'll3ir1bti11\011m11nst 
b<mtlrn'l'I~ 

· .fu\~f ·• 1 ~S-j]~11'U<'llmi811o~lv.Qm11nst 
b'Jmtlrn'l'I~ 

~'331.• j ~s-jw11'U<'llJ;'llfilJii\-j118ufi'~nfi'1 
ml! nstnmtlfl1'1'1W1 

. ~~il1w.1~j I ~!~~~~~:-:~::~~~:~~i~111'1'1W1 
· '~~~m:ar¥ith·. f ~s-jw-n1~~-j~S~'UWim111u.1wiwit 

nstrnnnrn'l'IW1 

i',l1s~< · 1 ~S-j]~~sl~m11hr~-j1\wm11nst 
b'J~1tlfl1'1'1W1 

··· •.ttayrntint. .J ~~~:~~:s~~~~:llnfi'll~m11 
• .. · U:N%~ri~'Vf· I ~ti~~~~M~slm?1111~tiwiwitnst 

b<mtlrn'l'I~ 

Figure F.3. Reports Menu Form. 
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Database 

. . 
tt~~e~~1l*fi~j 

Figure F.4. Database Menu Form. 
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Figure F.5. Repair Order Form, Customer Tab. 
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Figure F.6. Repair Order Form, Car Tab. 
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Figure F.7. Repair Order Form, Claim Tab. 
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Figure F.8. Repair Order Form, Appointment Tab. 
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Figure F.9. Repair Order Form, Part Used by Repair Order Page. 
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Job Name Job Descript 

I 
I 

Total Labor Charge 

Figure F.10. Repair Order Form, Repaired Job by Repair Order Page. 
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Figure F.11. Repair Order Query Form. 
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Figure F.12. Claim Repair Order Quotation From. 
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Figure F.13. Repair Conclusion Request Form. 
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Figure F.14. Payment Requisition Form. 
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Figure F .15. Customer Services Report Query Form. 
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Ff ease ente1date1» dd,1mm,j.~v !01mat 

I 

Figure F.16. Customer Report Query Form. 
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Figure F.17. Car in for Repair Report Query Form. 
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Please entei date ;ii dc.(. ... mr~~k1 .. · !oimat 

Figure F .18. Car under Repair Report Query Form. 
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Figure F.19. Repair Job Delivery Report Query Form. 
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Figure F.20. Average Repair Time Report Query Form. 

91 



'l1 lhl1U 'l na -.3 la £11 U ii (it 
Pleese ente1dete1n dd,1mm,-:,kv !01met. 

nwun I EJ·· .. · .. ·.•·.·.·.·.·.· ::T~ 

Figure F.21. Late Job Delivery Report Query Form. 
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Reese entei date 1» dcl,1mm.j.~v !oir!7et. 

II 

Figure F.22. Income Report Query Form. 
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Figure F.23. VAT Report Query Form. 
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- -o~wuna. 

Figure F.24. Graph of Engine and Body Department Revenue Query Form. 
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Figure F.25. Insurance Payment Report Query Form. 
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Figure F.26. Customer Database Maintenance Form. 
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Figure F.27. Car Database Maintenance Form. 
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.· Find. \ I New .···. I 

Figure F.28. Insurance Database Maintenance Form. 
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Figure F.29. Job Database Maintenance Form. 
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Figure F.30. Part Database Maintenance Form. 
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Figure F.31. Brand Database Maintenance Form. 
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Japanese Car Repair 

Auto Repair Information System 

user name 

password 

Figure F.32. Login Form. 
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Figure G. l. Repair Order Document. 
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Figure G.2. Claim Repair Order Quotation. 
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Figure G.3. Repair Conclusion Request. 
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Figure G.4. Payment Requisition. 
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Figure G.5. Report of Customer Repair Services. 
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Figure G.6. Repair of Customer. 
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Figure G.15. Report of Insurance Payment. 
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