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ABSTRACT 

Human Resource Department is known as an important department in the 

company like TT &T Public Co., Ltd. with the responsibility to provide the maintenance 

and storing of all employee records in the whole organization. Both manual and stand

alone information system are used to manage all data so there are some occurring 

problems in the existing system such as high error rates, data redundancy, and minimum 

data sharing while the company needs reliable, timely, and accurate information. 

The result of primary study clearly represent that the most current problems 

concern with Time Management functions. Therefore, the field of study pointed views 

on Time Management that can be classified as working time and shift schedule 

management, working time and leave approval, and report generating. The data flow 

diagram is the structure tool to use in studying, analyzing, and designing the new 

centralized database system that works on Internet Computing Network to solve the 

current problems and support decision making at management level. 

The new proposed Information System will be developed to replace the manual 

and existing computerized information system with Intranet System. All data are kept in 

the database server, Microsoft SQL Server 2000, and are accessed through the Web 

server, Microsoft Internet Information Services 5.0 on Microsoft Windows 2000 Server. 

The user interfaces are implemented on Web browser, Microsoft Internet Explorer 6.0. 

It will reduce the number of administrative staffs, solve the problem of the existing 

system and decrease the high maintenance cost. 
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I. INTRODUCTIO~ 

1.1 Background of the Project 

Nowadays many technologies have been improved a lot especially in computers; 

this makes great progress and development, in business. Human Resource Management 

System is one of the many systems that replaced with Computerized System. 

Because of the important roles in the whole organization, Human Resource 

Management System is the best choice to be selected for study to improve the capability 

and work efficiency. 

Appropriated system is able to save cost and operate for maximum performances 

in many areas of work, including decision making, managing budget and planning for 

the company. 

Although, the Human Resource Management System covered many functions that 

can be classified as Recruitment, Payroll, Appraisal, Welfare, Personnel Information 

Management, and Training, this project is focused on Time Management. Because the 

primary study in Human Resource Management System of TT &T Public Company 

Limited, clearly represents many problems that have occurred due to the operation in 

the existing system such as the difficulty to manage time attendance of employees who 

are working on a shift basis or special working time schedule, high workload that brings 

high overhead of personnel staff in overtime working, time consuming in reports 

generating due to separate database of Time and Leave, high cost on the workflow of 

time and leave documents approval, lack of data security, high error rates because there 

are a lot of TT &T' s branch offices in the provinces that separately manage time 

attendance data but all data will be sent to Head Office in Bangkok for monthly and 
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yearly reports generating, so data redundancy, data inconsistency, and report inaccuracy 

has occurred. 

Therefore, Time Attendance Information System is introduced to solve these 

problems. Because this new system will be developed based on Intranet Technology and 

shared database system. It provides accurate shared data, less redundancy, support shift 

basis and special working time, accurate reports can be generated on time, provide 

electronic documents Requesting/ Approving schedule, papers reducing and save cost, 

less overtime cost due to workload reducing, and high data security. 

All the benefits effect the whole organization due to the important roles of Time 

Attendance Information System that concerns all departments. 

1.2 Objectives of the Project 

This project will design and develop the information system based on Web 

technology to support the on-line Time Attendance processes for TT &T Public Co., Ltd. 

The main objectives of this project comprises the following aspects 

(1) To analyze the existing system and identify current problems. 

(2) To design and develop an effective computerized Time Attendance 

Information System that supports shift and special working time, generate 

accuracy reports; all functions can utilized one integrated database with the 

full linkable capability between each function, and eliminate data 

redundancy. 

(3) To reduce documents cost by provide electronic documents approval that 

helps Human Resource Department and paper reducing, represent reports 

that can be distributed on Web, and optimize operation time by eliminating 

some repeated working b etween Head Office and Branch 0 ffices such as 
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employee information that are repeatedly updated in Branch Offices, and 

time data are repeatedly updated in Head Office. 

(4) To improve the efficiency and effectiveness of Time Attendance 

Information System at TT &T Public Co., Ltd. 

1.3 Scope of the Project 

(1) Prerequisites 

Before usmg the proposed system, user should set up some 

information that concerns Time Management including proximity card 

information, working time schedule, shift schedule, type of leave, holiday 

information, user permission, other persom1el information such as personal 

data, position, organization, E-Mail address, etc. updated from other module 

in Human Resource Information System. 

(2) Time Attendance Management 

This section will help user to control the complicated working time. 

Most users need powerful software to manage various types of working time 

such as shift working, shift rotation, unscheduled day off, special time 

schedule, etc. This system can retrieve data from time and then check 

employees working time, absent, sick leaves, holidays, late coming 

automatically. The advantages and benefits are efficiency, accuracy and 

quicker than manual recording. The main work of this section can be 

classified as import Time-in, Time-out form Time Recorder, matching time 

data with working time schedule of each employee, and repmis generating. 
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(3) Employee Self Service 

This section will help user to control the complicated working time. 

Each employee has User Name and Password to retrieve personnel working 

time history and use it for creating electronic Leave Fonn or Time 

Correction Form and then the system will generate E-Mail to the approver. 

After the approval is granted, data are retrieved for other processing. This 

section has main work that is very helpful for Human Resource 

Department as Web based workflow for Time Attendance Correction 

Requesting and Approving, Web based workflow for Leave Requesting and 

Approving, and On Screen Reports generating. 

1.4 Deliverables 

(1) Project Introduction 

(a) Background of the project 

(b) Objectives of the project 

(c) Scope of the project 

(2) Description of Existing System 

(a) Background of the organization 

(b) Current problems and area for improvement 

( c) Existing computer system 

(3) Description of the Proposed New System 

(a) System requirements 

(b) Candidate solutions and Feasibility analysis 

( c) System design 
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( d) Hardware and software requirement 

(e) Security and controls 

(4) Project Implementation 

(a) Overview of project implementation 

(b) System Construction 

( c) System Implementation 

( 5) Conclusions and Recommendations 

( 6) Data Dictionary 

1.5 Project Plan 

(1) Analysis of the Existing System 

At first, plan to study current system by defining the objective and 

scope then study the existing problems and identify problems that involved 

the scope of system. 

(2) Analysis and Design of the Proposed System 

After the analysis of existing system is completed, process of the 

proposed system analysis and design start with cost and benefit analysis, 

Web interface design, report design, database design, network design, and 

program design. 

(3) Implementation of the Proposed System 

Implementation is the last step of this plan, including coding, testing, 

hardware installation, software installation, and data conversion. 

The project plan of Time Attendance Information System is given in Figure 1.1. 
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II. THE EXISTING SYSTEM 

2.1 Background of the Organization 

TT&T Public Company Limited was established on June 29, 1992 to invest, 

implement and operate the provincial telephone network expansion. Under the 

concession granted by the Telephone Organization of Thailand (TOT), TT &T is 

responsible for building a fixed-line telephone network of 1.5 million lines in all the 72 

provinces of Thailand, excluding the greater Bangkok metropolitan area. TT &T 

transferred ownership of the network assets to TOT under a Build-Transfer-Operate 

(BTO) scheme, but retains the rights to operate and generate revenues form the entire 

network for 25 years. Revenues are then shared with TOT at 43.1 % for the first 1 

million lines and 44.5% for the remaining 0.5 million lines. TT &T employs advanced 

telecommunications technologies for its network throughout Thailand. These include 

digital switching and fiber optics transmission from World Class Telecom Equipment 

vendors like Alcatel, Ericsson, NEC and Lucent. We are a leader in area coverage 

spanning across half a million square kilometers with the most advanced 12,000 km of 

optical fiber transmission 1 inks. All network components a re regionally and centrally 

monitored and controlled through advanced network management systems. In four years 

after inception, our goal of connecting citizens across all provincial urban centers, and 

to the greater Bangkok, was accomplished. Customers are provided with the best 

services available through more than 90 customer care offices spreading Thailand. We 

are steadily introducing value-added services while continuing to strengthen both the 

technological capability and service quality for the healthy telecom-based development 

of the kingdom. As borders around the world continue to be removed by the 
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convergence of telecommunications and media, TT &T is enhancing and expanding our 

telephone network into an advanced information network. To bring Thailand to the 

forefront of the corning global information society, TT &T is laying the groundwork for 

an Information Superhighway. At the tum of the century, TT &T intends to become one 

of the largest network, service, and content providers in Thailand, and an international 

player participating in telecommunications projects in the Asian region. 

The structure of TT &T organization is shown in Figure 2.1. 
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2.2 Current Problems and Areas for Improvement 

2.2.1 Current Problems 

As TT &T Public Co., Ltd. use File Server Computing as distributed system 

architecture to support stand-alone information system like the existing Time 

Attendance Information System, head office and branch offices located in different 

provinces and work separately on time management but all reports need to be generated 

from head office. So all branch offices have to send time data to head office that causes 

many problems, classified as follows: 

(a) Data Redundancy and Data Inconsistency. 

Separated operation with own files in head office and branch offices 

cause data redundancy and data inconsistency problems, some data may be 

lost during the data importing process at head office. 

(b) Time consuming in reports generated due to data combination needs before 

reports generating. 

( c) High error rates. 

( d) Lack of data security due to the existing separated database system. It is 

easy to change and destroy data. 

( e) High workload brings high overhead costs of overtime. 

(f) The existing system does not support shift schedule. 

(g) Large volume of paperwork is generated for each employee, especially in 

time and leave approval. 
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2.2.2 Areas for Improvement 

The proposed system focuses on Time Management that intends to improve 

capability and work efficiency in 3 areas as follows: 

(a) Working time, leave, and shift record handling. 

(b) Reports generating. 

Increase accuracy and reduce time to generate reports. 

( c) Time and Leave approval. 

Reduce manual workload and unnecessary cost in paperwork and 

overtime cost. The current problems will be eliminated by replacing the 

existing system with the proposed system that provided maximum 

performance of operation and management in many areas of work. 
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2.3 The Existing Computer System 

At the beginning, TT &T use Proximity Card for working time recording only in 

Head Office, Bangkok so it is convenient to use software package that is purchased; 1 

license to support operation of time management in Head Office. Currently, TT &T use 

Proximity Card in all Branch Offices and there are a lot of employees working on shift 

basis and special working time while the existing software package cannot suppo1i that 

environment. Moreover, Staffs at Head Office have to wait for time data of Branch 

Offices and process with Leave data that keeps separate database, bring time consuming 

reports generating and inaccurate reports that have occurred. The Application 

Architecture of the existing system can be classified as follows: 

(1) Data Architecture 

(a) Use DBF File for Leave information. 

(b) Use MDB File for Time information (exported from purchased 

software package), TT&T uses it for represent Time-in, Time-out of 

normally working time employee (8.00 AM-5.00 PM) on Web. 

(2) Process Architecture 

(a) Use FOXPRO for Windows to develop Leave Application. 

(b) Use purchased software package for Time Management. 

(3) Interface Architecture 

(a) Input data via keyboard. 

(b) Represent Employee Timesheet on Web, other information such as 

detail of employee who absent without leave, leave record, and shift 

schedule are reported on papers. 

12 



(4) Network Computing Architecture 

(a) Windows 98 with LAN connection 

The process of existing system can be shown in Appendix A Context Diagram 

and Appendix B Data Flow Diagram. 

The next chapter represents the area of IT Technology including Cost and Benefit 

Analysis in the proposed system development. 

13 



III. THE PROPOSED SYSTEM 

The next step after problems has been defined is the proposed system designing, 

including identifying system requirements, selecting the best solution from candidate 

feasibility analysis, system design, hardware and software requirement, and security and 

control meeting the present and future needs of the organization. 

3.1 System Requirements 

The proposed system specification is defined according to the needs of the Human 

Resource Departments as follows: 

(1) The new system supports shift working, flexible working time, and provide 

correct result from work hour, late, absent calculation in any working time. 

(2) Head office and all branch offices can manage time attendance on one 

integrated database. 

(3) All employees can make time and leave request for approval on this Web 

based system. After that the request information will inform their Manager 

for approval. 

(4) The reports can be generated either on screen or paper depending on an 

access permission of each report. 

(5) Each user has different levels of system access permission depending on an 

agreement of Human Resource Department Manager. 

( 6) The system must be easy to use and understood. 

(7) The system can import data from time recorder. 

(8) The system must support prerequisite data updating process. 

14 



3.2 Candidate Solution and Feasibility Analysis 

3 .2.1 Candidate Solution 

Three Candidate Solutions are proposed for this project as shown in Table 3.1. 

Table 3.1. Candidate System Matrix. 

Characteristics Candidate 1 Candidate 2 Candidate 3 

Portion of System Support Employee Same as Same as 
Computerized Working Time Candidate 1 Candidate 1 

Management, 
Shift Generating, 
and workflow for 
Time/Leave 
Requesting/ Appro 
vmg 

Benefits Fully supports Fully supports Same as 
user requirements user requirements. Candidate 2 

Plus more 
efficient 
interaction with 
the system, 
employee can 
login to system 
anytime and 
anywhere as well 
as they can 
connect to the 
company's Intranet 
System 

Servers and (1) Database (1) Database (1) Web Server, 
Workstations Server, (1) Server, (1) Web (1) Mail Server, 

Application Server, (1) Mail (7) Web Clients 
Server, (7) Clients Server, (7) Web 

Clients 
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Table 3.1. Candidate System Matrix (Continued). 

Characteristics Candidate 1 Candidate 2 Candidate 3 

Application Custom Solution Same as Same as 
Software Candidate 1 Candidate 1 

Method of Data Client/Server Internet-Based Same as 
Processing Candidate 2 

Output Devices and ( 5) Laser Printers Same as Same as 
Implications Candidate 1 Candidate 1 

Input Devices and Keyboard & Same as Same as 
Implications mouse, (1) Candidate 1 Candidate 1 

Scanner 
Storage Devices and ORACLE:DBMS SQL : DBMS with MS Access 
Implications with 20 GB 20 GB Capability 

Capability 

3.2.2 Feasibility Analysis 

The important activity to evaluate the alternative candidate solution is feasibility 

analysis. Economic Feasibility is the first one that we should consider because 

Information System is a major capital investment that must be justified, just as 

marketing must justify a new product so Cost and Benefit Analysis is used to estimate 

and compare costs and benefits of existing and candidate solutions. 

(1) Cost Analysis 

Cost can be divided into two categories. The first category concern is 

about developing the system, and the second is associated with system 

operating. System development costs are usually onetime costs that will not 

recur after the project has been completed whereas operating costs tend to 

recur throughout the lifetime of the system. 
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( 1.1) Development Costs 

To analyze the Cost Analysis, Investment Cost is the first direct 

cost that is concerned with the following: 

(a) Hardware Purchase 

(b) Software Purchase 

( c) Personnel hours for analysis, design, coding, testing, changeover 

from old to new system, and conversion from old to new system 

format. 

(1.2) Operating Costs 

The recurring cost can be determined as follows: 

(a) Day-to-day personnel costs, including systems administrator, 

computer operations, and end-user costs. 

(b) Computer supplies 

( c) Ongoing training 

Cost Comparison o f Existing and Candidate S olutions a re shown in 

Appendix I. 

(2) Benefit Analysis 

Two types of proposed system benefits, tangible and intangible, make 

advantages in the company. Tangible benefit not only decreases paperwork, 

job procedure and responding time but also reduces cost of company. 

Intangible benefits can improve confidential control, higher decisions 

making and more accurate information. 
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(2.1) Tangible benefits 

Tangible benefits can be measured and calculated. The value is 

measured in Baht currency. After implementing the proposed system, 

the tangible benefits can show the reducing costs as follows: 

(a) To reduce the processing time 

(b) To reduce overtime cost 

( c) To reduce lost of pape1work and document used in management 

and decisions making. 

Tangible benefits of each candidate solution are shown m 

Appendix I. 

(2.2) Intangible benefits 

Intangible benefits cannot be measured monetarily. However, it 

can increase benefits to the company in several ways as follows: 

(a) Enhance the decisions making 

(b) Improving time management 

( c) Improving manpower management 

( d) Improving confidential control 

( e) Improving information management 

(f) Improving speed of operations 

(3) Payback Analysis 

The payback analysis technique is a simple and popular method for 

determining when an investment will pay for itself. Because systems 

development costs are incurred long before benefits begin to accrue, it will 

take some time for the benefits to overtake the costs. 
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After implementation, we will incur additional operating expenses that 

must be recovered. Payback analysis determines how much time will lapse 

before accrued benefits overtake accrued and continuing costs. This period 

of time is called the Payback period. 

Calculation of Payback Analysis 

This is used for estimating the amount of investment in proposed system to find 

out worth of investment. 

Formula 

Where 

p 

p 

I/(1-T)R 

Payback period 

I Investment or capital expenditure 

T Taxrate(10%) 

R Annual saving realized by investment 

(Tangible benefits subtracted by operational cost) 

Payback period of each candidate solutions are shown in Appendix I. 

The result from Cost and Benefits Analysis are used together with other criteria to 

evaluate the candidate solution as shown in Table 3.2. 
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Table 3.2. Feasibility Analysis Matrix. 

Feasibility Criteria Wt. Candidate 1 Candidate 2 Candidate 3 

Operational 30% 
Feasibility 
Functionality Support user Same as Same as 

requirements in Candidate 1 Candidate 1 
Time, Leave 
and Shift 
management 

Score: 95 Score: 95 Score: 95 

Technical Feasibility 30% 
Technology Need install User can login User can login 

Application on to system with to system with 
each Client so any web any web 
it's hard for clients, with clients to 
maintenance high security access 

and support Database that 
large amount cannot support 
data large amount 

data 

Expertise Require to hire Current Staff Current Staff 
or train is comfortable is comfortable 
ORACLE with SQL with MS 
Developer Server and Access and 
2000 expertise Active Server Active Server 
to perform Page Page 
application 
development 
and Database 
Administration 

Score: 70 Score: 100 Score: 60 
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Table 3.2. Feasibility Analysis Matrix (Continued). 

Feasibility Criteria Wt. Candidate 1 Candidate 2 Candidate 3 

Economic Feasibility 30% 
Cost to develop: Approximately Approximately Approximately 

1,581,500 1,609,000 1,298,000 
Payback period Approximately Approximately Approximately 
(discounted): 2.3 years 3.4 years 2.8 years 
Net present value: Approximately Approximately Approximately 

1,700,631.81 840,330.81 1,100,670.92 

Detailed calculations: See Appendix See Appendix See Appendix 
I I I 

Score: 95 Score: 85 Score: 90 

Schedule Feasibility 10% 12 months 4 months Less than 4 
months 

Score: 70 Score: 90 Score: 95 

Ranking 100% 85 93 83 

From the result of above Feasibility Analysis, we can compare all candidates and 

select Candidate 2 as the best solution. 

3.3 System Design 

3.3.1 Input Design 

There are two ways for data entry as follows: 

(1) Import time data, using text file that is generated by time recorder. 

(2) Input data via keyboard, using the input forms for the following 

information: 

(a) Annual Traditional Holidays 
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(b) Working Time Schedule 

( c) Shift Schedule 

( d) Type of Leave 

(e) User Pennission 

(f) Time Correction and Leave information, needed for requesting and 

approvmg. 

3.3.2 Output Design 

Most outputs are in the fonn of reports as shown in Appendix H followed by the 

following items: 

(1) Traditional Holidays (On Screen Report) 

(2) Shift Schedule: Department (On Screen Report) 

(3) Timesheet: Individual (On Screen Report) 

(4) Leave: Individual (On Screen Report) 

(5) Leave: Department (On Screen Report) 

(6) Unusual Time-in and Time-out: Department (On Screen Report) 

3.3.3 Screen Design 

The screen design will be shown in Appendix G. 

3.3.4 Process Design 

The new process can be shown in Appendix A Context Diagram and Appendix B 

Data Flow Diagram, and the process specification illustrated in Appendix C. 

3.3.5 Database Design 

Stored data in tabular form is distributed in relational database concept as shown 

in Appendix D. 
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3.4 Hardware and Software Requirement 

The proposed system will be built on Network Computing Solution which the 

actual user interface implemented in client-side Web browsers using any process that 

runs on Web application server, which connects database server on the back side 

The Application Architecture of the proposed system can be classified as follows: 

(1) Data Architecture 

(a) Centralized Relational Database, SQL Server 

(2) Process Architecture 

(a) ASP, HTML, JAVA Scripts, VB Scripts, SQL Statement 

(3) Interface Architecture 

(a) Input data via keyboard and text file importing 

(b) Represent report on paper and Web 

(4) Network Computing Architecture (Internet-Based Computing Architecture) 

(a) Windows 2000 Clients 

(b) Windows 2000 SQL Database Server 

( c) Windows 2000, IIS Web Applications Server 

The hardware configuration is illustrated in Figure 3 .1 and the hardware 

specifications are described in Tables 3.3-3.5. 
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Figure 3 .1. The Hardware Configuration of Human Resource Department. 
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Table 3.3. The Hardware Specification for Web, Mail, and Database Server. 

Hardware Specification 

CPU Pentium III 1.26 GHz 

Memory 256 MB ECC SDRAM 

Hard Disk 20GB 

CD-ROM Drive 40X 

Floppy Disk Drive 1.44 MB 

Network Adapter 3COM 10/100 Mbps 

Display Adapter SVGAcard 

Display 17" monitor 

Table 3.4. The Hardware Specification for Web Clients and Development Tools. 

Hardware Specification 

CPU Pentium III 550 MHz 

Memory 64MBSDRAM 

Hard Disk 4.3 GB 

CD-ROM Drive 40X 

Floppy Disk Drive 1.44 MB 

Network Adapter 3COM 10/100 Mbps 

Display Adapter SVGAcard 

Display 14" monitor 
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Table 3.5. Other Hardware Specification. 

Hardware Specification 

Printer HP LaserJet 1100 

Scanner HP ScanJet 5200c 

UPS LEONI CS OA4 500V A 

Existing Network Equipment 

(Remote Access, Router, HUB, Cable) 

The software specification, required by new Web Based System are described in 

Tables 3.6 and 3.7. 

Table 3.6. The Software Specification for Web, Mail and Database Server. 

Software Specification 

Operating System Microsoft Windows 2000 Server 

Web Server Microsoft Internet Information Services 5.0 

Application Server Microsoft Active Server Pages 

Mail Server Microsoft Exchange 2000 Server 

E-Mail Component W3 JMail 4.3 

Database Server Microsoft SQL Server 8.0 

Security Control Norton AntiVirus Corporate Edition 
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Table 3.7. The Software Specification for Web Clients and Development Tools. 

Software Specification 

Operating System Microsoft Windows 2000 Professional 

Web Browser Microsoft Internet Explorer 6.0 

Application Software Microsoft Office 2000 Professional Edition 

Development Tools Microsoft Frontpage 2000 

EditPlus Text Editor 2.0 

Adobe Photoshop 6.0 

3.5 Security and Control 

Because the security is very important for all areas of work, including computer 

area, it is necessary to promote security of Time Attendance Information System in both 

Physical Protection and Logical Protection. 

3.5.1 Physical Protection 

The system should be available at all times so it needs to be protected from 

physical problems such as the system should be equipped with UPS to help continue the 

operations when the electricity runs down, and it is possible to recover the database if it 

is damaged or destroyed due to unexpected situations. The concerning physical 

protection can be classified as follows: 

(1) Access Control 

All servers should be kept in the computer center that have access 

control to make sure that anyone who does not have permission cannot 

access the computer room, user can only access to data. 
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(2) Inventory Control 

Both hardware and software that is unregistered cannot connect or run 

into the server. 

(3) Backup & Recovery 

Data can be destroyed physically by harddisk failure so backup tapes 

are needed for data recovery. 

(4) Virus Protection 

The anti-virus software should be installed and updated at all times. 

There are several anti-virus programs such as Norton Anti-Virus that is an 

efficient program to scan and protect virus. 

3.5.2 Logical Protection 

Data Integrity should be promoted in all systems so Input, Output, and Process 

should be controlled as follows: 

(1) Input Control 

To make sure that all input data is complete, correct and in time by 

providing the following aspects: 

(a) Data Verification 

The sensitive data should have two times data entry such as 

when users need to change their password, they should type password 

and retype it for verification. 

(b) Data Validation 

Data should be validated by using the nature of data itself such 

as Date must not be 3 0 February, Employee Time-ins hould not be 

later than Employee Time-out, and so on. 
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( c) Timeliness 

Put timestamp to record after finishing data entry. 

(2) Output Control 

Output should be processed on time in right format and distributed to 

the right person and not given to the wrong person. 

(3) Process Control 

Data should be keep secret, each employee owns accessing security 

level by applying policy for accessing the system. 

Process should be controlled by providing the following aspects: 

(a) Identification 

Only an authorized person is allowed to access into system. 

(b) Authentication 

Users have own password and user ID for access into system. 

( c) Authorization 

Users have own permission level. They can read, write, edit, and 

delete some authorized data depending on the policy. 
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IV. PROJECT IMPLEMENTATION 

4.1 Overview of Project Implementation 

After finishing the process of analysis and design, the project would be 

implemented. The new system was constructed and delivered into day-to-day operation. 

The major functions of the Project Implementation are: 

(1) System Construction 

(2) System Implementation 

4.2 System Construction 

The proposed system construction consists of three tasks as follows: 

4.2.1 Hardware and software installation 

Hardware and software installation for Web server, Mail server, Database server, 

and development tools 

4.2.2 Build and test database 

The database schema is required to build unpopulated database that provides 

security controls together with backup and recovery. 

4.2.3 Write and test new program 

To develop a functional system that fulfills business and design requirements. 

4.3 System Implementation 

The Proposed System Implementation consists of three tasks as follows: 

4.3.1 Hardware and Software Installation for Web Clients 
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4.3.2 System Test 

Testing includes verification of the basic logic of each program and the 

effectiveness of the entire system. It is absolutely important that the system works 

correctly before distributing to users. System Testing, includes two steps as follows: 

(1) Preparation 

All systems needed this preparation before testing. The preparation 

can be classified as follows: 

(a) Assign the Test Team 

Test team, including System Analyst, Users, and Auditor that 

are responsible for System Testing. 

(b) Test schedule 

This schedule represents time when to do what and by whom. 

( c) Test script 

This script represents step for testing such as name list of test 

team with testing part details, testing flow, what data to be put in, and 

how to do. 

( d) Test data 

Actual data should be prepared for putting in the system. 

(e) Base Case Test Evaluation 

Test team should expect test result and keep all test cases in 

Base Case. 
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(2) Actual Test 

(a) Validation Test 

Testing for validation of system, including Unit Test, Module 

Test, System Test, and Integration Test to make sure that the system 

work correctly. 

(b) Security Test 

Testing for security, including Security Function Test such as 

authentication and authorization test, and Backup & Recovery Test. 

( c) Performance Test 

Testing for performance concerns Response Time testing, and 

System Under Stress Condition testing. 

4.3.3 Conversion 

Once system testing is complete, the project team can begin to integrate people, 

software, hardware, and data into the operational information system. This normally 

involves the conversion from the existing system to the new one. Conversion is task of 

transforming the users' current files, and data in existing database to the format required 

by new system, including the following strategies: 

(1) Users have to identify and prepare all necessary data for the system 

conversion. 

(2) To populate the new database with existing data from the old system. 

(3) System acceptance test, using real data for validation, security, and 

performance test. 
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(4) Parallel convers10n, both existing and proposed system are operated for 

sometime period until the project team is confident that the new system is 

working properly. 

(5) Abrupt cut over, the old system is terminated and the new system is placed 

into operation. 

4.3.4 Training 

Training is the final task of the System Implementation. System users should be 

trained and provided with documentations that guide them to using the new system. 

The agenda for the 5 days training program are as follows: 

(a) Purposes and objectives of the system 

(b) Differences between the existing system and the new one 

(c) Orientation with the new system 

( d) Demonstration of the new one 

(e) Familiarization with the new system practice together with database test 
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V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The effectiveness of a system is determined by the time and cost required to 

operate the system versus the benefits derived from the system. The part of Cost and 

Benefit Analysis, Cost Comparison between Existing and Proposed System represents 

that cost of the proposed system higher than cost of existing system in the first year but 

in the later year, the proposed system cost will be lower than the existing system cost. 

Furthermore, the Payback Analysis represents that payback period of the proposed 

system is within 3.4 years so it is a good investment. 

Time Attendance Information System is designed to solve existing problems such 

as data redundancy, lack of data sharing, time consuming in reports generating, and 

serves need of the organization, especially improving more efficiency in the existing 

workload and enhancing the overall system performance, including responding the user 

requirement with the following: 

(1) The proposed system provides data entry validation, faster and coITect 

processes, and distributed output to authorized persons, so it helpful for 

management. 

(2) Web Based Information System decreases time for access and manipulate 

data over the network. 

(3) The proposed system reduces workload of Human Resource Department by 

providing a centralized database on Network Computing System. This new 

structural and flexible system is easy for maintenance so it can reduce 

workload of IT Department as well. 
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(4) Security Control together with Backup & Recovery performed for data 

protection. 

( 5) Web based workflow is helpful for paper and overtime cost reducing. 

Table 5.1. Degree of Achievement of the Proposed System. 

Process Existing System Proposed System 

Create Shift Schedule 20 minutes 10 minutes 

Stored Time records 40 minutes 10 minutes 

Stored Leave records 20 minutes 7 minutes 

Stored Employee records 20 minutes 5 minutes 

Search Employee Time records 10 minutes 3 minutes 

Search Employee Leave records 15 minutes 5 minutes 

Reports generating 20 minutes 10 minutes 

Total 145 minutes 50 minutes 

Degree of Achievement of the proposed system in Table 5.1 is much faster than 

the existing system and saves a lot of time spent in Time Attendance Management. 

Since the existing system is based on PC stand alone, the problems about paperwork 

and human error often occur in searching, manipulation and reports generating. In the 

new system, Human Resource staffs can search, manipulate and generate reports for 

analysis. Thus, the other processes in the old system take much time to achieve. The 

result, in the proposed system can save much time in operation and make the result 

more accurate, and also help the staff work efficiently. 
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5.2 Recommendations 

Because, the proposed system has been designed to solve existing problems and 

meet the requirements of Human Resource Department together with Top Management 

of the company and the Business Rules may change in the future, there are some points 

that should be improved in order to make this system better as follows: 

(1) Integrate Time Attendance Section with other sections in major Human 

Resource Information System especially with Payroll section such as when 

employees leave over the limit, the system can directly send concerning 

information to payroll section for confirmation before deducting employee's 

salary. 

(2) Develop Overtime Management function and merge into Time Attendance 

section to make completeness for this section and link this function to 

Payroll section for confirmation before adding overtime to employee's 

salary. 

(3) In the future, we can improve this system by replacing existing time 

recorder with the new one and connect it together in all branch offices and 

head office for directly importing time data to system without importing by 

Human Resource staffs. 

(4) Improve Security Control of this system and publish Leave workflow over 

the Internet through company's Web sites, providing Web based workflow 

for all employees anytime and anywhere. 
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Figure A.1. Context Diagram of Existing System. 
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DATA FLOW DIAGRAM 
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PROCESS SPECIFICATION 

Table C.1. Process Specification of Process 1.1. 

Process Name: Data preparation for Prerequisite Data Updating 

Default Time 
Traditional Holiday 

Data In: Employee Proximity Card 
Leave Type 
System User 

Data Out: Selected data for updating 
(1) Get necessary employee data, proximity card, 

default time, etc. depend on updating need 

Process: 
of user 

(2) Users select data that they want to update 
or select for new one inserting 

(3) Send updated data to process 1.2 
Attachment: Data Store D4, D5, D6, DS, Dl 1 

Table C.2. Process Specification of Process 1.2. 

Process Name: Prerequisite Data Updating 

Default Time 
Traditional Holiday 

Data In: Employee Proximity Card 
Leave Type 
System User 

Data Out: Updated prerequisite data 

Process: 
(1) Updated selected data 
(2) Record all updated data 

Attachment: Data Store D4, D5, D6, DS, Dl 1 
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Table C.3. Process Specification of Process 2.1. 

Process Name: In-Out Data Importing 

Data In: 
Text file of In-Out data 
Employee Proximity card 

Data Out: Imported In-Out data 
(1) Get necessary employee data, proximity card, 

Process: and In-Out data. 
(2) Import data and record 

Attachment: Data Store D5, D13, DIO 

Table C.4. Process Specification of Process 2.2. 

Process Name: Time Matching 

Default Time 

Data In: 
Shift schedule 
Employee Proximity Card 
Imported In-Out data 

Data Out: Updated time 
(1) Matching In-Out data with default time and 

Process: shift schedule 
(2) Record updated time 

Attachment: Data Store D5, D7, D8, D9, DlO 

Table C.5. Process Specification of Process 3.1. 

Process Name: Data Preparation for Shift Generating 

Employee 
Position 

Data In: Department 
Employee Proximity card 
Default time 

Data Out: Required data for shift generating 

Process: 
(1) Get necessary data 
(2) Provide data for process 3 .2 

Attachment: Data Store Dl, D2, D3, D5, D8 
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Table C.6. Process Specification of Process 3.2. 

Process Name: Shift Generating 

Employee 
Position 

Data In: Department 
Employee Proximity card 
Default time 

Data Out: Shift schedule 

Process: 
(1) Generate shift 
(2) Record generated shift 

Attachment: Data Store Dl, D2, D3, D5, D8, D9 

Table C.7. Process Specification of Process 4.1. 

Process Name: Data Preparation for Time/Leave Requesting 

Employee 
Position 
Department 
Employee Proximity card 

Data In: Default time 
Shift 
Leave 
Leave Type 
Time 

Data Out: Prepared data for Time/Leave requesting 

Process: 
(1) Get necessary data 
(2) Provide data for process 4.2 

Attachment: Data Store Dl, D2, D3, D5, D6, D7, D8, D9, Dl 1, 
D12 
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Table C.8. Process Specification of Process 4.2. 

Process Name: Data Updating for Time/Leave Requesting 

Employee 
Position 
Department 
Employee Proximity card 

Data In: Default time 
Shift 
Leave 
Leave Type 
Time 

Data Out: Updated time 
(1) Edit Time data 

Process: (2) Record edited time 
(3) Provide data for process 4.3 

Attachment: 
Data Store Dl, D2, D3, D5, D6, D7, D8, D9, Dl 1, 
D12 

Table C.9. Process Specification of Process 4.3. 

Process Name: Requested Message Sending 

Employee 
Data In: Position 

Department 
Data Out: Requested message via e-mail 

Process: 
(1) Get necessary data 
(2) Send message via e-mail 

Attachment: Data Store Dl, D2, D3 
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Table C.10. Process Specification of Process 5.1. 

Process Name: Data Preparation for Time/Leave Approving 

Employee 
Position 
Department 
Employee Proximity card 

Data In: Default time 
Shift 
Leave 
Leave Type 
Time 

Data Out: Approved Time/Leave data 
(1) User receive e-mail and get necessary data 

Process: (2) Record approved status 
(3) Provide data for process 5 .2 

Attachment: 
Data Store Dl, D2, D3, D5, D6, D7, D8, D9, Dl 1, 
D12 

Table C.11. Process Specification of Process 5.2. 

Process Name: Approved Message Sending 

Employee 
Data In: Position 

Department 
Data Out: Approved message via e-mail 

Process: 
(1) Get necessary data 
(2) Send message via e-mail 

Attachment: Data Store D 1, D2, D3 
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Table C.12. Process Specification of Process 6.1. 

Process Name: Data Preparation for Report Generating 

Employee 
Position 
Department 
Employee Proximity card 

Data In: Default time 
Shift 
Leave 
Leave Type 
Time 

Data Out: Prepared data for report generating 

Process: 
(1) Get necessary data 
(2) Provide data for process 6.2 

Attachment: 
Data Store Dl, D2, D3, D5, D6, D7, D8, D9, Dl 1, 
D12 

Table C.13. Process Specification of Process 6.2. 

Process Name: Report Generating 

Employee 
Position 
Department 
Employee Proximity card 

Data In: Default time 
Shift 
Leave 
Leave Type 
Time 

Data Out: Generated reports 

Process: 
(1) Generate report 
(2) Display on screen 

Attachment: 
Data Store Dl, D2, D3, D5, D6, D7, D8, D9, Dl 1, 
D12 
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APPENDIX D 

FILE STRUCTURE 
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APPENDIX E 

DATA DICTIONARY 



DATA DICTIONARY 

Table E. l. Data Dictionary of Time Attendance Database. 

Field Name Meaning 

Address Address of each employee 
Appr_date Time/Leave approving date 
Appr_user User who approve Time/Leave request 
Begin_ break Time of the beginning break in work day 
Begin_date First date of proximity card using for each employee 
Card id ID of each proximity card 
Ck date Real date in month 
Date in Date that employee start working in each day 
Date out Date that employee stop working in each day 
Defa id ID of each default time in working time schedule 
Defa in Time that employee have to start working in each day 
Defa out Time that employee can stop working in each day 
Dept_abbrv Department abbreviation name 
Dept_ code Department code 
Dept_ name Department name 
Detail Detail of each traditional holiday 
Email E-Mail address of each employee 
Emp_id Employee ID 
End break Time that employee should stop break in work day 
End date Last date of proximity card using for each employee 
Fromdate Date that employee start leave 
Fromtime Time that employee start leave 
Gender Gender of each employee 
IO date Date that employee record In-Out data 
IO time Time that employee record In-Out data 
Import_ id ID of each imported In-Out data 
Leave desc Description of leave type 
Leave id ID of leave type 
Leave _req_id ID of leave request 
Level Personnel level of each employee 
Limit Leave limit of leave type for each employee working lifetime 
Lock Status of record locking 
Max Maximum leave of each leave type 
Off day Status of each day, it can be off day or working day 
Password Password of user for login to system 
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Table E. l. Data Dictionary of Time Attendance Database (Continued). 

Field Name Meaning 

Permission Permission level of each user 
Position code Code of position 
Position name Name of position 
Remark Remark for Time/Leave requesting 
Req_date Date of Time/Leave requesting 
Resign_ date Resign date of each employee 
Shift id ID of each generated shift -
Start date Work start date of each employee -
Status Status of Time/Leave requesting 
Surname Surname of each employee 
Telephone Telephone of each employee 
Time id ID of Time requesting 
Time in Real time that employee start working in each day 
Time out Real time that employee stop working in each day 
Todate Date that employee stop leave 
To time Time that employee stop leave 
Update_ date Date that user update data 
Update_ user User who update data 
Sh date Date that set up shift 
SS_holiday Status of user's offday some user didn't work in Sunday and 

Saturday whereas other groups work in that day. 
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APPENDIX F 

DATABASE DESIGN 



USER IMPORT TIME 

-1-
\I/ 

CD 
lS a 

has 
-f-

-f-

lS a 
EMPLOYEE II 

II 

~ =6 -f-
-f-

PROX EMP 

- f-
- f-

work as 

/\ 
POSITION 

SHIFT 

belongs to 

DEPARTMENT \/ 

CD 

II 

II 

II 
II 

LEAVE 

\I/ 

CD 

leave 

in-out 

DEFA TIME 

-- _;,.,_ -- --

l/\J 

can be 

LEAVE TYPE 

TIME 
// 

I 

\I/ 
Cb 

can be 

use for 

Cb 
-<-

HOLIDAY 

use for 

Figure F.1. Context Data Model of Time Attendance Infmmation System. 
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USER 
-A"imary Key __ _, 

Emp_id [PKI] 

is a 

EMPLOYEE 
-A"imary Key ------<

Emp_id [PKI] 

work as 

POSITION 
-A"imary Key __ ___, 

Position code [PKI 

IMPORT TIME 
-A"imary Key -----l 

Import_id [PKI] 

PROX EMP 
-A"imary Key ---1 

Emp_id [PKl] 

LEAVE 
-A"imary Key ----/-71'7-----i 

Leave_req_id [PKI] 
can be 

LEAVE TYPE 
~---~~~ 

-A"imary Key ---1 

Leave id [PKI] 

leave 

TIME 
-A"imary Key __ _, 

H+--------1HTime_id [PKl] 
in-out 

work at 

work i 

belongs to set for 

DEPARTMENT 
-A"imary Key ---1 

Dept_ code [PKI] 

SHIFT 
-A"imary Key 

Shift_id [PKl] 

DEFA TIME 
-A"imary Key __ _, 

Defa_id [PKl] 

use for 

can be 

HOLIDAY 
-A"imary Key ---l 

Ck_date [PKI] 

Figure F.2. Key-Based Data Model of Time Attendance Information System. 
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SER 
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Emp_id [PK!] 

-Non-Key Attributes 
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Permission 
Update_date 
Update_user 

-R"irrary Key ___ _, 

Emp_id [PK!] 

-Non-Key Attributes 
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Name 
Sum ame 
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Position_code 
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Resign_date 
Level 
Address 
Telephone 
Email 

work as 
belongs t 

POSITION 
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-Non-Key Attributes 
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Update_date 
Update_user 
Emp_id [FK] 

MPORT_TIME 
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Emp_id [FK] 
IO date 
IO_time 
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PROX_EMP 

-R"irrary Key 
Emp_id [PK!] 

-Non-Key Attributes 
Card_id 
Begin_ date 
End_ date 
Defa_id 
Update_date 
Update_ user 

SHIFT 

LEAVE 

-R"irrary Key ----~-1-~ 
Leave_req_id [PK!] 

-Non-Key Attributes 
Emp_id [FK] 
Req_date 
Appr_date 
Appr_user 
Status 
Lock 
Remark 
From date 
Todate 
Fromtime 
Totime 
Leave_id[FK] 

leave 
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LEAVE_ TYPE 

-R"irrary Key 
Leave_id [PK!] 

-Non-Key Attributes 
Leave_desc 
Limit 
Max 
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Time_in 
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Date_out 
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Appr_user 
Req_date 
Lock 
Status 
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HOLIDAY 
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-R"irrary Key 
Dept_code [PK!] 

-Non-Key Attributes 
Dept_name 
Dept_abbrv 

H+---' - R"irrary Key 

-R"irrary Key ----1 

Defa_id [PK!] 

-Non-Key Attributes 
Defa_in 

-R"irrary Key ----1 

Ck_date [PK!] 

-Non-Key Attributes 
Detail Shift_id [PK!] 

-Non-Key Attributes 
Defa_id [FK] 
Off day 
Sh_date 

Defa_out 
ss_holiday 
Begin_break 
End_break 

Update_date 
Update_user 

Figure F.3. Fully Attributed Data Model of Time Attendance Information System. 
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APPENDIX G 

WEB INTERFACE DESIGN 



"llii!JIHlf!tilml·!ll5ill· 1· 1111'""'!11"~""'1!!· ::;1"~''™'11l~lll-~· m· 111§~1Jii~.1!11'!=~1;w~m~.1~·"~u····I. 1a,'1tll~111ll:\~0t:i.;; '>•'· • ~.&Midts&!kdLZGMJKX?Pf):¥M?\@!£'..)UM.dWtctG&L.L<. _____________ ------·--"-- ............... "' __ _ 
Filo E<il ~ F"""'~°' Tools Help 

Tune Att~ndance Login 

Employee ID: jl 966 

Passwurd: 'j~ . 

......... ~~ 

·~o;;;;e·· . .... . ................................................... ··································· r· .......... ~ftocaiij;:;;;;;;t 
~JU~ #l} ~ fp ,, 1 ~~~~!J~ ~~J ra~~k!i.ij.N4!>ti1J4)i. 5;;3,; 

Figure G.1. System Login. 

Figure G.2. User Permission Updating. 
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Employee ID ; 1966 

Figure G.3. User Permission Updating: Specify Employee ID. 

r. Year : ! 2003 :::J 
r Date : ,lfift'W! 

,. ..... ~l:;KOf;:b,;;;¢;;· . 

i;ll!StartlJ riJ ~ ~ @> "l ~frt<ltl'.:J 2.)nME I ~Thai<..o,. I ~;,ppen .. l!@Jhttp:/- r~;,8:.j1'fil~llt'!lC> 1i:nAM 

Figure G.4. Traditional Holidays Updating. 
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Figure G.5. Traditional Holidays Updating (Continued). 

r Year : i 2003 A!] 
12/8/2003 • 

Figure G.6. Traditional Holidays Updating: Specify Date. 
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1 s 

Defoult Time ID : r-:!J 

Figure G. 7. Default Time Updating. 

l?JAutlHXll!.lidbilU!il 11Ml!ti.dJl.GB8!§.tbt§tffM.llt:~:.tm~-rn~.-lla;\,il,Wd\~tiifl~1Y:;:,.~::~,> 
! Re Edt V>e<fl Favorite:s TOO> He4> 
r;;.;·i;;···=··;;····:@··13···a:··;~~~;; ~;~~;~ · 

d§:J29 j. 
ii.»,s >>1 

.. ::r'?G<J .. • 

Def()ult Time tD : ~ 

Figure G.8. Default Time Updating: Specify Default Time ID. 
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p! lNMLllll.IYJMii1Ji.·(1!JD.RD&fti8Mdti.®Mt0.i.tli1~4flJl'1@tl~l~~~1:;~:,,;,:·: 
F~ Edit Vi:ew f..wa~es i cob ~ 

Figure G.9. Leave Type Updating. 

Figure G.l 0. Leave Type Updating: Specify Leave Type. 

76 



Figure G.11. Employee Proximity Card Updating. 

Su Mo TIJ We TI1 fr Sa 

1 2 3 4 5 6 

8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 

29 30 '1 

Figure G.12. Employee Proximity Card Updating: Specify Employee ID. 
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J?lG%iii't!M3~MiJ!4-faiitlECJiitiM-EiMt¥t!JJitNH.ft1:1t~ ,,"L, :,,,"~. ~]•itlllNt!t¥l~;~}~~ih~ ~~~>:':~: :_~.~,; ..... L. 
i fre Edit View .1'0¥'.".~"5 .r~. '"":" . 

i ;.a..;: ~ )'.J r:;! i l~S.N<h s;JFav«ites ({yM•O.. ;Ji~~;;.; 2'J :.•f1.•:;J 
JM&;,,,J~t.t.p;//&o:•~lf"oject/n"":'2*1> 

oroanization : ~ 
Month; !May ::;::J 

0-t-f,rnltTime Group: ~ 
Ye~r: j 2003 ¥::<] 

Cl 07:30 AM~ 04:30 PM I CZ 01;30 PM~ 12:30 AM/ C3 11:30 PM~ 08:30 AM 

Figure G.13. Shift Generating. 

~29 .. 
J fils » 

3 ,>'Go 

tmM.WJiil.t'Ji.1B!i 1IB!i·!.EfM\id.ffli.m.i.!ltlml.mmN.t.l.Z .. a1lf:lL,\\'1~i~¥r~;;LS:; 2~\··c··· .~J!l 

· Re Edit Wm FavcrRes Tocts Help_j~~~_j~~.J~~~§f.E!L::.:±L':~~~~~=~~~~·~· ·-'-i······ •• 

Import ln·Oct Oat~ 

From Date: 12/10/2003 • 

P{i.th: c:/t1me/data 

To Date< D/l0/2003 • 

OCTOBER 

Su Mo Tu We 
1 

6 

12 13 14 15 

19 20 21 Z2 

26 27 28 29 

2003 
Th Fr s. 
2 3 4 

9 10 11 

16 17 18 

23 24 25 

30 :)1 

f.¥£roooo·-······~····-········ ····· ··················~·· ·························· · ....... , ..... ~·t;;;;~~;;;;<r·········· .. 

!1lllstartj::~ $1! ~@ "]~~ll!J~~~~J!:j[@h.~ !f:l;:t;rgjiNjj~il:i?~C) ''"PM 

Figure G.14. In-Out Data Importing. 
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Matching In-Out D<ita 

from Date: 12/10/2003 . To Date: 13/10/2003 . 
Employee JD: SOS8 OCTOBER 2003 

Su Mo Tu we Th Fr Sa 
1 3 

6 8 9 10 11 

12 13 14 15 16 17 18 

19 20 21 22 23 24 25 

26 27 28 29 30 S1 

ri!\w;;;;;;;;;P*~~~ ·~~····· ·· · · ··· ········ · · · 11;;;z;.1;t;;;;;;;:·· 

~st·rtli: ;-gj ~ i:::~ 1J3 ,, :~~l!:J~~~~J!::lfIDh. ~ -i'1~Naa;11:t;;.o 1;;.Pf1 

Figure G.15. Time Matching. 

~t~mm .. ~-~· .1 ... ~Ja~.*H .. m·JmJw=.aM~JZJ'~li=Hm,1~J~L":~.tm:~imJl~·~!ii~ ... ; ... ~s~~=~t1~'..~t1~rnm1t~--~rz:; .. ~ .. ~1i:~".:m·.~'~M#t~~LI .. 1111 .. 1""1a1:1:1ii~Wk£t:\;;:j~~;s:'!s;,f 
I Flo Eda: \>\<w fav<:<tes TO<ls Help 

Month : 

Employee lD: 

I Au9u't 2003 ::::J 
1966 

Name : MiH. RAPEEPAN SUWANNAKORN 
Pt0:S'.1ttori : APPUCATION DEVELOPMENT OFFICER 
Orvanization : A!A 

Oefau!t Time : 08:00 AM·OS:OO PM 

Figure G.16. Time Correction Requesting: Select Date. 
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,tlMf11Utt!'Jrttl!lilitiii 116i!iltBtliYEltR_!?%!1.mf$jj?!!WJlilifi~~~[~f;tf2'7S~:/"~ -
VICW F<.wories Tools Hdp 

Figure G.17. Time Correction Requesting: Select Date (Continued). 

Name ; Miss. RAPEEPAN SUWANNAKORN 
Position : APPLICATION DEVELOPMENT OffICER 
Organiz.ation : AIA 

Default Time : Oe~OO AM·OS:OO PM 

Figure G.18. Time Correction Requesting: Edit Data. 
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Figure G.19. Time Correction Requesting: Edit Data (Continued). 

tJAUii.dJ.MiFIUtl'M.1 1:till1i.itiiSB'lthlt;llr:ml:UJ_il" ... .itJl~1~l~l~~t~V;·~.,··· 
j Ae Edt ~ favor~es Tods Help 
)··~· •• ""' • •-·-·••« ,,,_,._., .,.,.,,,"'.".'."'"'m"'''" 

: 'Pllock • ' @ i1'.J Gj i 'Z\-<h [filFoW<ites 

..dA'J~ 

·······• 

Cannot send this e·mail, please contact your Administrator 

... ~1:;;.:;;1;;t;~· ·~·. 

~st""l'l ~ ~ ~ fJ "'1~~1!.::I~~~~~~~ .~,t~Ntil~li?ti.Q·:;,2;;;;;:; 

Figure G.20. Informed error message for Time Correction Requesting. 
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YourTlmesheet has been sent for appoval 

i~'.fi);;e,,,,,,,,,,,,,_,,,,,,,,,,,,,,,, .. ,., .. , ... ,,,,,,,,,,,,, ,,,,,,,, .. ,,,,,.,,-., ....... ,,,,i~fL~;Jri;<;);,{' 

~ i :-4141: 1';~@ »;! ~fr,,,j $rn.,,j ~s,,.j ~ht..! §;)re,,j ~···!!@ht- [Jii'!:N-;.;§£21i(i~'4)4i:f.';I'.,;;,;,;; 

Figure G.21. Informed success message for Time Correction Requesting. 

""' RAPHPAN 5UWANNAk'.. Ple.a'IOe <tJ•Jttove this Timesheet I0/07 f.?.003 5:3 

EPAl'i~AMW..ORN. Tm WWMm@.au,com 
as:e~ovethisTll"OOSheet 

··, '~w.:rl'in9~· ·······&;Eir;; ·· 

'':::'.] 

~startlU :4} #!}~@"Ii ti;Jreo!J>.,,j ~m.s,,j ~""""'"··ll!$J1n1><> .. ,, Qliruioo, .. 1 i!jiZfJ:lN;.t;li~q~ l13'9AM 

Figure G.22. Requesting Message via E-Mail. 
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Name : Miss, RAPEEPAN SUWANNAKORN 
Po$ition : APPLICATION OEVELOPMENI OFFICER 
Or9~niation : AJA 

Default Time: 03:00 AM·OS:OO PM 

Figure G.23. Time Approving. 

Figure G.24. Time Approving (Continued). 
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~1¥1Mmhtll~*ll!YltMIA!ll!.Ml·l __ :rattlm~.tmmi.Ha:5:mm~. ·ti:JJirllH.I. •••••••r1" B\1i1J~111ll~~!i:?>Y{; 
i fie Edit Ylew F.e-vc.rtes Tools ~ 

··- . ·•-.,·•->'··~ 

. .;..B&k • ' ~ [1'J al i ~Se.,ch G:JF•;'C<it'.'.' i~Medkl .~. J..°J• "".2'f. '. iii>'-) 
M&~J~tttp:f~;,;;,,;;~~;;,~,;,,;;;,, 

Appoval ftnished 

. 3 ~Go . 

.::.I 

~ioc'Oi(ic;;;:;;t 

~start!: :2l Jfj e;:i 1!) " · IJ!J~~~~~ ~~~ idl~<[gjjj;j\Q~iiii.-5,.!.i..\M 

Figure G.25. Informed success message for Time Correction Approving. 

ttom: WIWAT MAHASARANONT To: r~~pMl$@.au.com 
Sobject: f1e;,as~ ched;.tr~ oot<l'O¥ai 

Retetved ; 

x • Yw: Tlmeshwt has l::>E:en cpproved , plec'lSe clid< ~ 1J. fcr check the result 

···· · ·:!!;;;o;1&,90;;ii';;···· 

~startj' '.';.Q ifi ~ {:!> "j t!!r..J f)s .. j <lJF.j 't>F .. j :1,Jr.! ~s .. j ~• l1$11 .• 'di~<Fijjjt;jli)~i)~j, S:46AM 

Figure G.26. Approved message via E-Mail. 
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Narn~: Mis$, RAPECPAN SUWANNAKORN 
PO$ition : APPUCATION DEVELOPMENT OFflCER 
Orq"°niz:()tion : AlA 

Figure G.27. Approved Result Checking. 

Figure G.28. Approved Result Checking (Continued). 

85 



Month : J Augu't ::::J 
Employee IO; 1966 

Figure G.29. 

Name ; Mi$s, RAPEEPAN SUWANNAKORN 
Position : APPLlCATtOtJ DEVELOPMENT OfflCER 
Organization : AlA 

Default Time ; 08:00 AM-05:00 PM 

Figure G.30. 

Affoir 
Chr!dblrth 
Military 
Pries-thood 
Sid: 

Leave Requesting. 

Leave Approving. 
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APPENDIX H 

REPORT DESIGN 



Month ; 

Employee ro : 

I Augu>t 2003 ::!] 
1966 

Name ~ Miss. RAPEEPAN SUWANNAkORN 
Position : APPUCATroN DEVELOPMENT OFFICER 
Or96nit~tion ~ AJA 

Defoult Time : 08:00 AM·OS:OO PM 

s 

Figure H.1. Timesheet for Normal Working Schedule. 

J 

Figure H.2. Timesheet for Normal Working Schedule (Continued). 
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Month : 

Emp!l))'ee lD ; 5038 

Name : Mr. TAWATCHAJ KUACCHAPOH 
Position : TECHNICAL SUPPORT AGENT 
Oroanization : AIT 

Figure H.3. Timesheet for Shift Working Schedule. 

Figure H.4. Timesheet for Shift Working Schedule (Continued). 
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Organization : f Al A~ 

from Month ; jJanuary ::J To Month : I September :::J Year ~ j 2003 ::::J 

Figure H.5. Leave Department Screen Report. 

~~:DJmA.~•D· 1 ... ~11m. mn: .mn11~ ... Di~J~:a~11=Ja .. 1~J~trm1~n~,1m·t~r~1;.;~.m~n~1~.~mt1~,m~--.a~·~ .. ~:.b1,1m~ ... ~'~H~a~ .. 1Laa1t-$tt~t}~t~~;£~ t';, r2~~gr >~ ,· 
I He Ei:lt \'le<t1 favor1.e5 TOO. Hel> 

r;;;~; ,jjjf~r:,as.:;,;t;·· 

[~.;;J~ht~'l~~~l~oi«~~ . .; 

Employee 10 : !%6 Year: j200;3 §':f!!W 

Name : MiH. RAPEEPAN SUWANNAKORN 
Position : APPllCATlON DEVELOPMENT OFFICER 
Ot9ani2ation : AlA 

Default Time : 08;00 AM·OS;OO PM 

Figure H.6. Leave Individual Screen Report. 
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Sick 05/06/2003 OS:OO AM 05/08/.2.003 10:00 AM 0.2:00 , .. ,,,, .......... ,,.+,,,,. 

Figure H.7. 

organization : fAIT"::;J 
Month: I M~y :::J 

Leave Individual Screen Report (Continued). 

Default Time Group: ~ 
Yea" j2003 ..;'..] 

Cl 07:30 AM· 04:30 PM/ C2 03:30 F"M • 12:30 AM I C'.3 11:30 PM~ 08:30 AM 

Figure H.8. Shift Schedule: Department Screen Report. 
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Figure H.9. Traditional Holidays: Screen Report. 

~~:tte~Jd~.<D.i.mrdt1 ... 1: .EBtl .. EEJm&.~&m!~~~.mm!~·a~um.~~~~rn~t~.,mm:~ ... ;•mJm~ ... =·--·~,··-~i1~.w~1~m·~.tt~~1~ .. m~:~.~~~!·.i~;.w~111 .. 11.1.1T11111x1re11~1~il~ ,::~~::~ . 
l ;;.;a;;~.+:j@){iif~;;.;;ct;·• 

1~;Jji~1p:11~:1~1p<;j«~~·~S!) 

Organization : [A'iA3 

from Month:~ To Month; f Auqu:;t::;J YMr; 12003 ::J 

7:56 PM 

Figure H.10. Unusual Time In - Time Out: Department Screen Report. 
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Figure H.11. Unusual Time In - Time Out: Department Screen Report (Continued). 
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APPENDIX I 

ECONOMIC FEASIBILITY ANALYSIS 



Cost Comparison of Existing and Candidate Solutions 

Table I. l. Existing System Cost Analysis, Baht. 

Years 
Cost items 

I 2 3 4 5 

0Rerating Cost 

People-Ware Cost: 

HR Manager I Person@ 35,000 35,000.00 38,500.00 42,350.00 46,585.00 51,243.50 

HR Supervisor I Person @25,000 25,000.00 27,500.00 30,250.00 33,275.00 36,602.50 

HR Officers IO Persons@ 
100,000.00 I 10,000.00 121,000.00 133,100.00 146,410.00 

10,000 

Total Monthly Salary Cost 160,000.00 176,000.00 193,600.00 212,960.00 234,256.00 

Total Annual Salary Cost I ,920,000.00 2,112,000.00 2,323,200.00 2,555,520.00 2,8 I I ,072.00 

Office Supplies & Miscellaneous Cost: 

Stationary 6,500 per month 78,000.00 85,800.00 94,380.00 103,818.00 I 14,199.80 

Paper 12,000 per month 144,000.00 158,400.00 174,240.00 191,664.00 210,830.40 

Utility 6,000 per month 72,000.00 79,200.00 87,120.00 95,832.00 105,415.20 

Miscellaneous 5,000 per month 60,000.00 66,000.00 72,600.00 79,860.00 87,846.00 

Total Annual Office Supplies & 
354,000.00 389,400.00 428,340.00 471,174.00 518,291.40 

Miscellaneous Cost 

Total Operating Cost 2,274,000.00 2,501,400.00 2,751,540.00 3,026,694.00 3,329,363.40 

Total Existing System Cost 2,274,000.00 2,501,400.00 2,751,540.00 3,026,694.00 3,329,363.40 
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Table I.2. Candidate 1 Cost Analysis, Baht. 

Years 
Cost items 

1 2 3 4 5 

Fixed Cost 

Hardware Cost: 

Computer Server 2 Units@ 125,000 250,000.00 0.00 0.00 0.00 0.00 

Workstation Cost 7 Units @ 32,000 224,000.00 0.00 0.00 0.00 0.00 

Laserjet Printer 5 Units @ 30,000 150,000.00 0.00 0.00 0.00 0.00 

Scanner 1 Unit@ 25,000 25,000.00 0.00 0.00 0.00 0.00 

UPS 1 Unit @ 32,000 32,000.00 0.00 0.00 0.00 0.00 

Total Hardware Cost 681,000.00 0.00 0.00 0.00 0.00 

Software Cost: 

Windows 2000 Server 2 Units @ 30,500 61,000.00 0.00 0.00 0.00 0.00 

Norton AntiVirus Ent 1 Unit@ 101,500 101,500.00 0.00 0.00 0.00 0.00 

Windows 2000 Pro 7 Units@ 13,500 94,500.00 0.00 0.00 0.00 0.00 

MS Office 2000 7 Units @ 10,500 73,500.00 0.00 0.00 0.00 0.00 

ORACLE Si Server 1 Unit@ 300,000 300,000.00 0.00 0.00 0.00 0.00 

Developer 2000 1 Unit@ 50,000 50,000.00 0.00 0.00 0.00 0.00 

Total Software Cost 680,500.00 0.00 0.00 0.00 0.00 

Implemetation Cost: 

Hardware Installation Cost 200,000.00 0.00 0.00 0.00 0.00 

Training & Manual Cost 20,000.00 0.00 0.00 0.00 0.00 

Total Implementation Cost 220,000.00 0.00 0.00 0.00 0.00 
-

Total Fixed Cost 1,581,500.00 0.00 0.00 0.00 0.00 

Ogerating Cost 

People-Ware Cost: 

HR Manager I Person @ 35,000 35,000.00 38,500.00 42,350.00 46,585.00 51,243.50 

HR Head of Unit I Person @ 25 ,000 25,000.00 27,500.00 30,250.00 33,275.00 36,602.50 

HR Officers 5 Persons@ 10,000 50,000.00 55,000.00 60,500.00 66,550.00 73,205.00 

Total Monthly Salary Cost I 10,000.00 121,000.00 133,100.00 146,410.00 161,051.00 

Tula! Annual Salary Cu8l 1,320,000.00 1,452,000.00 I ,597,200.00 1,756,920.00 1,932,612.00 

Maintenance Cost: 

Maintenance Cost 0.00 40,000.00 44,000.00 48,400.00 53,240.00 

Total Maintenance Cost 0.00 40,000.00 44,000.00 48,400.00 53,240.00 

Office Supplies & Miscellaneous Cost: 

Stationary 1,500 per month 54,000.00 59,400.00 65,340.00 71,874.00 79,061.40 

Paper 1,000 per month 36,000.00 39,600.00 43,560.00 47,916.00 52,707.60 

Utility 1,700 per month 60,000.00 66,000.00 72,600.00 79,860.00 87,846.00 

Miscellaneous 2,000 per month 48,000.00 52,800.00 58,080.00 63,888.00 70,276.80 

Total Annual Office Supplies & 198,000.00 217,800.00 239,580.00 263,538.00 289,891.80 

Miscellaneous Cost 

Total Operating Cost 1,518,000.00 1,709,800.00 1,880,780.00 2,068,858.00 2,275,743.80 

Total Existing System Cost 3,099,500.00 1,709,800.00 1,880,780.00 2,068,858.00 2,275,743.80 
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Table I.3. Candidate 2 Cost Analysis, Baht. 

Years 
Cost items 

1 2 3 4 5 

Fixed Cost 

Hardware Cost: 

Computer Server 3 Units@ 125,000 375,000.00 0.00 0.00 0.00 0.00 

Workstation Cost 7 Units @ 32,000 224,000.00 0.00 0.00 0.00 0.00 

Laserjet Printer 5 Units @ 30,000 150,000.00 0.00 0.00 0.00 0.00 

Scanner 1 Unit@ 25,000 25,000.00 0.00 0.00 0.00 0.00 

UPS 1 Unit@ 32,000 32,000.00 0.00 0.00 0.00 0.00 

Total Hardware Cost 806,000.00 0.00 0.00 0.00 0.00 

Software Cost: 

Windows 2000 Server 3 Units @ 30,500 91,500.00 0.00 0.00 0.00 0.00 

MS SQL Server 1 Units @ 55,500 55,500.00 0.00 0.00 0.00 0.00 

MS Exchange 2000 1 Units @ 60,500 60,500.00 0.00 0.00 0.00 0.00 

Norton AntiVirus Ent 1Unit@101,500 101,500.00 0.00 0.00 0.00 0.00 

Windows 2000 Pro 7 Units @ 13,500 94,500.00 0.00 0.00 0.00 0.00 

MS Office 2000 7 Units @ 10,500 73,500.00 0.00 0.00 0.00 0.00 

MS Frontpage 2000 1 Unit@ 6,000 6,000.00 0.00 0.00 0.00 0.00 

Total Software Cost 483,000.00 0.00 0.00 0.00 0.00 

lmplemetation Cost: 

Hardware Installation Cost 300,000.00 0.00 0.00 0.00 0.00 

Training & Manual Cost 20,000.00 0.00 0.00 0.00 0.00 

Total Implementation Cost 320,000.00 0.00 0.00 0.00 0.00 

Total Fixed Cost 1,609,000.00 0.00 0.00 0.00 0.00 

012erating Cost 

People-Ware Cost: 

HRManager 1 Person@ 35,000 35,000.00 38,500.00 42,350.00 46,585.00 51,243.50 

HR Supervisor 1 Person@ 25,000 25,000.00 27,500.00 30,250.00 33,275.00 36,602.50 

HR Officers 5 Persons @ 10,000 50,000.00 55,000.00 60,500.00 66,550.00 73,205.00 

Total Monthly Salary Cost 110,000.00 121,000.00 133,100.00 146,410.00 161,051.00 

Total Annual Salary Cost 1,320,000.00 1,452,000.00 1,597,200.00 1, 756,920.00 1,932,612.00 

Maintenance Cost: 

Maintenance Cost 0.00 30,000.00 33,000.00 36,300.00 39,930.00 

Total Maintenance Cost 0.00 30,000.00 33,000.00 36,300.00 39,930.00 

Office Supplies & Miscellaneous Cost: 

Stationary 1,500 per month 18,000.00 19,800.00 21,780.00 23,958.00 26,353.80 

Paper 1,000 per month 12,000.00 13,200.00 14,520.00 15,972.00 17,569.20 

Utility 2,000 per month 24,000.00 26,400.00 29,040.00 31,944.00 35,138.40 

Miscellaneous 2,000 per month 24,000.00 26,400.00 29,040.00 31,944.00 35, 138.40 

Total Annual Office Supplies & 78,000.00 85,800.00 94,380.00 103,818.00 114,199.80 

Miscellaneous Cost 

Total Operating Cost 1,398,000.00 1,567,800.00 1,724,580.00 1,897,038.00 2,086,741.80 

Total Existing System Cost 3,007,000.00 1,567,800.00 1,724,580.00 1,897,038.00 2,086,741.80 
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Table I.4. Candidate 3 Cost Analysis, Baht. 

Years 
Cost items 

I 2 3 4 5 

Fixed Cost 

Hardware Cost: 

Computer Server 2 Units@ 125,000 250,000.00 0.00 0.00 0.00 0.00 

Workstation Cost 7 Units @ 32,000 224,000.00 0.00 0.00 0.00 0.00 

Laserjet Printer 5 Units @ 30,000 150,000.00 0.00 0.00 0.00 0.00 

Scanner 1 Unit@25,000 25,000.00 0.00 0.00 0.00 0.00 

UPS 1 Unit@ 32,000 32,000.00 0.00 0.00 0.00 0.00 

Total Hardware Cost 681,000.00 0.00 0.00 0.00 0.00 

Software Cost: 

Windows 2000 Server 2 Units @ 30,500 61,000.00 0.00 0.00 0.00 0.00 

MS Exchange 2000 1 Units @ 60,500 60,500.00 0.00 0.00 0.00 0.00 

Norton AntiVirus Ent 1Unit@101,500 101,500.00 0.00 0.00 0.00 0.00 

Windows 2000 Pro 7 Units@ 13,500 94,500.00 0.00 0.00 0.00 0.00 

MS Office 2000 7 Units @ l 0,500 73,500.00 0.00 0.00 0.00 0.00 

MS Frontpage 2000 1 Unit@ 6,000 6,000.00 0.00 0.00 0.00 0.00 

Total Software Cost 397,000.00 0.00 0.00 0.00 0.00 

Implemetation Cost: 

Hardware Installation Cost 200,000.00 0.00 0.00 0.00 0.00 

Training & Manual Cost 20,000.00 0.00 0.00 0.00 0.00 

Total Implementation Cost 220,000.00 0.00 0.00 0.00 0.00 

Total Fixed Cost 1,298,000.00 0.00 0.00 0.00 0.00 

Ogerating Cost 

People-Ware Cost: 

HRManager 1 Person @35,000 35,000.00 38,500.00 42,350.00 46,585.00 51,243.50 

HR Supervisor 1 Person@ 25,000 25,000.00 27,500.00 30,250.00 33,275.00 36,602.50 

HR Officers 5 Persons @ l 0,000 50,000.00 55,000.00 60,500.00 66,550.00 73,205.00 

Total Monthly Salary Cost 110,000.00 121,000.00 133,100.00 146,410.00 161,051.00 

Total Annual Salary Cost 1,320,000.00 1,452,000.00 1,597,200.00 1,756,920.00 1,932,612.00 

Maintenance Cost: 

Maintenance Cost 0.00 20,000.00 22,000.00 24,200.00 26,620.00 

Total Maintenance Cost 0.00 20,000.00 22,000.00 24,200.00 26,620.00 

Office Supplies & Miscellaneous Cost: 

Stationary 1,500 per month 18,000.00 19,800.00 21,780.00 23,958.00 26,353.80 

Paper 1,000 per month 12,000.00 13,200.00 14,520.00 15,972.00 17,569.20 

Utility 2,000 per month 24,000.00 26,400.00 29,040.00 31,944.00 35,138.40 

Miscellaneous 2,000 per month 24,000.00 26,400.00 29,040.00 31,944.00 35,138.40 

Total Annual Office Supplies & 78,000.00 85,800.00 94,380.00 103,818.00 114,199.80 

Miscellaneous Cost 

Total Operating Cost 1,398,000.00 1,557,800.00 1,713,580.00 1,884,938.00 2,073,431.80 

Total Existing System Cost 2,696,000.00 1,557,800.00 1,713,580.00 1,884,938.00 2,073,431.80 
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The promotion rate for staff rises approximately 10% per year and the inflation 

rate and annual operation cost will increase around 10% per year. 

Table I.5. Five Years Accumulated Existing System Cost, Baht. 

Year Total Existing System Cost Accumulated Cost 

1 2,274,000.00 2,274,000.00 

2 2,501,400.00 4,775,400.00 

3 2,751,540.00 7,526,940.00 

4 3,026,694.00 10,553,634.00 

5 3,329,363.40 13,882,997.40 

Total 13,882,997.40 -

Table I.6. Five Years Accumulated Candidate 1 Cost, Baht. 

Year Total Candidate 1 Cost Accumulated Cost 

1 3,099,500.00 3,099,500.00 

2 1,709,800.00 4,809,300.00 

3 1,880, 780.00 6,690,080.00 

4 2,068,858.00 8,758,938.00 

5 2,275,743.80 11,034,681.80 

Total 11,034,681.80 -
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Table I.7. Five Years Accumulated Candidate 2 Cost, Baht. 

Year Total Candidate 2 Cost Accumulate Cost 

1 3,007,000.00 3,007,000.00 

2 1,567 ,800.00 4,574,800.00 

3 1,724,580.00 6,299,380.00 

4 1,897,038.00 8,196,418.00 

5 2,086,741.80 10,283,159.80 

Total 10,283,159.80 -

Table I.8. Five Years Accumulated Candidate 3 Cost, Baht. 

Year Total Candidate 3 Cost Accumulate Cost 

1 2,696,000.00 2,696,000.00 

2 1,557,800.00 4,253,800.00 

3 1,713,580.00 5,967,380.00 

4 1,884,938.00 7,852,318.00 

5 2,073,431.80 9,925,749.80 

Total 9,925,749.80 -

Table I.9. The Comparison between Existing and Candidate 1 Costs, Baht. 

Year Accumulated Existing System Cost Accumulated Candidate 1 Cost 

1 2,274,000.00 3,099,500.00 

2 4,775,400.00 4,809,300.00 

3 7,526,940.00 6,690,080.00 

4 10,553,634.00 8,758,938.00 

5 13,882,997.40 11,034,681.80 
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Table I.10. The Comparison between Existing and Candidate 2 Costs, Baht. 

Year Accumulated Existing System Cost Accumulated Candidate 2 Cost 

1 2,274,000.00 3,007,000.00 

2 4,775,400.00 4,574,800.00 

3 7,526,940.00 6,299,380.00 

4 10,553,634.00 8,196,418.00 

5 13,882,997.40 10,283,159.80 

Table I.11. The Comparison between Existing and Candidate 3 Costs, Baht. 

Year Accumulated Existing System Cost Accumulated Candidate 3 Cost 

1 2,274,000.00 2,696,000.00 

2 4,775,400.00 4,253,800.00 

3 7,526,940.00 5,967,380.00 

4 10,553,634.00 7,852,318.00 

5 13,882,997.40 9,925,749.80 
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Table I.12. Tangible Benefits of Candidate 1, Baht. 

Cost Items Cost 

Reduction of Human Resource staffs per annual 5 @10000 600,000 

Reduction of stationary cost 24,000 

Reduction of paper cost 108,000 

Reduction of utility cost 12,000 

Reduction of miscellaneous cost 12,000 

Total 756,000 

Table I.13. Tangible Benefits of Candidate 2, Baht. 

Cost Items Cost 

Reduction of Human Resource staffs per annual 5 @10000 600,000 

Reduction of stationary cost 60,000 

Reduction of paper cost 132,000 

Reduction of utility cost 48,000 

Reduction of miscellaneous cost 36,000 

Total 876,000 

Table I.14. Tangible Benefits of Candidate 3, Baht. 

Cost Items Cost 

Reduction of Human Resource staffs per annual 5 @10000 600,000 

Reduction of stationary cost 60,000 

Reduction of paper cost 132,000 

Reduction of utility cost 48,000 

Reduction of miscellaneous cost 36,000 

Total 876,000 
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Table I.15. Payback Period of Candidate 1. 

I = 1,581,500 

R = 1,518,000- 756,000 

= 762,000 

T = 0.1 

p = 1,581,500 I (1-0.1) 762,000 

= 2.3 years 

Table I.16. Payback Period of Candidate 2. 

I = 1,609,000 

R = 1,398,000- 876,000 

= 522,000 

T = 0.1 

p = 1,609,000 I (1-0.1) 522,000 

= 3.4 years 

Table I.17. Payback Period of Candidate 3. 

I = 1,298,000 

R = 1,398,000 876,000 

= 522,000 

T = 0.1 

p = 1,298,000 I (1-0.1) 522,000 

= 2.8 years 
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Payback period (after tax) for candidate 1 is 2.5 years, candidate 2 is 3.4 years, 

and candidate 3 is 2.8 years so all candidates are good investment due to all investments 

must have payback period less than or equal to four years. 
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