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ABSTRACT

This project is a system development project of the Shipping Service System. The
objective of the project is to improve the system efficiency. In order to achieve this
objective, System Analysis and Design Methodology are to be used as the tools to
develop the most suitable system for the cbmpany.

This methodology involves the study of the existing system, analysis of the
current problems, selection of the best alternative to be used, development of the new
proposed system, estimation of the budget and schedule for the whole project and the
plan for the system implementation.

From the study of the existing system, the major problem of the existing system is
the use of the manual system. Manual process is simple but it cannot support the
increase in the number of transactions and the complexity of the report required by the
users. Moreover, the manual process cannot produce the required information in time.

This project recommends the use of computerized system to increase the system
efficiency. The interview is conducted to collect the requirements of the users and the
company's management. The new computerized system is designed to fulfill all of these
requirements. The cost and benefit analysis is also presented in this project to show the
project feasibility, payback period and the return on investment. |

The project does not require huge initial investment and the payback period of the
project is not very long so it will be very useful for the company to change its system to
be a computerized system. The expected advantages from the system are to reduce the
errors generated from the system and accelerate its work process. Finally, the company
can compete with others and can increase the level of customers' satisfaction at the same

time.
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I. INTRODUCTION

1.1 Background of the Project
Nowadays, transportation along the Chaopraya River is one of the distribution
channels of many companies especially for the distribution of mass products with huge

weight such as cement, sand, powder, etc.

Many companies choose river transportation as their major channel of distribution
because of lower cost of transportation and less traffic problem. As we know, the traffic
problem in Bangkok is very serious. Consequently the use of trucks to convey the goods
from the suburb to the city will be more time consuming, and certainly more costly.
However, the companies can deliver more products in ong trip with the use of shiploads.

The business environment is changing rapidly. The number of competitors in all
types of business is also increasing everyday. Currently there are many new
competitors entering into the shipping business. In order to compete with others, the
company should not only use the pricing strategies but also the system analysis and
design.

One of the major problems that cause inefficiency in the company's operation is
the weakness in its workflow and process. Some processes may cause redundancy of
work or it may be too complicated to be performed by the company's staff. Some
processes may overlap the others. Some processes may be overlooked. To solve this
problem, the company has to study its workflow, identify weak points in each particular
process, and design the process that is most suitable for the company's environment.

Many old style companies that depend mostly on the manual processing may face
problems of human errors and inaccurate data. Sometimes those companies have to

spend a lot of time producing various reports and paper works manually. This also



increases the operating cost of the company. Using the information technology is
considered to be one of the best solutions for the small and medium businesses that
would like to survive in the current business environment.

The advanced information technology, which is the computer-based technology,
can accelerate the company's workflow, promote the efficiency in each process, reduce
the redundancy and finally can increase the company's profit. It needs quite high
investment in developing the computerized system to be used in the company and in
developing its people to be able to use the system efficiently.

The company needs to conduct a research and study hard about its current
workflow and process in order to be able to identify specific problems incurred within
its whole process. Then the analysis and design of a new proposed system have to be
conducted carefully in order to have the most suitable computer system that best suits
the current business condition.

1.2 Objectives of the Project

The objectives of “Effective Shipping Service System of River Transportation
Company” are listed as follows:

(1) To study the current existing system.

(2) To evaluate the current existing system, identify the problems and find out

the possible solutions to solve those problems.

(3) To perform user requirement analysis and identify the specifications for new

proposed system.

(4) To design new proposed computerized system that can facilitate the sales

system on the basis of time and cost effectiveness.

(5) To accelerate the invoicing process so that the company can manage its

working capital efficiently.



(6)

To minimize the paper work and administration cost through the use of new

proposed computerized system.

1.3 Scope of the Project

This project emphasizes on the shipping service system in shipping administration

department.

It does not include the software program development but gives the

mformation about the logical and technical design including design of system output

and input. The shipping service system comprises the major activities as follows:

D

@)

Shipping fee calculation

This module will cover the process of calculating the shipping fee in
order to issue the invoice for charging customers. This module is designed
to support the fee calculation for both one way trip and round trip. The
standard fee will be set into the system as the base for calculation for each
customer. This system will accelerate the billing process and will enable the
management to have effective and efficient control of the company’s
working capital.
The wages to be paid to sailors

This process will facilitate the shipping administration and finance
departments in preparing the payment to be paid to sailor after finishing
each trip. The system will generate the amount to be paid and relevant
withholding tax deduction. Accordingly, it can provide the accounting
department with the details of withholding tax deducted at source in order to

enclose the tax return form at the beginning of each month.
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1.4 Deliverables
The deliverables for the shipping service system are as follows:
(1) Relational Database, which is developed using Microsoft Access. The
Database comprises 10 tables. These tables are as follows:
(a) Customer Database Table
(b) Sailors Database Table
(¢) Standard Wages Database Table
(d) Standard Fee Database Table
(e) W/H Tax Rate Database Table
(f) Job Order Database Table
(g) Delivery Database Table
(h) Wages Payment Database Table
(1) Withholding Tax Deduction Database Table
() Invoice Billing Database Table
(3) Input User Interface, which is developed using Microsoft Access.
(4) Report Design, which is developed using Microsoft Access. List of reports
are summarized as follows:
(a) Report of Customer Detail
(b) Report of Sailors Information
(¢) Report of Invoice Billing
(d) Report of Job Order Detail
(e) Report of Delivery Details
(f) Report of Wages Payment

(g) Report of Withholding Tax Deduction



1.5 Project Plan

The schedule of the whole project is about 6 months. The project is divided into 3
phases: analysis of the existing system, analysis and design of the proposed system and
implementation of the proposed system. The estimated time used in the analysis of the
existing system phase is about 2 months. Then the system analyst can start the system
design of the proposed system, which will take about one and a half months to finish
system design.

Finally, the system implementation phase will take about two and a half months to

complete. Please see Figure 1.1 for the project planning of the system.
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II. THE EXISTING SYSTEM

2.1 Background of the Organization

River Transportation Company was established in 1976 and now has about 10
staff working in its head office and 60 sailors working on the ships. It provides the
transportation service to customers for both bulk loads such as sand, powder, etc. and
packing load such as sacks of cement, sacks of grains, etc. Since River Transportation
Company is a service rendering company, there was no product to be sold but the
income will come from the service rendered to customers by its staff and vessels. So
staff utilization and billing system is the key issue of the company. Shipping Service
System is the system used in preparation of invoice and wages calculation to sailors.

At present, the company uses the manual system in preparing all documents. The
sailors have to come to the office twice in order to get their wages. Firstly they come to
send the job order sheet along with their time sheet to the Shipping Administrative
officer. Then they have to come again on the following day to get cash from the Finance
Department. So the company faces the problem of productivity since the sailors have to
stop sailing in order to settle their wages for at least 2 times within a month.

The billing system is even worse. The billing staff has to wait for the approved
order sheet before she can prepare the invoice. Normally, the billing process has to take
nearly 1 week after finishing the work until the invoice reaches the client’s office. It is
very time consuming before the company can get the money from the client. So the
company cannot manage the use of its working capital effectively.

Therefore, River Transportation Company wants to develop an effective shipping
service system that can save time and minimize the cash collection period. The system
will engage the use of computer in order to facilitate the work of all staff and accelerate

the work flow of all relevant departments.



This project will provide the information of the current existing system, problems
occurred from the existing system and weakness of the whole system. Furthermore, this
project will present the possible solutions to solve the existing problems and propose the

new shipping service system and all of its benefits and advantages.
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2.2 Evaluation of Problems

There are many problems that the company currently faces from the use of manual
system. The problems that are identified during the evaluation of current data flow
diagram are as follows:

2.2.1 Problem of Economy

The current existing system of the company depends wholly on the manual
process. The cost of handling paperwork, cost of transportation of sailors from the ship
to the office, and opportunity loss from late billing to customers are the major problems
of the company during this economic turmoil period. During the busy season, the
company has to hire temporary staff to prepare the withholding tax return form unless
the company has to pay the penalty and surcharge for paying tax late. So the company
has to pay for the wages of temporary staff and for the tax penalty.

2.2.2 Problem of Timeliness

The wages paid to sailors have to be calculated by shipping administrative officer
manually before sending to the Finance Department to get the approval for payment. So
currently this process takes at least 1 day before the sailors can get their wages.

The sailors' wages are subjected to withholding tax deductible at source at the
payment date. The company has to remit the withholding tax to the Revenue
Department within the 7% day of the following month. Some months the accounting
staff cannot complete the Tax Return Form and cannot submit the tax to the Revenue
Department on time. So the company has to pay the tax penalty and surcharge to the
Revenue Department.

The billing staff has to wait for the approved job order sheet from the shipping
administrative officer. Then she gathers the information about the type of commodity

being conveyed by the company's ship, number of trips and destination. She has to

10
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prepare invoices manually using the typewriter to fill in the details of trips and amount
to be charged for each customer. The current invoicing process takes at least 1 week
and about 2 weeks at most. Some customers may have payment schedule only one time
at the beginning of the month. If the company misses the client' s schedule, it has to wait
for another one month for the settlement of that invoice. So the company faces the
opportunity loss from late payment from customers.

2.2.3 Problem of Accuracy

The billing staff has to gather the information of the shipments being conveyed in
each month in order to prepare the customer invoices. The customer's name, the
destination of the shipment, type of products, weight, and the name of the ship are
presented in the invoices.

There are several customers' complaints about the typographical errors and
mathematical errors incurred in the invoices sent to them. These errors occurred because
the billing staff has to issue the invoices and key in all details manually using the
typewriter. Moreover, there are huge numbers of invoices to be issued in each month so
the billing staff may have less time to review for any typographical errors. At present
there are many complaints about this matter from many customers. Normally, it takes a
couple of days to correct the invoices and send them to the customers. This causes a

delay in settlement of the invoices and reduces the degree of customers' satisfaction.

11



2.3 Analysis and Selection of Alternative
From the evaluation of the current existing problems, we can see that the manual
system is the major cause of most of the problems. It creates a lot of human errors and
delay in the work process. In this case, the use of computer-based system is the best
solution to solve these problems. Before selection of any new design system, the
following factors will be considered:
2.3.1 Computer-Based Versus Manual System
There are several good reasons for building a computer-based system. The
advantages of computer-based system over the manual system are summarized as
follows:
(1) Improve the invoice processing speed.
(2) Produce accurate and consistent data in shipping fee calculation and invoice
processing.
(3) Reduce the redundancy in paper work.
(4) Accelerate the wages calculation process.
(5) Improve the speed of preparing the withholding tax deduction report.
(6) Support the increase in number of transactions in the future with less cost
and space.
Although there are many advantages of the computer-based system, it also has
some constraints as follows:
(1) High investment cost at an early stage and usually involves lump-sum
payment.
(2) High training cost during the transitional period.

(3) High maintenance cost.

12



After comparing both advantages and constraints, we can see that the computer-
based system has many advantages over the manual system. The only major constraint
1s the capital investment, which is not the problem of the system itself. So the computer-
based system is recommended in this project. The next step is to define whether to build
or buy a new system.

2.3.2 Build Versus Buy

Should the company build a new system or buy software packages and implement
it directly? There are many factors to be considered. The most important factors are
functionality, availability, ease of understanding, performance, and initial and recurring
Costs.

Currently, there are a large number of software products available for sale in the
market. The company can buy the general purposes software such as word processing,
electronic spreadsheets and other office packages from the market. This can reduce the
cost of developing the new system.

Although the company can buy some application software from the vendor, there
are still some systems such as shipping service and wages calculation system that have
to be developed especially for the company. There are many specific conditions for the
invoicing and wages calculation processes, which are totally different from any other
businesses.

To avoid a lot of modification cost, which will be incurred in order to modify the
software packages to fit the company's requirement, the author of this project chooses to
develop the shipping service and wages calculation system. However, for other general
purposed systems, it is cheaper for the company to buy from the vendors instead of

developing itself.

13
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Figure 2.3. Level 0 Data Flow Diagram of the Existing Shipping Service System.
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. THE PROPOSED SYSTEM

3.1 System Specification

In this stage, various techniques are used in the analysis of user requirements.
Firstly, the formal interview of the company's management is conducted to gather the
iformation about the need of the company to improve its system and the attitude of the
management. From the interview, I know that the company's management has the
positive attitude towards the system change and is willing to pay for the development
cost if it can improve the efficiency of the system.

Secondly, the billing staff and the shipping administrative officer were
interviewed in order to gather the detail information about the system flow. The
requirement of the staffs and their expectation from the new proposed system are also
derived from that interview session.

From the interview and the discussion with the company's management and its
staff, the requirements to be system output and input requirement are summarized:

3.1.1 System Output Requirement

There are many reports required by both the management and the staff. Some of
them are required by the government authority and some are used internally by the
management for monitoring the business. The important things are that the report
should be accurate, up to date, and created in appropriate format to be used instantly
with minimum modification. The required reports are as follows:

(@) Customer Report

(b) Sailors Information Report

(¢) Invoice Billing Report

(d) Job Order Report

(e) Delivery Details Report
16



(f) Wages Payment Report

(g) Withholding Tax Deduction Report
3.1.2 System Input Requirement

Apart from the output requirement, the users also need to have the following input
requirements:

(a) The input screen should be user friendly and easy to use.

(b) The system should require minimum manual key-in to prevent the human

errors.

(c) It should have adequate system security such as user name and password.

(d) The system should have controls over the input process.

The context diagram and data flow diagram decomposition is shown in the
attached figures.

3.2 System Design

After completing the users' requirement process, the next step is to design the
system according to those requirements. The system flexibility is one of the major
concerns during this phase to support the change in users' requirement and expansion of
the business in the future.

There will be many changes to the company system especially for physical
change. To be change from the manual process to computerized process, the company
has to install new computer hardware and software. The working environment may be
changed from the existing system.

The data flow diagram of the new proposed system is designed to support this
change. The workflow of some processes may be changed a little bit to reflect the use of

computerized system.

17



The mput and output are designed to respond to the management and users'
requirements. Various reports are created automatically by the system with only one
time input. This will reduce the chance of human errors and mistakes in preparing the
reports for the management. The input screens are designed to be most user-friendly and

various controls are put into the system to protect any human errors that may be

occurred during the input process.

18
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3.3 Hardware and Software Requirement
The proposed new system is a computer-based system. So there is the need to
purchase and develop new hardware and software. Set out below are the hardware and
software specification required for the new system.
3.3.1 Hardware Requirements
(a) 1 set of database server
(b) 3 sets of personal computer (clients)
(c) 2 sets of printers
(d) 1setofUPS
The detail specification of each type of hardware is defined as follows:
(a) Database Server
CPU Intel Pentium III 500
SD RAM 128 MB Bus 133 MHz
Hard Disk 20 GB
Cache memory 512 MB
CD ROM 50 X max
Disk Drive 1.44 MB
Monitor 15" Super VGA Color-digital
Keyboard 104 Keys support Window 98
Mouse
Medium Tower Case
(b) Personal Computer (clients)
CPU Intel Pentium IT 300
SD RAM 64 MB Bus 100 MHz

Hard disk 8 GB
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CDROM40X
Cache memory 64 MB
Disk Drive 1.44 MB
Monitor 14" Super VGA
Keyboard 104 Keys support Window 98
Mouse
Medium Tower Case
(c) Printer
Dot matrix printer (EPSON LQ 1170 ESC/P 2)
(dy UPS
UPS (Uninterrupted Power Supply) 1 KVA for server
3.3.2 Software Requirements
The software requirements for the server and client machines are identified as
follows:
Operating system
Microsoft Windows 98 (Thai Edition)
Application software
Microsoft Visual Studio 98
Microsoft Office 2000 Professional Edition (comprises the Microsoft
Word, Microsoft Excel, Microsoft PowerPoint, Microsoft Access,

Microsoft Photo Editor, and other accessory programs)
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Table 3.1. The Hardware Specification for Each Server Machine.

Hardware Specification
CPU Intel Pentium III 500
Cache 512 MB
Memory 128 MB
Hard Disk 10 GB
CD-Rom Drive 40X
Floppy Drive 1.44 MB
Display 15" Super VGA
Printer Color Ink Jet (EPSON STYLUS

COLOR 660)

UPS 1 KVA

Table 3.2. The Software Specification for Each Server Machine.

Software Specification
Operating System Microsoft Windows 98 (Thai
Edition)
Application Software 1) Microsoft Visual Studio 98
2) Microsoft Office 2000
Professional Edition
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Table 3.3. The Hardware Specification for Each Client Machine.

Hardware Specification
CPU Intel Pentium III 300
Cache 64 KB
Memory 32 MB
Hard Disk 4.2 GB
CD-Rom Drive 40X
Floppy Drive 1.44 MB
Display 15" Super VGA
Printer Color Ink Jet (EPSON STYLUS

COLOR 660)

UPS 1 KVA

Table 3.4. The Software Specification for Each Client Machine.

Software Specification
Operating System Microsoft Windows 98 (Thai
. Edition)
Application Software 1) Microsoft Visual Studio 98
2) Microsoft Office 2000
Professional Edition
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3.4 Security and Control

There are four types of processing controls: source-document controls, input
transmission controls, output controls, and computer program controls. The new
proposed system is designed to have all of these controls within the system. The details
of each control are listed below:

3.4.1 Source-Document Controls

The source-document control procedures are designed to verify that all data have
been entered into processing and that the source documents can be recovered should the
content of data transmission have some errors.

Each source-document e.g. the delivery sheet, payment voucher, certificate of
withholding tax deducted at source has its own format and color. So the users can easily
identify the form to be used by its color. The risk of misunderstanding or mix-ups is low
in this case.

Each form provides space at the bottom of the form for the authorization signature
of the manager. The staff has to observe the approval signature before inputting the
information into the system. This will prevent unauthorized documents from being
processed into the system. Moreover, the form also provides space for the staff to sign
after processing that form. This signature is the evidence that the form is already
processed and it can protect the duplicate processing.

Each source-document has its own sequential number on the top right of the form.
So after the processing the staff have to file all of the forms in separate file running by
the sequential number. Performing this, the staff can ensure the completeness of the
documents being processed into the system and can detect the missed documents on a
timely manner. All of the forms are kept at the company's warehouse for at least 5 years

as required by the Revenue Department.
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3.4.2 Input-Transmission Controls

Input-transmission controls are designed to verify that the computer receives data

keyed to processing. The input-transmission controls designed in the proposed new

system can be summarized as follows:

(@)

(b)

(c)

Flashback (echo) checks

The staff has to enter a customer number or the sailor's ID code into
the input screen and then the computer will respond by returning the
customer's name or the sailor's name. This control is designed to help staff
check the accuracy of the input information,

At the same time, using the customer number or the sailor's ID code is
quite short and can reduce the time to key in all the information by the staff
him/herself. In addition, this control can also reduce the number of human
errors from the typing process.

File-balance controls

There is the transmission of the billing information from the shipping
administrative module to the fee calculation module in order to issue the
invoice to customers.

The system has to check the total number of record being sent from
the shipping administrative module and compare with the number of record
received by the fee calculation module. If there is a difference, the system
will prompt warning statement to the users so that the data can be re-
transmitted again.

Journaling
This control is designed to permit the recovery of data should the data

transmission be faulty. As stated in the file-balance control, there is the
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transmission of information between the sub-system. So every time there is
the transmission of data, that file will be kept in the spool file for a period of
time. Until it receives the signal that the data is transmitted completely
without any error, then that temporary spool file will be deleted.

3.4.3 Output Controls

Output controls are designed to verify that all data have been sent from processing
and unauthorized personnel cannot obtain output materials. The new system controls the
output from the system by printing out the register. This control is considered to be the
most traditional type of output control.

The system can provide many reports and register. The wages and overtime
payment report is to be printed out and reviewed by the chief accountant before
approving the payment voucher. In this report, it shows the total number of transactions
and the total amount to be paid. The chief accountant can cross check the total number
of cheque issued to the sailors with the total number of transactions to ensure the
completeness of the transactions.

The system also provides the withholding tax deducted at source report to be
checked by the chief accountant before submitting the cheque to the Revenue
Department.

In order to have the restricted access to the system, the new system has the
security control to block the intruders from gaining access to sensitive materials. Each
staff has specific user name and password. The system requires multiple passwords to
gain access to particular work area. The password has to be changed every 3 months.

The user is given three chances to enter a correct user name and password. After
three incorrect tries, the computer is locked and forbids any future attempts. Once

locked, the manager of each department is the one that can unlock the computer.
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3.4.4 Computer Program Controls

The computer program controls are designed to validate the accuracy of the

programmed procedures. The proposed new system has various data validation

procedures as follows:

(a)

(b)

(c)

Field-tests

This control is designed to test the accuracy of input information. For
example the field to input customer code and sailor ID code accepts only
numeric data. If the staff key in alphabetic data, the program will alert the
warning statement to tell the user that input data is wrong.
Range tests

This 1s to test whether a value assigned to a variable falls within an
acceptable range. The number of overtime hours should not be over the
maximum range. If there i1s an error, then the message telling that the
number of hours exceeds the maximum range will be pop up.
Combination tests

This control is to combine the values of several fields to determine
whether their combined value 1s valid. The number of overtime hours has to
be compared with the number of regular hours. The warning message will

be shown in the case that the overtime hours are over the regular hours.

31



3.5 Cost and Benefit Analysis

The analysis of the cost of the existing system is shown in Table 3.5. The analysis
of the cost of the new proposed system is shown in Table 3.6. The comparison of the
cost and the benefit of the new proposed system to the existing system is also prepared
and presented in Table 3.9 and Table 3.10.

The cost of the new system comprises the cost of hardware, software,
maintenance, system development, and system implementation. The benefit from the
implementation of the new system mainly comes from the decrease in staff cost. There
1s no need to hire temporary staff to collect the information during the busy season and
no need to hire typing clerks to prepare the invoices and other documents manually.
3.5.1 Benefits from the Proposed System

The company will have both financial and non-financial benefits from the new
proposed system. The benefits derived from the new system can be classified into cost-
saving benefits, cost-avoidance benefits and improved-service-level benefits.

(a) Cost-saving benefits

The company will save some administrative and operating expenses
from the use of the new system. From the analysis in Table 3.9, the
company can save the staff cost totaling 1,723,997 Baht within S years. The
net present value of the total benefits over the whole life of the project is
about 1,347,490 Baht.

However, the company has to pay for the system development cost for
the lump sum of 613,000 Baht during the first year of the project. It also has
to pay for the operating and maintenance cost of about 652,646 Baht
through the life of the project. The net present value of cumulative costs

over the lifetime is 1,103,380 Baht.
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(b)

(c)

Finally, the cost and benefit analysis of the new project gives the
following results:
(1) The payback period is 3 Years and 5 months.

The payback period is derived from the Table 3.10. At the end of 4™

year the cumulative time-adjusted of net benefit has the positive value.

Therefore, the payback period is between 3 and 4 years. The formula

to get exact payback period 1s as follow:

3 Years + 79,290 /(79,290 + 94,159) * 12
Therefore, Payback period = 3 years and 5 months.

(2) The break-even point is 1 Year and 11 months.
(3) Return on investment is about 22 % (given the discount rate of 10%).
(4) Net present value of the net benefits of the project is 244,111 Baht.
Cost-avoidance benefits

The company can eliminate the future administrative and operational
expenses. The new computerized system can support the increase in
business transactions and the expansion of the business. So the company can
expand its business and perform all of the workflow using the same level of
staff. However, this benefit is not included in the analysis table because it is
difficult to estimate the amount of future cost avoidance.
Improved-service-level benefits

During the problem identification stage, various problems occurred
from the existing systems such as errors in invoice sent to customers, delay
in sending invoice, delay in payment of wages to sailors, etc. These
problems cause reduction in the level of customer's satisfaction and also the

level of employees' satisfaction.
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With this new system, the company can prepare the invoice accurately
and on a timely manner. The sailors will get their wages quicker than
before. The information or report produced from the system is more
accurate and consistent with other information generated from the same
system. So the new system improves the service level of the company to
both its customers and its employees.

This financial figure is hardly derived from the level of satisfaction
because this type of benefit is in the form of intangible rather than tangible.
It is difficult to estimate the amount of intangible benefits, so the cost and

benefit analysis is not included this type of benefits in the calculation table.
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Table 3.7. Five Years Accumulated Existing System Cost, Baht.

Year Total Manual Cost Accumulated Cost
1 2,170,500 2,170,500
2 2,253,300 4,423,800
3 2,365,965 6,789,765
4 2,511,213 9,300,978
5 2,608,476 11,909,455
Total 11,909,455 -

Table 3.8. Five Years Accumulated New Proposed System Cost, Baht.

Year Total Computerized Cost Accumulated Cost
1 2,443,000 2,443,000
2 1,961,500 4,404,500
3 2,059,325 6,463,825
4 2,165,041 8,628,866
5 2,269,893 10,898,760
Total 10,898,760 -
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3.6 Budget for the Proposed System

The budget for this new computerized system is about 610,000 Baht. The budget
is classified into 4 main categories, which comprise cost of hardware, software, system
development and system implementation. Although it involves quite high investment in
the initial stage, it is a one-time cost. For the following year, the company may have to
only pay for little maintenance cost. Please see the details of the computerized system in
Table 3.7.

The major cost of this project is the hardware cost because the company has to
invest for the new computer equipment amounting to 320,000 Baht. The hardware
specification is identified in section 3.2 already mentioned above. The new system
requires 1 server, 2 client personal computers, 2 printers, and 1 UPS.

Moreover, the company has to spend on the software license and on the system
development cost at about 220,000 Baht. The software license cost is for the general
application software such as Microsoft office software. The system development cost is
for the system analyst and programmer to design and write the computer program for
the new system.

Finally, the company has to pay another 70,000 Baht for the implementation cost.
This cost ihcludes the set up cost for the new computerized system and the training

course to be provided to the company's staff.
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Table 3.10. Budget Cost for the Computerized System, Baht.

Cost Items Amount
Hardware Cost:
1 set of Computer Server 50,000
3 sets of Client Computers 120,000
2 sets of Printers 50,000
Other Hardware Cost 100,000
Total Hardware Cost 320,000
Software License Cost 100,000
System Development Cost 120,000
System Implementation Cost:
Training Cost 30,000
Set up Cost 40,000
Total Budget Cost for the Computerized System 610,000
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IV. PROJECT IMPLEMENTATION

4.1 Overview of Project Implementation

System implementation is the plan to convert the manual system to computerized
system. The plan for the implementation of new computerized system comprises
coding, testing, hardware and software installation and system conversion.

It takes quite long period of time to complete the coding process. Then the system
testing has to be performed to ensure the correctness and investigate for any errors or
wrong function of the system. During the system testing process, the program may be
modified to remove all of the errors.

After system testing and modification of the program, the system analyst will
install the hardware and software program. Before conversion to computerized system,
the users have to attend the training course in order to be familiar with the new system.
The new computerized system has to be parallel run with manual system for a period of
time before fully conversion to new system.

4.2 Source Code

This project uses software, Microsoft Access 97, as the application for the
database and user interface design. The database and user interface designs are
preformed simultaneously. The manual and user guides are provided to the users after

the system is ready to be used.
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4.3 Test Plan

Before conversion to the new system, the system testing has to be performed for at
least 1 month. This is to test the logic of the system and to ensure that the output of the
system is accurate and coincide with the users' needs. From the testing, the users can
identify the errors or any wrong function of the system. Then the system analyst can
modify and remove all of the errors from the system.

During the testing phase, the users have to perform the computerized system
parallel with the manual work so that they can compare the result of the 2 systems and
can check for any errors that may occur from the new system.

The system testing is to be performed by the shipping administrative officer and
billing staff, who are directly responsible for the work process, and the manager in
charge of each process. The test data has to be carefully prepared in order to cover all
conditions and alternatives provided in the system. The number of unit testing data has
to be identified appropriately before the testing.

The time to start testing the program is after the completion of system installation.
After the testing, the testing team has to give the response to the system analyst. The
system failures are to be documented along with the success. Any errors or requirements
for modification of the program also have to be carefully documented.

Then it will take a couple of days to correct the errors. Once again any
modification made to the program has to be recorded by the programmer in order to
provide the audit trails for future modification. After the final testing, the result of the
system has to be carefully checked and compared with the manual work to ensure

system correctness and avoid any system resistance by the users.
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44 Conversion

System conversion consists of installing the system software and making it fully
operational. There are 2 activities occurring simultaneously during the conversion:
making new software operational, to replace the existing system, and helping users
understand and operate the new software. There are 5 steps in making the transition
from the old manual system to the new computerized system.

4.4.1 Install the New System

During this phase, the parallel method is recommended. It involves the concurrent
operation of both the old and the new systems until the new system is judged to be
effective. This method permits system results to be compared and corrective action to be
taken if results show any deviation.

Although it is costly and may place some pressures on the company's staff by
asking them to work two jobs at the same time, it has considerable advantages for the
company to use this method. The greatest advantage of the parallel method is that it
preserves the audit trail. The result of the new and the old systems can be compared to
verify that the new system leads to correct results.

4.4.2 Create the New Database

Since the existing system is performed manually, there is not any database in the
computerized system. The shipping administrative officer and billing staff has to key in
the data to many master databases after the new system is installed. This step can take
considerable time because the information about the sailors and customers are

extensive.
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4.4.3 Train Users

User training is one of the most important parts of conversion. This stage is to
provide users with experience with the new system. The billing staff and shipping
administrative officer are the ones who must attend the training courses. The steps in
arranging the training session are as follows:

(1) Identify the staffs who have to attend the training for each function.

(2) Design the training media and the topics to be presented.

(3) Select the most appropriate method to be used in training courses.

(4) Determine the time and place to conduct training,

(5) Distribute the training materials to all attendants in advance.

(6) Evaluate the staffs to assess their knowledge after the training.

(7) Provide the users with the full set of users' manual of each process.
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V. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

After the system analysis and design, the computerized system is the best solution
to solve the current existing problem of the company. Currently, the company faces
many problems about the incorrectness and inconsistent data and timeliness of
producing various report.

The company has to pay for the penalty for the late submission of the withholding
tax. During the busy season, the company has to hire temporary staff to prepare various
reports. The customers complain about the incorrect billing invoices. The staff has to
work harder during the busy season in order to collect and consolidate the data from
many sources to produce the reports. The company's management does not have the
required report on time.

During the analysis phase, the author conducts the interview sessions with the
company's management and staffs. Various users' requirements are derived from those
interviews. The requirement analysis is performed together with the system analysis
phase. The result of analysis shows that the major cause of the current problems is from
the manual system. So the computerized system is recommended for this company.

The new system can reduce the redundancy of the work and can accelerate many
processes. The conversion from the manual to the computerized system involves quite
high initial investment. The company has to purchase new computer equipment and
software. It has to pay for the system development and system conversion cost. To
analyze the project feasibility, the cost and benefit analysis is performed during the

analysis phase.
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The cost and benefit analysis show return on investment for the new system of
about 22%. The breakeven point is about 1 year and 11 months. The cumulative cost of
the existing system was about 11,909,455 Baht comparing with the cumulative cost of
new system of 10,898,760 Baht. So by implementing this project, the company will gain
about 1,010,695 Baht or the net present value of 244,111 Baht.

The wages calculation and billing processes will take less time. The information
produced from the system will be more accurate and consistent with the data produced
from other process. The level of customers and employees' satisfaction will be
improved. Please see the below table for the degree of achievement of the proposed

system.

Table 5.1. The Degree of Achievement of the Proposed System.

Process Existing System Proposed System
Billing Issue Process 4 hrs. 30 mins.
Wages Calculation Process 3 hrs. 20 mins.
W/H Tax Calculation Process 30 mins. 10 mins.
Wages Payment Process 3 hrs. 2 hrs.
Total Wages Process 10.5 hrs. 3 hrs.

(1) Billing Issue Process
In the Existing System, the Billing Issue Process is performed
manually by the billing staff. The billing staff has to type all details using
the typewriter. The Proposed System is computerized system, so it reduces
the processing time of the invoices. The user has to input the required

information in the system and the invoices are printed automatically.
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Wages Calculation Process and W/H Tax Calculation Process

The Existing System 1s the manual process. The shipping
administrative staff has to collect all data and calculate the wages using the
calculators. Furthermore, the withholding tax deduction at source has to be
calculated for each sailor manually by using the calculators. The reports for
the wages and W/H tax are also prepared manually. All of these processes
are time-consuming and have many mistakes.

With the Proposed System, the information for the trips can be
retrieved from the billing module. There is no need to gather all of
information about the work performed by each sailor again. The system has
integrated with the formula and can give the wages payment results quickly
and correctly.

Wages Payment Process

The payment process is done manually by the shipping administrative
staffs. After calculating the wages amount and withholding tax, the finance
staff has to prepare the payment vouchers and cheque to be paid to the
sailors. The Proposed System is computerized and the payment vouchers
can be printed automatically. So the new system will reduce the time in this

process.

Table 5.1 shows the time used in each process comparing between the Existing

System and the Proposed System. The new system uses less time in each process. After
the consideration of advantages and disadvantages of the project the new proposed
system is recommended to be used to increase the system efficiency of the company.
Finally the new computerized system can support the change in the business activities

and the expansion of the business in the future.
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5.2 Recommendations

The new computerized system is expected to solve the current problems of the

company. The new system should be implemented as soon as possible. However, in the

future, the company will expand and the number of business transactions will be

increased so the company will have to improve its system as follows:

(1)

@)

3)

(4)

)

(6)

)

The company has to develop its staff and provide training to them so that
they will get familiar with the computer and can catch up with the changes
in technology.

The company should keep the user manual of the new system in the safe
place. Every time that there are system modifications or changes, the user
manual should be updated at the appropriate level of details.

The number of sailors or the customers will be increasing, it is very
important to consider whether the current database can support the changes
in the volume of transactions.

The requirements of the staffs and the company's management will be
increasing, so the user interface may have to be changed. The user interface
of the new proposed system has to be in the same direction as that of the
current system.

The requirements for various reports may be changed at all time. Therefore,
the design of the reports should be flexible to support all of those needs.

At present, the e-business is considered to be very important for every
industry. The company should have a good plan to catch up with the
advanced technology in order to compete with others.

The security within the computer system is to be carefully designed to

protect the important data from getting accessed by intruders.
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USER INTERFACE
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Figure A.1. Login Form.
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Mainmenucust - Form

Figure A.2. Shipping Service System Main Menu.

54



Wages Calculatlon Process Menu

Figure A.3. Wages Calculation Process Menu.
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Figure A.4. Job Order Information Menu.
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&3 dehivery details menu - Form

Figure A.5. Delivery Details Menu.
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salors micrmation menu . Form

Figure A.6. Sailors Information Menu.
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g process main menu . Form

Figure A.7. Billing Process Main Menu.
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Figure A.8. Customer Information Menu.
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Service Fee Calculation Menu - Form

Service Fee Calculatiljl Menu

Figure A.9. Service Fee Calculation Menu.
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g4 Standaid Fee rate Menu : Form

Standd Fee rate Menu

Figure A.10. Standard Fee Rate Menu.
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Withholding Tax Calculatio

Figure A.11. Withholding Tax Calculation Menu.
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Reporting Menu - Form
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Figure A.12. Reporting Menu.

64



APPENDIX B

REPORT DESIGN



uidelQ 6666-€EY LSOV-€TH Yodydueq UBMSUOMUWIESN [/£7] dnoig) puep %4
Bpur] TTLI-1¥L YECI-TYL yoysueq Yeidued p¢/p€ P s1onpoid d[qenjeA K4
guosuoog L6867999 £686-999 yoxsueg o1eAeld /8/LT dnoip uoniwoy 0T
maeqoy £68L-9SF T68L-9Sh yoxsueq ANSUOY [/£6T pr1 0D uosdaju], 61
HBYOUIOS 66LL V3L 88LLVSL Yoy3ueg jedipeid SH/cCl pr1 0D uosne], 81
Suodeney 0066-TCT 8866-CCT yoysueg UIgloAuoyeyd S/60¢ dnoip d8e1as L1
reyouey) €68.-95t T68L-9St yoyaueq G oeidpeT Gy/I€ p¥1 0D udaIdg 91
vdeN LSYS-1¥L 9SHS-1¥L weyeidinues 071/Z1 p¥1 “0D 2Andeng S1
eSLBIA £68L-SSH TS8L-SSY yoygueg Wo[IS /6/SH p¥1 0D ojueng vl
rereying 0886-L86 6L86-L86 yoysueg ey $2/001 p¥1 0D uousAef €1
suoueuld 866S-8LY 6SSS-8LY yoySueq qeidwiod /8L p¥1 “'0D suouen 4
LILIUIS 1200-¥59 ¥68L-759 yoy3ueg djeAriq Suenjueng gi/[ | "py1 s[eow Sulysty 11
ynSLIg 0LS9-¥8L $9S9-+8L ¥SOp 1 Jyoysueg SuenNSUOY 01/01 dnorp dewonod[g 01
guodwog 91TE-HS9 S1TE#S9 00011 LNGBYIUON UeMZUOMWESN 6/6 dnoip) UoeaIGIoAT 6
suodproy) SSL8-0LY ¥SL8-0LY OI111 Joy3ueq eueN 6¢ 'pr1 70D 2xenbg O 8
usdunf 200059 YETT-HS9 yoysueq Sueqquid L1/L dnoxp SO L
Ielsuen(g 8LLS-1LT SSSS-ShL yoxsueg Py SSSAUIA ‘Ipnrweny 10§ 7] [BIUI SPAJ SOISWWO)) 9
vAeuely] 6668-018 €C18-0¥8 0v101 Yosueq dejdueg [€] 'PI1 “0D ueydedrey) S
vIeyOIep 0SSH-006 SHSH-006 120¥1 Joysueq qeidwiod § Py duljoISe Joysueq %
uednieN 0Z1Z-0SL ITIT-0SL yoySueq ‘pejdsueg py soyiAlley €€ | P¥1 0D SPISS vwwoog €
eueyouLy 0S0S-SHT 000S-S+T yoxSueq 'py OsY ‘1T HAWNPNS T/T P SIWDWD BISY C
Yeswog 89 S-T1€ L9YS-TIE 0TI0] Joydueq Py woyjes ynos ¢z P [BOTWAYD) UOY I
uosiad j0v1u0) Xe] ouoydoay, SSAIPPY oweN ON
Iowosn)
Tre1e(q Jowoisn) Jo poday  1°g 9|qel

65



S661/11/1 ccdn ¥186-6TS joysueq ‘uoeysued ‘1S¥¢T 86€ leyoeuelepy 1eyownN IN (44
$661/6/91 [cAn 860€-TET JoySued yeiueq Sunnjusoiey) 66/11 oapuepiey euennk I 1T
¥661/6/0€ 0z AN 0168-6LL Joysued djeAeld ULILYBULS £€/68 uBYORYIJ qloveld JN 0T
¥661/6/91 61 AN 1728-€1¢C joysueq “uanjuedeg PY Al BWEY <6 Suemwog ueydeing I 61
v661/7/1 81 AN 867C-0€€ yox3ued jediperd “py LISISS pE¢ jeredip JIeyOWOS TN 81
€661/€/91 L1 N 1160-€0€ jojgueq wesiyng ‘unyloAuoyeyd o] 1eIns3uod yeswold IN L1
€661/€/C 91 AN 6€L8-CIL soy3ued o]oeIdpeT 7/06 foxguny ueueAreyd IN 91
2661/6/91 S1dN 6890-259 weyesdinweg ‘onN SUOIWES /T ] reydurodig JeN IN SI
2661/6/91 v1dN TS8L-SSH Jody3ueg opisued 94 poseldwiod urng A 1
2661/8/1 €1 d0 L8T1-TET yodySued JeYOLIOA 00 Jenpiey reyouooq I €1
6861/L/C Zrdn L110-€2C yoxsueq qerdwod [/£0¢ euepemsuery woley IN 4
6861/L/C 1140 SH90-11¢ jojdued djearid Juenjuens ¢ UOKBARYDIA IMEI] IN 11
8861/¢/1 01 dN TEC6-8LY S0P 1 JjojSueq Suenjsuoy 88/¢ myuis Suodeney I 0l
8861/¢/1 6 AN 1867656 00011 LNqeyIuoN uem3uomwesN z/6 ‘Buoniguny uedmeN TN 6
L861/S/1€ 8 dN r66791C OLT 11 Jo3Sueg Py LNqeyd3ayd MoN 0f Aenyduoog djoweid TN 8
L861/¥/0€ Ldan 8600-S1¢C Jjoy3ueq “saeypiey 7/38 euepeney) jemng IN L
$861/¢/1€ 9dN $900-11¢ joysueg Py SSA[AIM 1 99pues Suoy IN 9
S861/¢/S1 sdn YyS0-6¥L 0v101 JoySueqd idexsued ¢/ Jyewuood Neswos JN S
€861/¢/C v N ¥LT8€ET 120b1 Joxsued JeydLIOA 66 TefuerureS mopey N 4
€861/1/1€ €dn L866 -€0€ joysueq ‘deydueq Py oexdpe] ¢/¢ sopyey uenyd IN €
€861/1/1€ czdan 0110-€0€ yod3ueq “uelsuory ‘¢ JusvyueNWeY 011 eAtelIoN jeyowog IN z
z861/1/S1 14N 1112-0SL yoysueq pejdsueq py doyNAlRY 1/7¢ uadwreN 1ey) TN I
are(J ue1S ‘oN diyg suoydopa ], SSAIPPY oweN HMWMM

‘uoTeULIOU] SIOfIeS Jo Modoy  ‘7'g 2Bl

66



00S°LLS ST Jul[qiq @o10AUI [EIO,
000°STL 00'SH1 000°S suof, V'A'S pr1op owendy | 000T/L0/LT $860 | L900€
000°STL 00°SH1 000°S suof, YONTNN dnoip ipuem | 000¢/LO/LT LL60 | 9900€
000°56S°1 00'S¥1 000°T1 suoL, VA'S dnoip eelds | 000T/LO/HT L660 | $900€
000°0%L°1 00°SH1 000°CI suog, V10vda PY1 0D URIS | 000T/LONT 9660 | ¥900€
000°099 00°SS 000°CI SUo, VISVdASV 'py7 stonpoxd opqen[eA | 000T/LO/1T $660 | £900€
000°00S 00°ST 000°0C swnid | NOOSVS PYTBOIWSYD UOY | 000T/L0/0T 6860 | T900€
000°061 00°0C 005°6 syoeg < pr1op uosdyy, | 000/L0/81 7860 1900€
000°091°C 00°0C1 00081 Suo, - Pr1eoperenbs d | 000T/L0/€] 1260 | 0900€
000°091°1 00'SP1 000'8 SUo, VISVdSV py1“0p uwosneL | 000T/LO/ET 0960 | 6S00€
000°00€ 000€ 000°01 syoeg vVIvaod [BOUI SPA,] DIWWOD | 000T/L0/LO 6660 | 8S00€
000°0VL T 00'S¥1 000°C1 suo, VASIND Py 0D ueydeAieyy | 000¢/L0/90 8860 | LSOOE
000°S0E°1 00°'SH1 0006 SUOL, SVATIVS p¥1 0D uouRARl | 000T/L0/SO 9460 | 9500€
000°091°1 00'SP1 000'8 Suof, IVNO prT0peAndend) | 000T/L0/SO SL60 | SS00E
000°0¥C 00'0C 000°C1 syoes - pI7 0D SuUolUBD | 000T/LO/E0 1860 | SO0
00S°LLE 00'SH1 005°6 SUOL IONZIN py1 0D ueydeAreqdy | 000T/L0/€0 0860 | £500€
MHMM.”M QO.EQ mun M”M-\MMM nun QWBU [oSSaA ueN 2le(g uvﬁ.”mvzﬁaoh. QO.MWMGH

‘Suryrg oo104u] Jo Hoday  "£'g AqBL

67



orrs

0008 suoj, - yoySueg | SUEnT WOYeN surein PYT [eow BuysLL | 0007/L0/0T | T101
00021 | swor | VISVSY .:M:mum joweo eIy | juawa) dnoip uonwoy | 000z/L0/01 | 0101
00007 | SWNQ | NOOSVS | oot dignes | eoraoy) PVT[POIWOYD UOY | 000T/LO/OT | 6001
000°S1 syoes - x&mmmm Buen[uioeN | Jopmod dnoip usaIdreAg | 0007/L0/L0 | 8001
000°$T suo, - %xmmmm SUBnfuIONEN surexn PY1 oD renbS @ | 0007/20/S0 | LOOI
000°08 SuoL | VISVdSV cwmmm JUSWRO BISY | JUAWRD PY1 0D UOSNEL, | 000T/L0/SO | 9001
000°S1 syoes | VIVNOd .:wm:mmm uen[uIoyeN SUTBID | [BOUI SPRF 0WWWOD | 000T/L0/SO | SOOI
000°s2 suolL | VHSIND cmmnmmm feqowy | Jopmod py1 oD veydedreqd | 000T/L0/40 | ¥001
000°SH suoL | VISVASV zwmsmmm JUSWRO BISY | JUSWSD) PYT 0D UOUSRABL | 0007/L0/F0 | €001
00021 | SuoL | SIAVT .cwmgmmm SuBn[UIOYEN | SURID | pY] <00 SPedS BWMOOE | 000T/LO/0 | 00
000°0€ $yoeg - x&mmmm eAegpndy | 19pmod PY1 0D 3uouED | 0007/L0/10 |  100I
000°CC suoL JONZIN cwmgmmw SuenjuIoYeN swely | py1spnpoxd o[qen[eA | 000T/L0/10 | 0001
junoti MU}  |OWeU [0SSOA | UOHRUNSS(T | Isnoydrep | Apowuo) sweN areq N
1e10] 1pIQ 90f

TreleQ 1pI0 qof Jo uoday  “p'd J[qeL

68



- 000°6 S1dn | $/€001
000°6 000°6 P AN | P/€001
00081 000°6 €IAN | €/£001
000°LZ 000°6 Z1 AN | 7/£001
000°9¢ 000°6 13N | 1/£001
3ue
000°St suoy, | VISVASY ug amm JUSWIR) BISY LiEliclg) - - 000T/L0/v0 €001
- 000t €2dN | €/2001
000t 000t zzdn | 7/z001
000°8 000t 1Zd0 | 1/2001
. 3ue
000°C1 Suo, SIdV'T ug amm SuenjuioyeN surein 1 - 0002Z/L0/SO 2001
- 000°S1 ocHdN | Z/2001
000°S1 000°¢1 sedn | 1/1001
000°0€ $o8S - yoy3ueg gARypnAy Ispmod 2 - 0002/L0/S0 1001
000°S 000°S cHdN | €/0001
000°01 000°S vHaN | /0001
000°S 1 000°S € dN 1/0001
3ue
00022 SuoL | JONZIN | | 1S amm SuenquioyeN surern - - 000T/L0/€0 0001
junowe junouwre uIeu 'ON 'ON
Surureway | A10AIPQ et [OSSOA uonpupsd | dsnoyarey | Aupowrwod | £q drs KIDATR( red I9pIO qOf
S[re1d( A19AIR( Jo 110doy  '¢'g d[qe],

69



06'06L°T01 016L1°C 00'0L6°S01 00°0L6°01 00°000°S6

01689t 061 00°0€8°Y 00'088 00'0S6°€ oopueey BuBNn X "IN K4 000T/L/H1
0S°€8€°S 0$°991 000SS°S 00°0St 00'001°S ueyoRYOAId qIONeI] "IN 0c 000T/L/F1
09°12I°S 0b'8ST 00'08Z'S 00'0€€ 00056t Juemwog Jeyoemg I 61 000T/L/¥1
09'€EL’Y 0 9r1 00088t 00'08€ 00'00S‘t jeredip MeYOWOS "IN 81 000T/L/¥1
08'888°t 0Z'1S1 00'0+0°S 00°0bL 00°00€ Y yeInsguod Jyeswald IA L1 000Z/L/b1
0TLIYY 08'TH1 00°09LF 00'09S 00'00CF [ossuny] ueueArey) TN 91 000T/L/F1
09'+S0°t 0b'STl 00'081% 0008¢€ 00008°€ 1eyOwodLIg 18N "IN Sl 000T/L/¥1
06 €LY 01'9v1 0008t 0002t 000St't peseidulod unng A v1 000T/L/¥1
00+¥0°S 00'9S1 00°00Z°S 00006 00°00€" ¥ renpiey reyouoog IA €l 000T/L/¥1
0S°08%°S 0S'691 00'059°S 00°0St 00'00Z°S BuE)EMSURIT WOlRY "IN Tl 000Z/L/¥1
0S°08t°S 0$°691 00'0S9°S 00°0SL 00'006°t UOARARBUDIA JiMeld "IN 11 000Z/L/Y1
0089 ¥ 00°C€1 00°00t't 00°009 00'008°€ s suodepey] I 01 000T/L/¥1
00°LY6 00°€ST 00°001°S 00°0S¢ 00°0S8"Y Jueruguny uedmeN "IN 6 000T/L/¥1
01885t 06 1H1 000€Lt 00'0€€ 0000t Aenyouoog ajouwreld "IN 8 000T/L/Y1
0S91EY 0S°€€1 000St't 00°00S 000S6°€ BuBNRIRYD JBING TN L 000Z/L/Y1
05 €8€°S 05991 00°05S°S 00°0S€ 00'00T°S oopusg U0y "IN 9 000Z/L/¥1
00'6SSY 00 1¥1 00'00L't 00'0St 00'0STt Yewroog yeswos I S 000T/L/VT
05566 0S'¥ST 000SI°S 00058 00'00€Y reluerweg moprey IN v 000T/L/V 1
00'8€Z°S 00291 00°00t°S 00009 00°008°F aopyey uenyy) IN € 000T/L/¥1
0S'08%°S 0S'691 00'059°S 00'0S€ 00'00€°S eATR[ION JeyOWos "IN 4 000T/L/F1
05108t 0S8l 00056t 00 0S¥ 00005t uadweN fey) JA 1 000T/L/V1
mwMMNMMnF z%%m.ﬂmu\m’v sagem SSo0ID) QWA sa8em Jem3oy QuwreN mesw e

JuowAeg sofem Jo uoday  9'g 9[qRL

70



0€'60L°C 0001€°06 &0,

0t 9b1 %< 00°088Y yoy3ued jedipeid “py HIsIOS pEE jerediA preyowos IN 8T | 000T/L/FI
0T IST %¢< 000+0°S YoyFueq uresiyng “urgioAuoyeyd zo| rems3uo  yeswolq IN LT | 000T/L/¥1
08'TH!1 %€ 00°09L Y yoy3ueg o1oeidpey 7/06 [o13uny] ueuedrey) IN 91 | 000T/LHFT
0y'sTI %€ 00'081°F weyeidinweg ‘onN SuoIwes /7] reyoutodLIg 1BN TN SI 000T/L/V1
01'9v1 %€ 00'0L8"Y yoy3ueq opjdued 9p¢ poserduiod uung I vl | 000T/L/bY
00951 %€ 00°00T°S yoy3ued YeyorIoA 00¢ jenpEy reysuooq IN €1 | 000T/L/1
05691 %€ 00°059°S yoy3ueq qeidwiod [/c0z | euenemSuer] wofey IN Z1 | 000T/L/]
05691 %€ 00059°S yoySuegq ajeael] Suenjueng ¢ U0KBABYDIA NIMBI] TN 11 | 000T/L/b1
00TET %¢E 00°00%°Y ¥SOP1 YoySueg SuenASuoy 8g/¢ [njES Suodeney I 0l | 000T/L/F1
00°€SI %€ 00°001°S 0001 HNGeyIuoN uem3uoMwesN /6 Suoniduny uedieN IN 6 000T/L/¥1
06'1¥1 %€ 00 0ELY 01111 JoxSueq Yy Unqeysioyd MoN Of Aenypuoog Soweld I 8 | 000T/LI
0S'€€1 %¢E 00'0St' yoySueq ‘ooaeyley 7/88 guByEIIRy)) JRMS IN L | 000T/L/V]
05'991 %€ 00'0SS°S yoySueg“ py SSIRIM 7] sopusg Buoy IN 9 | 000Z/L]
00'1¥1 %€ 00°00L‘Y 0v101 YoySueq deydueq ¢/| Jewuoo Neswos TN S | 000T/LAT
0S ST %E 00°0S1°S 120¥1 Yoy3ued YeyorIoA 66 reluerueg mMiprey "IN v | 000T/L1
00291 %€ 00'00%°S yoydueq ‘idexdueq 'py oexdpe  ¢/¢ sopyey ueny) IN ¢ | 000Z/L/¥1
05691 %€ 00°05s9°s | odSueq ‘uejduory °g Suseyueywey 0117 eAre[ION JeydwogS "IN T | 000Z/L/VT
0S'8¥1 %€ 00056 yoydueq pejd3ueq py coyialey [/z¢ uadweN req) IN I 000Z/L/b1
moﬂ“wwom meHM\B sofem ssoIn SSaIppY owreN MM.MNOm e

‘uoponpa( xeL, Smpjoyyim jo 1odsy  L'd d[qel.

71



APPENDIX C

DATABASE DESIGN



ANqUNY N 10 X A (1) reyorep arey Jeroads 6
AnquURY 9L6T uef [ < A aeq aq | L
ANqLINY (g1) TeyOIBA Uo0SIdd 108IU0) 9
AnqLNy A (01) Teyorep Xeq 150D 3
ANqUNY (01)reyorep 2L 180D ¥
AnqLIY (01) Teydrep $SaIppy 1SN €
nquRy A (07) Teyarep suieN Isn) z
Arewrlig X X (¢) g ON 1) I
odAJ, Ao Fo3y) ol %wwmws g | l9elnN onbrupy | xepu] adA 1 platd SureN patd 'ON
'9lqe ], aseqere(T IowoIsn) 1D djqeL

72



AnquURy NI0 X (1)1eyoIBA pung Juapiaoid 6
aINqURY Wiog (1)reyoiep smelg 8
anquUpy JI0 N (1) Teyorep Xag L
MUY 961 UBl | < A oreq are(] Hels 9
aNquURY A (S) Teyorep ‘oN diyS S
ANQUPY I (01)reyorep oL Io[res v
NquURY (op) Teyoiep SS2IppY Jojreg 3
ANqQUNY X (07) 1eyorep oweN Io[ies z
ArewLig A A (¢) g apo) Iojreg I
adf ], Koy Yoot o) Kou wiratog | 21PN | anbru | xepup | ady pporg sweN PR | ON

9]qe, Iseqere SIofIeS  '7'D IqeL

73



Jre(q Jeq Aepdn ¥
aNquPy (1) Teqorep mn | o€
00001 —
ANqLIY pUE ( USBMIBE (5)yur ey NI | T
Arewnird nwoisn) i A (¢) wy ON 151D I
adA ] Aoy i lijg) of %owwwm,wohom JlqeqnN | anbun | xapuj adA 1 protg dweN pIIg "ON
Dlqe] °seqere 234 plepuel§  +°D IqeL
nguNy _ e aje drepdn) £
000°1 s
Mquny pue () uU3aMIOE] ($) 1 oY sAceM 4
ATewig SUIEN A X (6) g apo) Iojies I
adA [ Aoy REl) o1 @wwM@s g | PI9eImN onbrun | xopuy odA 1 prtd owreN ppatg 'ON
S[qel. oseqee( safep prepuelg €D d[qel,

74



666666

INqUIY pUE ( LOIMIOG (8) 1 wy IopIQ 6
ANqUPY (01) Teyorep mpn |8
ANqUNY J A (01) Teyorep PSSO | L
ANquUNY (S1) reyorep uoyeunssq | 9
ANqQUPY (s1) reydIeA SNOYSIB A S
ANqUNY (01) Teyorep Ayipourio) b
nqUY IoW0ISn) A A () 3u1 ON 181D 5
anqupy 9/6] UBl [ < A e e qof 4
ATewrtig A A (6) ON qof I
2iqe
odA 1 Aox ¥o3YD - Evm%eo g | J19eN embrun | xopuf od£7, prord owreN p[erq 'ON
'9[qe], aseqere I9pI0 qOf 9D 9Jqel,
Anquy e areq arepdn €
ANqUPY () W ajey Xef, z
Arewtid X A (01) Teyore A adA ], 901AIOG I
2[qe
adA 1 Aoy e 01 fosg WBroi0g | FTEIIN | ambruny | xapur | odAL pRM oweN plld | ON
9[qe[, aseqere ey XeL H/M SO dIqeL

75



AnqLY Y 19pIQ > (8) [ wy urewey |/
aInqUIY 666 666 (8) u1 ury KA | 9
pue ( usamidg
ANqUPY A () reyorep oN dmys S
anquNy 1oUW0ISN) A A (6) 1y ON 1snD S
ANqUNY 19pIQ qof A (5) 31 ON qof ¥
anquny e qof < A Aeq e ArAIRJ Z
ArewLig A A (¢) g ON Amaleg I
adA 1 Aoy beEltie) o %w_w%eo o A onbrup | xopuj odAL poLi owreN piatg ON

91qe] aseqere( A3eaned LD S1qeL

76



Si. Gabriel's Libraty

ANqUNVY SO3eAN SSOID) > (8) 11 Npag xer, S
ANqLIY (S) w1 ey xe] b
anquuy (8) g sagep, SSO1D €
AnquIy J< areq o1e Juswiked 74
Arewiiid SI07IRS A A (S) g 9p0oD) IOfleS !
Jqe
odA 1 Aoy pEEle) 0 %M_m%eo g | PI9EIeN onbrun) | xepuy odA T, prond SwreN p[otd 'ON
9[qe, 9seqele(] uononpa(T Xe, SUpoymig  '6'D dlqelL,
AnquNY SABBAN SSOID) > (8) U judwAed SASeM 9
anquNy Sa5eAN SSOID) > () 1 PNpag Xel S
nquny SA5BA\ SSOID) > (8) g QWIHAAQ ¥
AnqLNY (8) 1] sadep sso1ny | ¢
aIquNy X e e JUsSWAR] 74
Arewrnid siojreg A A (S) w1 9poy Iojreg !
JIqe
odA 1, Ao b eEL o) 0 %mm%ao g/ | PlaEN onbrup) | xopuf od4 1, prerd owreN pford 'ON

‘dIqe ], oseqele(] wdwAed safeay 87D d|qel

77



(01) W1 ywy sunjg | L
el (S g aey 994 9
INqURy
u ] AIAT(T [S
SINqUTYy $oZeA) SS0ID > Mww wqw wy - QM:O d
amquyy owolsn)) A A S
A e 918 9010AU] €
MMMHMM I9pIO qOf A ($) 1 ON qof 4
. (9] ON 2010AU] I
Arewinr A A
°Iqt.L adA 1 pror swreN plorg 'ON
odA] Aoy ¥oYD o1 %axr usioiog | STABIIMN | enbruq | xapay 1prRd

‘2[qe]. aseqeie( Surig I0AUl 01D 9L

78



APPENDIX D

PROCESS SPECIFICATION



Table D.1. Process Specification of Process 1.1.

Process Name:;

Key in Delivery Information

Data In:

Delivery Sheet

Data Out:

Delivery Record

Process:

(1) Receive Delivery Sheet from Sailors

(2) Verify Delivery Sheet

(3) If Delivery Sheet is valid then

Dostepxtoy

Else If Delivery Sheet is Invalid then

Do stepxtoy

(4) Edit Delivery Information into Delivery Record

(5) Edit Delivery Sheet into Customer Name

(6) Edit Delivery Sheet into Sailor Name

(7) _If End-of-File then

Create New Delivery Record

Else Edit Delivery Information into Delivery

Record

(8) Send Delivery Record to Compare with

Job Order Information

(9) Store Delivery Record in Delivery File

(10) Edit Delivery Record into Reject Delivery

Record

(11) Return Reject Delivery Sheet to Sailors

Attachment:

(1) Sailors

(2) Data Store (Delivery Record)

79




Table D.2. Process Specification of Process 1.2.

Process Name;:

Compare Delivery Record with Job Order

Data In:

Existing Delivery Record

Job Order Information

Data Out:

Approved Delivery Sheet

Process:

(1)

Receive Delivery Record from Key in Delivery

Information Process

@)

Read Job Order Information from Job Order

Master File

(3)

Compare Delivery Record with Job Order

Information

(4)

If End-of-File then

Do Step 5to 6

Else if Delivery Record is not Matched then

Repeat step 5 to 6

Else if Delivery Record is Matched then

Do Step 7

NG

Create List of Invalid Delivery Record

(6)

Return Delivery Sheet to Sailors

(7

Update Delivery Record

(&)

Approve Delivery Sheet

9)

Send Delivery Record to Calculate Service Fee

Process

(10) Send Delivery Information to Calculate

Wages Payment Process

(11) Send Approved Delivery Sheet to Shipping

Administrative Department

Attachment;

(1)

Shipping Administrative Department

2)

Data Store (Job Order Master File)
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Table D.3. Process Specification of Process 2.1.

Process Name: Key in Number of Hours
Data In: Delivery Information
Data QOut: No. of Hours Record
(1) Receive Delivery Information from
Approve Delivery Sheet Process
(2) Create No. of Hours Record
Process: (3) Store No. of Hours Record to
Wages Hour File
(4) Send No. of Hours Record to Calculate
Wages Payment Process
Attachment: (1) Shipping Administrative Department

(2) Data Store (Wages hour)
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Table D.4. Process Specification of Process 2.2.

Process Name:

Calculate Wages Payment

Data In:

No. of Hours Record

Wages Rate Record

Sailor Record

Data Out:

Gross Wages Record

Process:

(D

Receive No. of Hours Record from

Key in Number of Hours Process

2)

Read Wages Rate Record from

Standard Wages Rate Record

)

Read Sailor Record from

Sailor Master File

)

Calculate Gross Wages from

Gross Wages = No. of Hours * Wages Rate

)

Create Gross Wages Record

(6)

Store Gross Wages Record in

Gross Wages File

)

Send Gross Wages Record to

Calculate Withholding Tax Process

(8)

Send Gross Wages Record to

Calculate Net Payment Process

Attachment:

€))

Data Store (Standard Wages Rate File)

@)

Data Store (Sailor Master File)

3)

Data Store (Gross Wages File)

4)

Data Store (Wages Hour File)
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Table D.5. Process Specification of Process 2.3.

Process Name: Calculate Withholding Tax
‘ Gross Wages Record

Data In: W/H Tax Rate Record

Data Out: Tax Deduction Record

(1) Receive Gross Wages Record from

Calculate Wages Paymant Process

(2) Read W/H Tax Rate Record from

W/H Tax Rate File

(3) Calculate Tax Deduction from

Process: Tax Deduction = Gross Wages * W/H Tax Rate

(4) Create Tax Deduction Record

(5) Store Tax Deduction Record in

W/H Tax Deduction File

(6) Send Tax Deduction Record to

Calculate Net Payment Process

(1) Data Store (Gross Wages File)

Attachment: (2) Data Store (W/H Tax Rate File)

(3) Data Store (W/H Tax Deduction File)
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Table D.6. Process Specification of Process 2.4.

Process Name:

Calculate Net Payment

Data In:

Gross Wages Record

Tax Deduction Record

Data Out:

Wages Payment Record

Process:

(1

Receive Gross Wages Record from

Calculate Wages Payment Process

(2)

Receive Tax Deduction Record from

Calculate Withholding Tax Process

)

Calculate Wages Payment from

Wages Payment = Gross Wages -

Tax Deduction

(4)

Create Wages Payment Record

&))

Store Wages Payment Record in

Wages Payment File

(6)

Send Wages Payment Record to

Generate Voucher and Report Process

Attachment:

d)

Data Store (Gross Wages File)

2)

Data Store (W/H Tax Deduction File)

€))

Data Store (Wages Payment File)
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Table D.7. Process Specification of Process 2.5.

Process Name:

Generate Voucher and Report

Data In:

Wages Payment Record

Data Qut:

Payment Voucher

Wages Payment Register

W/H Tax Details

Process:

(L)

Receive Wages Payment Record from

Calculate Net Payment Process

2)

Read Wages Payment Record from

Wages Payment File

)

Create Payment Voucher

(4)

Create Wages Payment Register

()

Create W/H Tax Details

(6)

Send Payment Voucher to Finance Department

(7

Send Wages Payment Register to

Finance Department

®)

Send W/H Tax Details to Finance Department

Attachment:

(1

Finance Department

2)

Data Store (Wages Payment File)
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Table D.8. Process Specification of Process 3.

Process Name: Prepare Cash Payment
Data In; Approved Payment Voucher
Data Out: Cash Payment
(1) Receive Approved Payment Voucher from
Finance Department
Process: (2) Prepare Cash for the amount identified in
Approved Payment Voucher
(3) Pay Cash to Sailors
Attachment- (1) Fil?ance Department
(2) Sailors

Table D.9. Process Specification of Process 4.1.

Process Name: Retrieve Delivery Record
Data In: Delivery Record
Data Out: Unit Delivery Record
(1)  Receive Delivery Record from
Approve Delivery Sheet Process
. 2) Read Unit Delivery Record from
Process: & Delivery Record File
(3) Send Unit Delivery Record to
Calculate Service Fee Process
Attachment: (1) Data Store (Delivery Record File)
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Table D.10. Process Specification of Process 4.2.

Process Name;

Calculate Service Fee

Data In:

Unit Delivery Record

Customer Record

Fee Record

Data Out;

Billing Record

Billing Amount Record

Process:

Q)

Receive Unit Delivery Record from

Retrieve Delivery Record Process

2

Read Customer Record from

Customer Master File

3)

Read Fee Record from

Standard Fee Rate File

(4)

Calculate Billing Record from

Billing Record = Unit Deliver * Fee

&)

Create Billing Record

(6)

Store Billing Record in Billing Amount File

)

Send Billing Amount Record to

Printed Fee Calculation Sheet Process

Attachment:

()

Data Store (Customer Master File)

2

Data Store (Standard Fee Rate File)

)

Data Store (Billing Amount File)
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Table D.11. Process Specification of Process 4.3.

Process Name: Printed Fee Calculation Sheet
Data In: Billing Amount Record
Data QOut: Fee Calculation Sheet
(1) Receive Billing Amount Record from
Calculate Service Fee Process
Process: (2) Read Billing Amount Record from
) Billing Amount File
(3) Create Fee Calculation Sheet
(5) Send Fee Calculation Sheet to Billing Officer
; (1) Billing Officer
Attachmeny (2) Data §tore (Billing Amount File)

Table D.12. Process Specification of Process 5.

Process Name:

Prepare Invoice

Data In:

Billing Information

Data Out:

Invoice

Process:

(1

Receive Billing Information from

Calculate Service Fee Process

2)

Create Invoice

3)

Send Invoice to Customers

(4)

Send Fee Calculation Sheet to Billing Officer

Attachment:

(D

Billing Officer

@)

Customers
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APPENDIX E

DATA DICTIONARY



Object Name
Object Type

Definition

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition

DATA DICTIONARY

Delivery Sheet
Data Flow

The Delivery Sheet is prepared by the sailors. The information
in Delivery Sheet comprises Delivery Number, Delivery Date,
Job Order Number, Customer name, Sailor Name, Vessel Name,
Warehouse, Destination, Commodity, Unit of Delivery,
Delivery Amount, and Number of Hours.

Delivery Record

Data Flow

The record of delivery information, which is keyed into the
system in "Key in Delivery Information Process", from the
Delivery sheet.

Delivery Record = Delivery No + Delivery _Date + Job No +
Cust Name + Sailor + Vessel + Warehouse + Destination +
Commodity + Unit + Delivery Amt + No_of hours

Job Order Information

Data Flow

The information of the job agreed with each customer. The job
order information comprises Job Order Number, Job Order
Date, Customer Name, Commodity, Warehouse, Destination,
Vessel Name, Unit of Delivery, and Order Amount.

Job Order Information = Job_No + Job_Date + Cust Name +

Commodity + Warehouse + Destination + Vessel + Unit + Order
Amt
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Object Name
Object Type

Definition

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition

Approved Delivery Sheet

Data Flow

The Shipping Administrative Officer will approve the Delivery
Sheet after checking validity compare Delivery Record with Job
Order Information. This document will be used as the source for
calculation the wages.

No of Hours Record

Data Flow

This record contains information about the number of hours
worked in each delivery trip by each sailor. The number of
hours will be used as a base in calculation of the wages.

No_of Hours = integer numeric with maximum length of 5
characters

Sailor Record

Data Flow

The information about the sailors, which comprises Sailor Code,
Sailor Name, Address, Telephone Number, Ship Number, and
Starting Date. ‘

Sailor Record = Sailor Code + Sailor Name + Sailor_Address +
Sailor Tel + Ship No + Start Date

Wages Rate Record

Data Flow

The wages rate record is stored in the Standard Wages Rate File.
This is the information about the standard wages rate to be used
in calculation of wages. Only the authorized person can access
this file. Any changes in the standard wages rate have to be

approved by the manager prior to updating into the system.

Wages Rate = integer numeric with maximum length of 5
characters.
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Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Gross Wages Record
Data Flow

This record is derived from the "Calculate Wages Payment
Process" by multiplying No Of Hours with Wages Rate. The
Gross Wages Record will be used as a base in calculation of
withholding tax in the "Calculate Withholding Tax Process".

Gross_Wages = No_Of Hours * Wages Rate

W/H Tax Rate Record
Data Flow

The W/H Tax Rate is stored in the W/H Tax Rate File. This is
the rate to be in calculation of the withholding tax to be
deducted from the wages. Only the authorized person can access
this file. Any changes in the standard wages rate have to be
approved by the manager prior to updating into the system.

Tax Rate = 2 decimal numeric with maximum length of 4
characters.

Tax Deduction Record
Data Flow

The withholding tax deduction from gross wages. The amount
of withholding tax is calculated by multiplying the gross wages
with the W/H tax rate. The amount of tax deduction will be used
to calculate the net wages by deducting from the gross wages.

Tax_Deduct = Gross Wages * Tax Rate.

Wages Payment Record
Data Flow

The wages payment record is calculated automatically by the
system. This amount is the net wages payment after withholding
tax deduction. The Finance Department has to prepare the cash
payment to the Sailors according to the amount of Wages
Payment.

Wages Payment = GrossWages - Tax_Deduct.
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Object Name
Object Type

Definition

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Payment Voucher
Data Flow
The Payment Voucher is printed out from the system. The

Finance Department has to review and approve the Payment
Voucher before making any payment to the sailors.

Wages Payment Register

Data Flow

Wages Payment Register is generated by the system. This report
is sent to the Finance Department for checking the total amount
of wages paid to all sailors during the month. The Wages
Payment Register has the details about the Payment Date, Sailor
Code, Sailor Name, Gross Wages, W/H Tax Deduction, and Net
Wages.

Wages Payment Register = Payment Date + Sailor Code +
Sailor Name + Gross Wages + Tax Deduct + Wages Payment
W/H Tax Details Report

Data Flow

This is the report to be attached with the Tax Return Form every
month. The report has the details about the Payment Date, Sailor
Code, Sailor Name, Sailor Address, Gross Wages, W/H Tax
Rate and Withholding Tax Deduction.

W/H Tax Details Report = Payment Date + Sailor Code +
Sailor Name + Sailor Address + Gross Wages + Tax Rate +
Tax Deduct.

Approved Payment Voucher

Data Flow

The Payment Voucher approved by the Finance Manager for the
wages to be paid to sailors.
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Object Name
Object Type

Definition

Short Definition

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Short Definition :

Object Name
Object Type

Definition

Customer Record
Data Flow

The record contains all of information about customer. The
details recorded in Customer Record include Customer Number,
Customer Name, Customer Address, Customer Telephone
Number, Customer Fax Number, and Contact Person.

Customer = Cust_No + Cust_Name + Cust_Address + Cust Tel
+ Cust_Fax + Contact Person.

Fee Record

Data Flow

The Fee Record is the standard service fee rate to be charged to
each customer. The rate is multiplied with the amount of goods
delivered to get the billing amount. Only the authorized person
can access this file. Any changes in the standard fee rate have to
be approved by the manager prior to updating into the system.

Fee Rate = 2 decimal numeric with maximum length of 8
characters..

Billing Amount

Data Flow

The Billing Amount to be charged to each customer for the work
performed by the sailors. The Billing Record is calculated by
multiplying amount of goods delivered with the standard fee

rate.

Billing Amoount = .Delivery Amt * Fee Rate.

Fee Calculation Sheet
Data Flow
The Fee Calculation Sheet is printed out from the system. The

billing officer used this worksheet to review the correctness of
the invoice before sending to customers.
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Object Name
Object Type

Definition

Object Name
Object Type

Definition

Short Definition :

Billing Information
Data Flow

The Billing Information is used by Billing Officer in the
preparation of invoice. The information is received
automatically from the Fee Calculation Sheet printed out from
the system. The Billing Officer has to compare the information
in the invoice with the Fee Calculation Sheet before sending
invoice to the customer.

Invoice
Data Flow

The invoice generated by the system to be sent to the customers.
The amount of goods delivered in invoice should be matched
with the amount of goods delivered according to the job order.
Each invoice has the details about the Invoice Number, Invoice
Date, Customer Name, Customer Address, Commodity, Vessel
Name, Unit, Delivery Amount, Fee Rate, and Billing Amount

Invoice = Inv_No + Inv_Date + Cust Name + Cust_Address +

Commodity + Vessel + Unit + Delivery Amt + Fee Rate +
Billing Amt.
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