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ABSTRACT

The objective of this study is to develop a fossil database information system for
supporting fossils management in Thailand. The study was conducted in an effective,
systematic manner more convenient in order to collect fossils data in order to make
accessing, updating, and modifying data. The study was based upon eight preserved fossil
sources: 1) Prehistoric carcasses site and Research Center, Pu Vieng, Khon Kaen
province 2) Dinosaurs carcasses site and Research center, Pu Kum Kaw, Kalasin province
3) Chaloem Phra Kiat Geological National Museum, Klong Luang, Pathum Thani
province 4) Petrified woods site and Study Center, Nakhon Ratchasima province 5)
Prehistoric elephant carcasses site, Nakhon Ratchasima province 6) Prehistoric shell site
(30 million years old river snail), Lumpang province 7) Dinosaurs carcasses site, Chiang
Muan, Phayao province and 8) Shell Cemetery, Lampoe, Krabi province.

The research revealed that the information system for fossils management in
Thailand was developed based upon the System Development Life Cycle, SDLC. The
developing system was divided into 2 parts; both were involved with the development of
databases. The Microsoft Access 2003 was applied to design the database system for
arriving at a relational database that had been verified for accuracy according to the
standard rules of avoiding problems from recalling fossil data. For system interface,
Microsoft FrontPage 2003, Macromedia Dreamweaver 8 and ASPMaker 5.3 were applied
to design of interactive section. Therefore, the users could access the system easily by the
internet.

Developing on information system to compile a list of the major fossil names, fossil
sites and research centres in Thailand, including other relevant data, would not only be
relevant for taxonomy, map, rock type tracking of fossils, geo period, but also related to
fossils for other related journals and academic articles. Therefore, knowledge could be
searched and studied as needed by the users. In order to develop a more convenient
system for the users, the study evaluated the operational results of the system by applying
the Likert Scale Judging to users. It found that users got data more simply. The results
show that the system was able to support operation at a moderate level.

KEY WORDS : FOSSIL / SYSTEM DEVELOPMENT LIFE CYCLE /
INFORMATION

SYSTEM / FOSSIL MANAGEMENT / FOSSIL DATABASE
100 pp.
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CHAPTER I
INTRODUCTION

1.1 Background

Fossil is one of the most important geological resources of Thailand and the
entire world. The diversity of fossils provides historical and current information.
Fossil is usually preserved as the remains or trace of animals, plants, and organisms.
The trace can be effected by anthropogenic or natural activity. Moreover, fossil is
non-renewable resources, effected from human and natural activity may lead to be the
cause of lost of history and knowledge to our next generation. While many developed
countries have studied on preserving their fossils and traces, therefore, preserving of
the remains, traces, and fossils in Thailand are required to be studied with proper
method to maintain the source of historic of Thailand and other purposes.

Recently, fossil management in Thailand has lack of a well-planning protocol
in terms of preservation, excavation, collection process, and education, including fossil
site management. Fossil database management is another problem of Thailand which
still lack of serious involving of Thai government. A weak regulation on fossil
preservation would lead to increase number of illegal excavation at the sites together
with fossil black market selling. Such those problems would destroy the valuable
source of knowledge of fossils. The problems and obstacles would make difficulty to
the government and staffs on collecting and studying fossils which have been found at
the sites. Since the fossil excavation has became the attractive process and the study
site has became a new tourism spot, therefore, the weak regulation of fossil
preservation should be needed to be improved immediately.

According to current economic and social situation, fossil management in
Thailand needs an efficient way to be improved and managed, including disseminated

to Thai people on the understanding of fossil in Thailand. The fossil database is one of
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the most significant components which has potential to assist and safe time to linkage
the data between organizations or people who interested. Furthermore, the fossil
database, is not only supplied as available data in text pattern but also data presented

on table list and picture illustrated formats.

1.2 Objectives

The objectives of the study on Information System for Fossils Management
in Thailand are:

1) To design and develop an appropriate database for fossil management in
Thailand,

2) To develop an Information System for Fossils Management in Thailand

derived through Internet.

1.3 Conceptual framework

The development of Information System for Fossils Management in Thailand
through internet networking is the apply process of System Development Life Cycle
(SDLC) that commonly highlighted in database and web based application

development. The framework of this study is showed in Figure 1-1
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Collection of secondary data and user requirements
relate to fossils

Applying of the System Development Life Cycle (SDLC)

Database design and Web based application
development development

Information System for Fossils Management in Thailand

Figure 1-1 Conceptual Framework

1.4 Scope of study

1.4.1 Scope of data

The data used in this system were collected from secondary data of
eight knowledgeable preserved sources of fossil in Thailand as follows:

(1) Prehistoric carcasses site and Research Center, Pu Vieng, Khon
Kaen province.

(2) Dinosaurs carcasses site and Research Center, Pu Kum Kaw,
Kalasin province.

(3) Chaloem Phra Kiat Geological National Museum, Klong Luang,
Pathum Thani province.

(4) Petrified woods site and Study Center, Nakhon Ratchasima
province.

(5) Prehistoric elephant carcasses site, Nakhon Ratchasima
province.

(6) Prehistoric shell site (30 million years old river snail), Lampang

province.
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(7) Dinosaurs carcasses site, Chiang Muan, Phayao province.

(8) Shell cemetery, Lampoe, Krabi province.

400?00 GDIJIDIJD BIJDIDDEI IUEIDIDDIJ IQUDIDDIJ 14DDIDIJIJ

1000000 1200000 1400000 1600000 1300000 2000000 220000

00000

ayr fossil Chien_gFMuan & &
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¥ Eight sources of fossil
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I Kalasin provice
[ ] Pathurmnthani province
[ ] Makornachagitna province
[ ] Lampang province
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[] Boundary of Thailand

"

+ W%R +

3

200000 ] 200000 Meters
——
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Source: Department of Mineral Resources, 2547
Royal Thai Survey Department, 2547

Figure 1-2 Eight preserved location sources of fossil in Thailand.
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The data collected from all sites was separated into several parts
depending on necessity of fossils management, geological data, natural resources and
environmental data, economic data, social data, cultural data, transportation data,

public utility data, tourism data and related research, etc.

1.4.2 Scope of system

The scope of the system is to develop website with regarding to the
Information System for Fossils Management in Thailand through internet networking
that public users can access the data. In addition, related researches of national and

international will also be presented in database.

1.5 Expected outcomes

1) Appropriate database structure of fossils that facilitate searching,
developing, and managing information which were discovered in Thailand.

2) Information management system for fossils in Thailand through internet
network that can be accessed, edited, and updated to current data that will be a useful

source for people who interested.
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CHAPTER Il
LITERATURE REVIEW

This research based on the findings from collected documents and
relevant researches that pertained to the development of Information Technology
through Internet in order to derive at the knowledge and process in the development
of the such system for effective operation. Literature review had been involved in the

following areas:

2.1 Information system

Information Technology is consisted of individual, location and things
within the organization or organization environment. The word “Information” is
defined as derived data from compilation or modified data for meaningful and being
useful to the user. As for the word data, it is the fact which has been obtained from
collection or feeding input into the system that may represent event happened within
the organization or environment before being subjected to modification for further

use.

2.1.1 System

System is defined as a group of subcomponent with interrelation
that worked together toward the same purpose by operating in systemic fashion, i.e.,
computerized system which is consisted of four main components. These components
are hardware, software, people ware and data ware. All four parts of main components
must work together to achieve the same purposes in results compilation in order to

derive at the required outcomes. (10)
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System qualifications

The information system must be qualification following:

1. having definite objective,

2. having certain structure that shows the relationship of structural
component, i.e., relationship between co-workers in the same line of work,

3. having relationship among other system in the form of receiving
and disbursing news,

4. is capable of dividing into sub system.

2.1.2 Information technology

According to Vassana (16), Information is defined as news derived
from statistical calculation of raw data or results compilation which yielded news that

ready for application instantly.

Opas (23) had given the meaning of data and information which
contained differences between data as raw data without useful self-explanation and
quite different from information that had already passed certain results compilation to
originate Information and should benefit user.

Information

Data

\ 4

Process

\4

Figure 2-1 Results compilation to derive at information

Therefore, information technology is being referred to numerous process
and task systems that help to achieve expected information which included the
following :

1. Tools and equipments which mostly referred to computer and
office equipment as well as various telecommunication devices, including ready-made
software and customized software. These equipments are considered as modern

gadgets with high technology.



Pimthawil Lawongsa Literature Review / 8

2. Application of equipment for tasks of storing, compiling and
displaying results in various forms of information that may be applied for further

benefits.
2.1.3 Management Information System or MIS

Management Information System or MIS is the information system
demanded by the executive for operating effectively. It is included both internal and
external system as well as information technology related to the organization past
history and present, together with future expectation. Furthermore, MIS must yield
information within the required time to assist the executive in making accurate
operational decisions (16).

Although information technology is not always depended on
computerized technology, under present circumstances, computerized technology
cannot make entrepreneur received useful data to aid quick decision, current event as
well as computer prices keep going down. Therefore, it may be noticeable that most
organization as well as small divisions have engaged computer in the operation.
Besides, computer technologies have become much more advance and unlimited, not

to science only.

2.2 Information system developments

System Development Life Cycle (SDLC) is a known standard process for
information system development cycle showing numerous activities in each step,
started from the beginning to the end. This type of developing cycle would encourage
the understanding of basic activities and various details in system development which
comprised of 7 steps as follows (23)

1) Problem definition
2) Analysis

3) Design

4) Development

5) Testing

6) Implementation

7) Maintenance
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1) Problem definition : It involved with identifying problems
boundaries, reasons of problems from current problems, potential of constructing new
system and pinpoint requirements between system analyzer and user by applying data
from the interview as well as collecting data from various operations to be concluded
as transparent requirements specification. In this step, if it is belonging to large
project, it may be called. “Feasibility study”.

Steps for identifying problems were as follows:
e Acknowledgement of existing problems from operation.
e Conclusion of problem’s origin and results to propose to the
management for further consideration.
e Studying the feasibility in various angles, i.e., cost and resources.
e Compiling requirements from concerned parties through various

methods, i.e., gathering documents, interviewing, observation and questionnaires.

e Final conclusion of various requirements with clarity and accuracy

until being accepted by both sides.

2) Analysis : It is comprised of steps analysis of current operational
system by applying requirements specification which derived from the first step to
analyze in detail in order to develop into logical model consisted of data flow
diagram, process description and data model in the form of ER-Diagram that able to
display components of operational system and their relationship with other things in
detail.

Conclusion of Analysis Steps

e Analysis former tasks system.

e |dentified needs for new system.

e Logical Model consisted of Data Flow Diagram, System
Flowchart, Program description, E-R diagram.

e Construction of data dictionary.
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3) Design : It is comprised of logical results analysis to blend
development into physical model by starting the design from various equipments and
technologies and developed computerized program, data model, output design and
user interface as well as preparing data dictionary. Analysis steps and design would
emphasize on the following areas:

Analyzing for solving what problems

Designing for solving how problems

Designing steps were concluded as follows:

e Output design

e Input design

e Input and Output design
e System flowchart

e Database design

e Prototype

4) Development : It is consisted of steps to develop program with the
execution of order or program for operational system. Developing program must have
taken into consideration the appropriateness of applied technology. Currently,
advance language has been developed into 4GL to facilitate development as well as
having varieties of CASE (Computer Aided Software Engineering) for proper
selection.

Development steps were concluded as follows:

e Program development from the analysis and design

e Choosing appropriated languages and easily extended
development.

e Required CASE Tools in the development to add more
convenience and verification or speedy modification in
accordance to the same standard.

e Constructed program
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5) Testing : It is the system testing before actual application.
Operation team would conduct initial data test with the construction of model to
check system operation. If there is any error, the process must be reversed to the
beginning of developed program by testing system in two parts which comprised of
syntax and objective, whether or not they have been done accordingly.
Testing steps were concluded as follows:
e Applying with tasks during the development.
e Testing with simulated data during the actual test.
e Testing system in verification and validation.

e Training tasks system.

6) Implementation : It is involved with the system setup for actual
application after testing until feeling confidence that system could operate and meet
demand of the user.

Steps for installation are as follows:

e Prior to system installation, there should be the study of area
environmental surrounding.

e Preparing hardware, communication equipments and network
for the system through the following steps:
> Requiring system engineer and technical support
» Setting up complete operational and application programs
» Implementing new operational system

> Preparing operational manual

7) Maintenance : It is consisted of system adjustment after
installation and application. In this step, Bug could occur which required immediate
attention of programmer or problems resulted from demand of user to increase
module in other operations which deal with Requirements Specification that had been
agreed earlier. Therefore, this part of operation would be involved with increasing
cost as the task of developer or system analysis to negotiate with concerned parties.

Maintenance steps were concluded as follows:
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e In case where some errors have been discovered, program
correction must be done immediately.

e In some cases, module or some equipment must be added.

e System and software maintenance is defined as maintenance in

software and hardware.

2.3 Database management system

2.3.1 Database is defined as a group of collected data which has
interacted with each other, as same as storing whole data in the database by using only
one data file or various files. The most important is building association between
records and recalling that association while the duplication of data has been
eliminated and stored at the center in order to apply them together as well as maintain
for use. The authorized individual should be able to extract such information. Some
portion of data may be used with others while few can access certain portion.
Generally, various organizations would build database to store various organizational
data. Controlling the use of database is more complicated than the use of database
because we must decide how these structures in data collection should have been
built, written the construction program and recall data from these structures. If these
programs happened to fail, damages may incur toward entire structure of data. In
order to reduce user’s burden in operation, portion of hardware and other accessible
programs and managing database is being called Database Management System or
DBMS.

Database system
1. Data is various, necessary and appropriate information for
organizational operation which contained the following elements.
e Integrated is the ability to combine data to reduce data
duplication and errors.
e Shared user happened when data could be used by many

users in the same time.
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2. Hardware is being used for:

e Secondary storage

e Processor and main memory per execute order depended on
speed and memory

3. Software

e Database Management System (DBMS) is the software for
database management.

e Application software is written specifically for recall
database that could be advanced language to develop
program linking with DBMS or being instrument for
DBMS.

4. User is divided into 2 groups

4.1 End user comprised of:

e Casual user is temporary user.

e Naive user is the user through the application
software.

e Sophisticated user is the user of database with query
language.

4.2 Practitioners user

e Data Administrator (DA) is consisted mostly of
executive who demand database (DB).

e Database  Administrator (DBAs) is  system
maintenance so that other users could employ the
system.

e Database Designer is the designer of database
structure and its relationship who works together with
the System Designer.

e System Analysts and application programmers are
problems system analyzers and integrate data for

writing program.
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2.3.2 Database Management System, DBMS is the software acting as
the medium between the user and various programs that related to the application of
database which has helped the user to access data easily, conveniently and effectively.
Data accessibility of the user may involve with database construction, modification or
setting up questions to extract data without user knowledge of structure of data in
details as if being the medium between the user and various programs that related to
the application of database. Therefore, database management system has definite roles
as follows:

1) Constructing and modifying database as well as packing
operational data.

2) Accessing database and supporting the demand of user in
searching for data, including adding, modifying and erasing data as well.

3) Setting up rules related to the demand for safety and rights of
users as well as damages protection, including back-up data.

4) Capability of backing up data and recovery when damages had
been done and arranging priority so that many users could recall database in the same
time without incurring any damages.

5) System monitoring and improving the system to better
operation.

6) Data dictionary relevant to database, i.e., structure, type, form

and data limitation.

2.3.3 Relational Database is a database that managed similar data in the
form of table in two-dimension which consisted of horizontal data, so called,
“Record” and vertical data, as if being “Column” which defined field data that could
easily connect or build relationship between data group and relevant table in the same
database. Relation Database Management System that is available from single user
database to multiple users, i.e., Microsoft Access, dBase, Foxbase, Paradox up to

database server, i.e., SQL Server, Oracle, Informix, Sybase.
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2.4 Internet network

In order to develop information technology and disburse news related to
prehistoric carcasses management in Thailand, such system was being developed on
the internet network which comprised of internet network, disburse system on internet
network and program for developing information technology system on internet
network.

Internet network or so-called “International Network™ is the giant network
that linked huge worldwide computer network that can facilitate information services
with the tendency for high growth which has resulted in increasing numbers of
diversified users. Each computer is designed as multimedia to sent and receive data
in various forms, i.e., alphabets, pictures and sound, including speedy searching for
data from numerous places with joining methods and regulations, allowing data to be
exchanged and communicated. In the beginning, internet application was limited in
the narrow circle, only being used in educational area. Later on, more organizations
had joined internet which made this network became well-known with worldwide
coverage (17).

Structure of internet system is being made into “Client-Server” since
computer can acted as server or services provider for computer as client or user as
well as exchanging information constantly. (Figure 2-2) During the communication,
name and address would be available so that data could reveal its origin and
destination. The name and address of computer for internet application is being called,
“IP Address” with client or web browser task forms to request data or various services
with web server where server should wait for requested data services to be sent back
to client which would further present outcomes to the user. (Figure 2-3) In case where
requested data remained in the database which has been unable to present directly
through internet, especially crucial for joining between web server and database that

required the operation of (Gateway Program) (17).
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12.1.4.254

IP Address : 154.10.200.15

Figure 2-2 Example of client and server in internet system (25)

‘ request
-

Client Web Server

Internet or Intranet

Sending required web
page

Internet or Intranet S -

Client
No-Linking
‘ Internet or Intranet
Client Web Server

Figure 2-3 Internet network system (25)

(Requesting, Transmitting demanded web page, Disconnection communication)

Active Server Page : ASP is the language used in the application of such
information technology which owned by Microsoft. ASP language is the script to
operate and manage application, including joining database of web server which is

called “Server side application” (Figure 2-4) and the application of Internet
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Information Server (11S) of Microsoft, acting as web server to provide services on
windows server (24). (Figure 2-5)

3. Translation+Compilation

5. Sending back operalion
Resulis as HTML fila

4, Sending results as temp ﬁle—'ﬁ

Figure 2-4 Server side application (25)
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OLE DB Provider

Data Source

ASP
A 4
ADO 2.0
A 4
OLE DB
A 4 A 4 \ 4 A 4
Jet OLE DB OLE DB Provider OLE DB Provider Other OLE
Provider for ODBC for SQL Server DB Provider
A 4 A 4
Jet Engine SQL Server
ODBC Driver
A 4
Jet Data Base SQL Server Other Data

Data Base

Source

Figure 2-5 Structure of linking database in ASP application (25)

2.5 Prehistoric carcasses

Prehistoric Carcasses are defined as trace of living creatures in vertebrate

and non-vertebrate as well as plants which had been preserved until becoming rocks

or minerals in earth rock layers through the natural process only. There have been

many samples of Prehistoric Carcasses, for examples, Shell Cemetery, Krabi Province

and Dinosaurs field in the northeast region (18).
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2.5.1 Discovered Prehistoric carcasses sites and Carcasses in Thailand

Most Prehistoric Carcasses or almost all originated from the
deposit together with sedimentary rocks or inner rocks from various earth eras.
Therefore, the study of prehistoric carcasses has enabled human to understand the
surrounding environment in each era and plant evolution as well, including animals
that are still living on the surface of the earth at present. Prehistoric Carcasses may be
classified generally into three groups which are plants, animals, remains of living
creatures. Most prehistoric carcasses site had been discovered and studied by
geologists, Geological Resources Department during the survey and making
geological map throughout the country and some sites has been informed by local
peoples. Mostly founded prehistoric carcasses were discovered in the cutting surface
of rock on the roadside, rock mine and mining. Since Thailand is located in Tropical
Monsoon area, hot and humid climate has caused wide destruction of open rock layer.
As for Thailand, she has been considered as one of the countries
with diversified prehistoric carcasses sites in almost all earth eras, starting from
Cambrian period to the current period. This ancient Bio diversification has reflected
in prehistoric carcasses, beginning with animals/single cell plant to gigantic animals.
Diversified Prehistoric Carcasses that have been discovered and scattered all over the
country are considered precious academic and educational resources.
However, there are many ancient carcasses sites that contained
academic and economic importance, especially tourism together with provision of
knowledge. The following ancient carcasses sites located at the following areas:
e Prehistoric carcasses site and Research center, Pu Vieng , Khon
Kaen province

e Dinosaurs carcasses site and Research center, Pu Kum Kaw,
Kalasin province

e Chaloem Phra Kiat Geological national museum, Klong Luang,
Pathum Thani province

e Petrified rocks site and Study center, Nakhon Ratchasima

province
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e Prehistoric elephant carcasses site, Nakhon Ratchasima
province

e Prehistoric shell site (30 million years old river snail),
Lumpang province

e Dinosaurs carcasses site, Chiang Muan, Phayao province

e Shell cemetery, Lampoe, Krabi province

Details of data in each Prehistoric Carcasses site revealed the following.

2.5.2 Benefits from the study of prehistoric carcasses

1. To understand that after the earth was originated estimated
4,600 million years ago. Since that day, single cell was born estimated 3,000 million
years ago with extremely complex evolution until becoming present human. There has
been no discovery of prehistoric carcasses in the earlier period. The oldest prehistoric
carcasses found were estimated 500 to 600 million years old. The study of
Paleontology has provided us with attributes and evolution of different animals. (18)

2. To understand and be evidence in the study of environmental
surrounding, rock layer deposit, climatic conditions during prehistoric time, ancient
geographical conditions while those animals were still living. In other words, it is the
narration of earth geological history as if being the giant notebook to tell the earth
background and living creatures on earth. (18)

3. To be data for studying relationship in comparison of rock
layers in different areas, i.e., prehistoric carcasses that had been discovered in the
same group and species indicated the prehistoric carcasses even though located in
different areas must be originated form sediment level in the basin in the same period,
so-called, “Same geological age”. This way, Geologist is able to find rock ages for
comparison. (18)

Prehistoric carcasses are being used as prime evidence for studying
and finding relationship of rock sediment layers in fine details, together with the study

and application of advance equipments, i.e., Geophysics tools quite significance for
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finding resources sites, for examples, petroleum, coal, fuel, other natural sources and

economic minerals. (18)
2.5.3 Policies drafting sample from biological prehistoric museum

Regulations for collecting samples in order to provide services of
museum as being classified by attribute of services users are comprised of conducting
research, resources management, arranging exhibition, providing educational services
to the general public and entertainment.

The objective for storing Bio Archeology Resources to be the
nation and world treasure as well as providing benefits to mankind, including
maintenance samples in plot study and documents and prehistoric carcasses for
convenient and quick application as well as supporting data for the research or the
study among interested parties by constantly updating policies with capability to
adjust regulations to match with the necessities for museum benefits.

Drafting regulation for maintenance, utilization of museum area
were done by dividing areas for general tour and research area for bio archeologist,
scientist, scholar, university and school students. Samples types were separated into 7
groups for conveniently use.

1. Fossils classified into vertebrates and non-vertebrates and plants

. Sample of thin rock plate which is extremely small fossils

. Rock sediment and structural feature and thin sheet

2
3
4. Current sample for comparison
5. Simulation model
6. Photos, slides, pictures and negatives
7. Field data, discovery site and map

Classifications of safety system are divided into providing safety
for prehistoric carcasses and facilities.

Safety maintenance for prehistoric carcasses involved with the
application of numeric system and database to store samples and relevant data. Fossils
maintenance to remain in the international level with the least possible risk in each

application by preserving the surrounding environment and setting temperature at the
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proper level with good packaging, clear and accurate packaging. There must be
officers with direct responsibility and full authority in operation without any illegal
influences to interfere with operation. Any changes should be approved by a group of
committee before actual execution.

Safety for facilities is being done with warning system for danger
and accident that may occur, for examples, nursing and fire fighter. These areas must
be well prepared and regularly rehearsing as if being in the actual event for righteous
and proper behavior because all Prehistoric Carcasses represented irreplaceable
samples.

As for distribution of research results, it is the presentation of pilot
study on knowledge to Bio Archeologist for useful utilization and further maintenance
(15).

2.5.4 Laws and Organization relevant to prehistoric carcasses

¢ National Economic and Social Planning Policies

1) National Economic and Social Planning Policies, the eighth
edition, 2002-2006

It had been putting the emphasis on increasing efficiency in
the management of natural resources and environment to benefit utilization,
preservation, restoration and economic development of the nation foundation by
adjusting mechanism and integrating process that emphasized on local’s participation
as well as aiming to change individual’s behavior by building awareness in
preservation of the nation surrounding environment. It was planned for increasing
efficiency in laws enforcement with people participation in administration and

preparing database locally in order to monitor and verify data effectively.
Furthermore, more emphasis were also placed on
preservation and restoration and community environmental maintenance , arts and
cultures, tour sites for promoting life quality and community economic by
maintaining environmental conditions of tour sites, architectures and archeology to
promote sustainable tourism and applying city map as mechanism for coordinating

with environmental management for better and sustainable living.
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2) National policies based on promotional planning and
preserving environmental quality (1997-2006)

Building master plan for nature preservation covered the
following topics.

(1) Reviewing policies and planning for nature preservation
among divisions in different levels, starting from national to local levels to find faults
and ways of improvement.

(2) Verifying registration of natural sites and studying
details of each type, including brief details of foundation data to classify priority of
natural sites worth preserving.

(3) Arranging priority of each natural site in each type with
comparison in advantages and disadvantages.

(4) Studying potential and tendency of natural preservation
in the feasible natural sites as being in rather high priority from earlier classification.

(5) Studying roles of public and private sectors and
management of organization to preserve nature.

(6) Studying rules and regulations relevant to natural
preservation with loophole that may lead to natural destruction by some improvement
and adaptation to match with natural preservation.

(7) Preparing policies and plan for natural preservation.

Guidelines for natural preservation according to the master
plan for natural preservation identified six types of natural sites as follows:

» Islands and Islets
Mountains
Swamps, marshes and lakes
Sandy beaches and Rock beaches

Prehistoric Carcasses

Y V. V V V

Earth form

e Islands and Islets : Generally, Islands is referred to part of
land surrounded by water. Islands may be small or large depended on the conditions.

As for Islets, mostly contain rock mound or group of rock mound located at the
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middle of the water which may be flooded during the season with extremely over
water supply. Islands and Islets destruction resulted form 2 reasons as follows:

1. Natural destruction, i.e., earthquake, volcanic eruption

2. Human destruction, i.e., mining and rock mine, community
expansion, development of basic human necessities (roads, electricity, and
waterworks), improper fisheries (using explosive or pulling net).

Guidelines for preserving islands and islets needed initial study
of the area to find out the degree of their contribution to ecosystem and life quality. In
case where their contributions are significant, the area should be declared as
“Reserved area” and prohibited any activities which may alter the natural state. As for
less significant area that may create economic benefits, the area should be designated
as “Preserved area” and the least significant area should be decided for “Developed

Area”, for instance, community location.

e Mountain : Mountain has its meaningful value toward macro
ecosystem as being important part in controlling climate. Natural destruction is being
caused by two reasons :

1. Natural destruction, i.e., earthquake and forest fire

2. Human destruction, i.e., digging gravel, mining, rock mine
and building dam

Settlement and making living involved with the guidelines for
preserving mountains that needed the study of value and relationship of relevant
environment to identify area with rare wildlife or outstanding features as reserved area

which prohibited any changes in nature.

e Swamps, marshes and lakes : These natural sites are defined
as large nature-made basin which may contain fresh or salt water. Destruction resulted
from few mains causes as follows:

1. Natural destruction, i.e., reduction of underground water

table from drought.
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2. Human destruction, i.e.,, human invasion (setting up
community), water weeds invasion (Hynacinth, Squirrel tails seaweeds, Giant
Miyarap) and releasing waste water into the river.

Guidelines for this type of natural preservation depended on
quantity and quality as well as ecological value of such site, i.e., survival of aquatic
animals, land animals, various species of birds. In order to sustain value, it is

necessary to control proper quantity and quality of water.

e Sandy beaches and Rock beaches: They are defined as area
along the shorelines next to the waterlines. They may be sandy ground or gravel area
joining between land and water ecosystem. Destruction is being caused by 2 reasons:

1. Natural destruction, i.e., changing direction of current or
some part of shorelines and erosion of steep shore.

2. Human destruction, i.e., digging sands, developing seashore,
industrial makings (drilling gas and petroleum), picking beautiful rocks for collection,
Dam construction and sea filling.

Guidelines for this type of natural preservation depended on
placing proper control on enterprises behind the beach so that it may create the least
effect to the beach and sea-water. Therefore, the area behind the beach 50 meters
away from the water should be designated as reserved area which allowed only

certain necessary activity and without imposing any environmental damages.

e Prehistoric carcasses: They are referred to the area where
animals and plants that had been dead for long time left their remains in the non-
decomposed form or changing into other shape. Most destruction happened
unintentionally or from lacking knowledge.

1. Natural destruction, i.e., natural erosion

2. Human destruction, i.e., picking as decorated items or
ornaments and mining

Since prehistoric carcasses has related very little to
environment, their values must depend on academic value. In preservation, there

should be the study of history and background of carcasses and boundaries or area
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that the carcasses had been scattered to set up reserved area that prohibited all

activities, in the exception of academic activities or opening museum.

e Earth form: It is referred to Geological site resulted from
changing in the surface until becoming various forms with outstanding and strange
shapes, i.e., Pae Muang Pe, Phrae Province or Kao Ta mong Lai, Prachaub Khirikan
Province. Such destruction is occurring constantly by nature or human.

1. Natural destruction, i.e., natural erosion, water eroded.

2. Tourist’s destruction from picking or breaking that form for
souvenir. Therefore, guidelines for preservation must involve the study of structure
and the origin of that natural site to identify proper guidelines.

3. Current Policies of Prime Minister Taksin Shinawat.

Governmental policies in the management of natural resources
ad environment were set up as follows:

(1) Supported measures for proper land utilization by
considering land capability and potential, i.e., agricultural boundary, commercial and
industrial areas and forest preservation area.

(2) Promoted preservation and restoration of resources in
land forests and mangrove forests by encouraging local administration and people to
participate in forest preservation and building community forest, including strict law
enforcement to protect and suppress illegal woods cutting and forest destruction.

(3) Urgently arranged preservation, control and monitor
water source not to create environmental problems by strictly monitor assigned tasks
of responsible division and operation to prevent environmental problems as well as
controlling water quality and increasing capability in waste water treatment before
releasing into water sources and main rivers throughout the country, including joint-
venture between government and private sector in the construction of Co-waste Water
Treatment System.

4) Urgently distributed power in environmental
management from the central region to local by encouraging locals and people to

participate in planning environmental operation at provincial level.
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(5) Identified measures so that laws could be strictly
complied to control benefits and natural resources restoration by declaring
environmental protection area and pollution control in the critical area.

(6) Embedded children and youth and general public to be
aware of the importance of natural resources and environmental preservation,
including encouraging public sector, community and private organization to
participate in the matter.

(7) Encouraged adding green area in the community or area

with dense population or extreme economic expansion.

2.6 Relevant researches

Presently, the development of information technology in various
applications has increased its role in the development of organization, institution and
numerous agencies. Computerized technology, Information technology as well as
database management system is invented to facilitate and ease searching, speeding
and updating data for application with management of various data for more efficient
operation. Examples of researches are as follows:

Relevant researches in developing Information technology management.

Carcass database establishment project designed by TEI was consisted of
ten data groups namely geography, geology, field work, laboratory, systematic,
collection, personnel and reporters, fossil reference and data comparing source,
Import-Export Fossil Act , and meta data. Data of this database was roughly grouped;
therefore, it could be used for searching fundamental data only. Adding more data
was needed in case users required in deep details. (3)

ThaiFossil was the database regarding carcass sources gathered by Bureau

of Geological Survey, Department of Mineral Resources in terms of excel file. It was

set from data field usually used by responsible person in Department of Mineral

Resources. Hence, all data was stored in terms of data record, not database. This
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resulted the mistake and redundant of some data. In addition, there was a limitation of
adding data field into database, the persons who would like to put some more data
then could not add data groups. The result caused the non-unique of database and
incorrect data. This database, however, had high benefit since data has been stored
before 1960.

“THE CHIN PARIS” system of Canada was created as a guideline of data
field with regard to anthropology and natural science. The system was often used by
Department of Vertebrate Paleontology, Royal Ontario Museum, 100 Queen’s Park,
Toronto, Ontario, Canada. The objectives of this system were: 1) to acquire database
of carcass, age, completion of bones, etc. in order to reach the standardization, and 2)
to be the system for searching the significant data through gaining the new
knowledge. All data were classified into systematic, catalogue, specimen, location,
identifier, collection, source, geographic remark, lithostratigraphy, map reference,
geological period and stage BIO. These data were obtained from the information
filled in the Data Entry Sheet which has been already specified the criteria, included

the detail explanation thoroughly leading filling in data simply and data accuracy.

Carcass database at Phu Nam Chan was excel file database which was
consisted of the specific data field of discovered carcass at Phu Nam Chan area. Data
field of this database was focused on the area base and fish carcass which could be

found in such area.

Carcass database in the south was carried out under the South
landscape,map : economic base and cultural capital project entitled fossil or carcass by

Dr.Assanee Meesuk and Mr.Viroj Saengsrichan of Bureau of Geological Survey,
Department of Mineral Resources. The main data was derived from ThaiFossil

Database, particularly the carcass found in the south. Data was categorized via excel
file both in Thai and English. Though database comprised of few data fields, it
performed very clear details.
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Museum of Science [online : http://www.mos.org/] was the learning
website related to science, including Life sciences & Natural world, Tech &
Engineering, Earth & Space sciences, Current sciences & Technology, and online
exhibition. This website arranged carcass data and also provided the knowledge about

the carcass.

The Smithsonian Institution studied [online : http://go.si.edu /Smithsonian
/home.html] and researched in science and natural science. Museum was established
and website was created so as to give information about history and the world

evolution.

Varanya Tunburinthip (14) had developed information technology for
preserving rare plants species through Microsoft Excel, version 2.0 which emphasized
on storing data related to rare plants natural habitat and proliferation that were facing
extinction in Thailand in order to systematically store useful preserving data for the
development of new and entire plants species in the future. The system could facilitate
searching and improving data which based on analysis theory and system design as
well as other instruments, i.e., flowchart of data dictionary, designing database and
instruments and E-R model to collect data. Then, the system could search, modify
improve information through the menu, mainly design for convenient use and data

display through monitor and printer.

Jongdee Navamavat (5) had done the adaptive research in order to
analyze, design and develop information technology to manage patient’s dormitory
I.C.C., Hataivittayam Banch, Sirirat Hospital through the adapted program Microsoft
Access version 7.0 and knowledge base on analysis, design as system development
by emphasizing on outcomes for planning the management of services system of
patient’s dormitory 1.C.C., Hataivittaya Branch, Sirirat Hospital or perfecting health

services system to match with resources and limitation of division.

Chavanun Taranunchai (7) had done the research on information

technology related to foreign trade between countries on nearly extinct wildlife,
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aiming mainly to aid operation of international convention, Royal Forestry
Department, especially on the control and verification before issuing permit,
preparing the annual report and publicity on Citress Convention by designing and
analyzing the system with the application of Microsoft Access in the Data Base
System. This system could help controlling and verifying the permit issuance as well
as preparing the annual report of International Convention, Royal Forestry

Department.

Songsukda Chayanukraw (8) had developed information technology
with diversified Bio Technology for management of Kao Yai National Park through
to application of information technology in storing, analyzing, summarizing and
searching for data and presenting data on National park in the management of
diversified Bio Technology and Tourism for efficient system and suitable for
operation through Program Visual Basic 6.0 as the main instrument in the

development.

Vareevassaya Sinthudeacha (15) had studied the current situation and
existing problems in the administration and management of prehistoric carcasses in
order to accurately preserve according to academic requirement through the study

mainly from the documents and interview partially.

Panadda Yamked (11) had developed information technology to support
operational planning of Raising and Breeding Wildlife, Forestry Department for more
efficiency through the design, analysis and development of system with the
application of data flowchart and Database Management System in Association. The
ready-made program Microsoft Access 97 was used for preparing database System as
well as having the expert, Division Supervisor and officers of Raising and Breeding

Wildlife Division to assess the developed system.

Ekkasit Paowattana (22) had developed information technology to
support the management of Forestry Training Center of Asia Pacific which could

store, record, correct and recall data in Community Forestry Management consisted of
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community data in social, economic and forestry resources by preparing database
system with the application of Microsoft Access 97 and Visual Basic 5.0. It was
designed to communicate with user as well as capable of adding, adjusting and
recalling data, including making report for presentation. The developed system had
been implemented with 2 targeted groups which consisted of system analysis and
system user. Findings indicated that the developed system that was easily applicable
had increased work efficiency and benefit the operation in Community Forest

Management.

Pongthep Mienkao (9) had developed information technology for
monitoring and managing water quality at Petchburi river to assist decision-making,
planning and setting up policies related to quality of water at Petchburi river through
SDLC: System Development Life Cycle as important instrument which consisted of
1.1dentify initial problem 2. Consider system demand 3. System analysis was done
through context diagram, Data Flow Diagram, Process Specification, and Data
Dictionary 4. System design through User interface design, Input design, Output
design and database design through Entity-Relationship diagram and Normalization
5.System development as being designed. Visual Basic 6.0 had been used in the
developing process. As for Program construction, it was done with Microsoft Access
97 for storing database, together with Seagate Crystal Report 7.0 for building reports
and Component as well as Mapobject Lt. in order to display data results on
geographical map. 6. Testing system 7. System modification 8. System installation
which resulted in designed database system, information technology or program,

together with installation manual and program application.

Prachaya Preecharuk (12) had developed information technology to
manage research data in soil living organism in Thailand and assess user’s satisfaction
toward the developed system in convenient application, accuracy of available data and
design matching with data presentation. Information Technology was being developed
through the application of Microsoft SQL Server 2000 in building database of the
system and ASP, VBScript, HTML were used in the making of Web Application.
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Kamol Sinsuantaeng (1) had developed information technology to
support Electronic Journal Management of Faculty of Environment and Resource
Studies, Mahidol University, in order to classify structure attributes and designs of
journal electronic in resource and environment as well as preparing for journal
electronic of Faculty of Environment and Resource Studies, Mahidol University
through the application of principles and structure design and cycle of system
development, together with the developed system assessment by concerned officers
and students of Faculty of Environment and Resource Studies, Mahidol University.

Finding indicated that system that was prepared as services provider
and database through web site could be applied with existing hardware and software
of Faculty of Environment and Resource Studies which satisfied system users even

though the system needed to speed up interaction with user for more convenience.
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CHAPTER I
MATERIALS AND METHOD

3.1 Materials

The hardware and software utilized in this study are as follows;

Hardware :
1. Computer Notebook
- CPU : Intel(R) Pentium(R) M processor 1.73 GHz
- Memory : RAM 512 MB
- Hard disk : 60 GB
- Mouse
- Scanner
2. Printer
3. Camera
Software :
1. Microsoft Window XP
2. Database : Microsoft Access 2003
3. Program : Microsoft FrontPage 2003, Macromedia Dreamweaver
Version 8, ASP Maker 5
4. ASP and HTML Language
Questionnaires :
The questionnaires for user requirement (Appendix A)

The questionnaires for user attitude test (Appendix B)
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The process of Information System for Fossils Management in Thailand which

consisted of two main parts in fossils database and information system via internet

network based on System Development Life Cycle (SDLC) are shown in Figure 3-1.
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- User Interface Design

Revision

System Development
- Fossil Database Development
- Information System lor Fossil
Matagement in Thailand via
Internet network

:

Testing

Y

Attitude Test

\

/-

/

Part1
Database Development

Part 2

> Application Program

Development

Figure 3-1 Flow diagram of study process
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3.2.1 Part 1 Database Development

Database development for fossil management in Thailand was

employed SDLC principle which comprised of four processes as follows:

1) Problem recognition

The problem was recognized through the investigation on the
starters of fossil data and information existed in Thailand.

The fossil data in terms of documents and relevant researches has
been reviewed. In addition, concerned organizations especially Department of
Mineral Resources, has been interviewed using questionnaire and in depth
interviewing approaches. Thus, the main user for this study was identified as the

Department of Mineral Resources, office’ of Mineral in specific.

2) Analysis Approach

This stage was focused on two main parts as follow;

2.1) User requirement

The study must be conducted to understand the current
problem in data collection and management of fossils, including the user requirement
from involving parties and general user, who interesting in fossils and the feasibility of
system development of the Department of Mineral Resources to understand working
procedure including analyzes on the existing data storage. Then define the need of new
developed system or user requirement which conducting from documents and the

relevant personnel interviewed by questionnaires.
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2.2) Developing the Logical model

Data derived from the study of former system and the
feasibility for developing system from Fact-Gathering technique, such as interviewing
system user and secondary data from the revision of available documents. It has
helped to identify the critical point of system for improving and analyzing data that
should be included in the new system by developing analysis data into logical model
to be made into Data Flow Diagram (DFD) to demonstrate the flow of data in the old

system, process in collecting and accessing updated fossils data as follows:

1. Identify scope of New system

The study of secondary data and the user requirement
suggested the non-systematic storage of data in fossils management. There should be
data storage in easily manageable model that inform the division or interested person
the source of fossils data as well as identifying the need for new system from the study

of user requirement from questionnaire and interview.

2. Logical model (Data flow diagram) development for

new system

Identifying contents of data collection in the new system
to reveal Logical model, Context Diagram and Data Flow Diagram as well as showing

the system structure, system flowchart and storage, including sub-systems.

3) System design

This step was involved in the system design resulting from the

logical model development associated with physical model of the new model. System

design is divided into two parts as follows:
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3.1) Relational database design

Data model in Entity-Relationship Diagram (E-R Diagram)
was constructed for normalization between data in order to reduce the duplication of
data and make data management more effective. It had been included the construction
of data dictionary to reveal details of data in the system, such as name, description,
keywords, type and size. Fossils data development in Thailand was done with

Microsoft Access 2003 to store data at the database and support database management.

3.2) User interface design

User interface design or output display is crucial part since it
helped in the communication process between user and information system through
the design of the Graphics User Interface (GUI) for interacting with the system user of
developed of information system and use Microsoft FrontPage 2003, Macromedia

Dreamweaver Version 8, ASP Maker 5.3 to write the program.

3.3) Data security design

Developed information system had separated significant level
for user to access data with safety in database. System users were divided into a group

of administrator and a group of user.

3.2.2 Part 2 Application Program Development

After deriving with proper model of database fossils, adapted program
was constructed to support the developed database for searching data and updated
fossils data, including disseminating fossils news in Thailand to the general public

through internet network. The step is divided as follows:
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4) System development

System development was done with written program to develop the
Information System for Fossils Management in Thailand in Active Server Page (ASP)
and Hypertext Markup Language (HTML). System had been tested for actual
implementation and accuracy before submitting to concerned parties for system
evaluation.

The development of new information system program is consisted

of two parts as follows:

4.1) Information System for Fossils Management in Thailand

Development through Internet network

The development of information system was done with the
application of Microsoft FrontPage 2003 and ASP and HTML through Internet
Network. After the program had been written, the system may be accessed by applying
Microsoft Access 2003 for searching database and displaying results so that the system

user can easily and quickly access and search for fossils data in Thailand.

5) System testing

In this process, developed Information System for Fossils
Management in Thailand from the fourth step that had been installed on internet
network would be tested before the actual application to reassure the user in the
accuracy of system development. Sample data had been specified in the database for
testing the program effectiveness, data connection whether or not the set objectives
were accomplished and agreed with user requirement. Since problems may occur after
the program installment, there should be some modification for accurate and updated
data.
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6) System Attitude test

After testing information system with general user, the system was
installed through internet network for actual application. The system was also
evaluated by the developed attitude questionnaire through the application of Likert
Scale as ordinal scale before changing outcomes into the mean. Results evaluation was
directed at gathering opinions, recommendations from the user of information user in
application convenience and satisfaction of system user by asking them to evaluate the
difficulty in accessing and using the system as well as receiving certain benefit from
the system.

Questionnaire is consisted of three parts as follows: (Appendix B)

Part 1 : General information of questionnaire respondent.

Part 2 : Opinion on Information Technology divided into the
following three levels:

Level 1 Low
Level 2 Moderate
Level 3 High

Part 3: Opinion and additional recommendations as open-ended
questions for expressing independent idea, satisfaction and recommendations and
sample questionnaire to evaluate developed information system for users.

Data was taken for calculation afterwards to find the median of

average score level in each number based on the following equation:

N
Given X = Average Value
fi = number of evaluators with evaluation topic in level i
Xi = point in level i

N = total number of evaluators
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The score interval has been arranged into three groups and

displayed in the following equation.

Maximum Value — Minimum Value

score interval

number of level
= 3-1 = 0.66

3

Table 3-1 Range of satisfactory level in effectiveness evaluation of users

Level of Satisfactory Weight Range of score
Most 3 2.34<X <3.00
Medium 2 1.67 <X <2.34

Less 3 1.00 < X <1.67
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CHAPTER IV
RESULTS

The study on development of Information System for Fossils Management
in Thailand was conducted through the internet network and divided into two parts as
follows : 1) Developing of database and 2) Developing of program to collect the need
of users concerned on fossil data, Bureau of Geological Survey, Department of
Mineral Resources and interested people. The study has included with the analysis
through the principles of SDLC. The objective of the study is to respond to user
demands and general public needs for studying and learning fossil data as well as
relevant knowledge. The process for developing both parts consisted of Problem
recognition, Analysis approach, System design, System development, System testing

and System evaluation.

Part 1 Developing of Database

4.1 Problem recognition

The sources of fossil data used in this study, not only from academic
documents, researches, but also from organizations concerned regarding fossil in
Thailand. The sources of fossil data found in Thailand are not widely opened for
individual searching for study. The data collection was confined only in particular
work unit. Emphasizing on the publicity of fossil and sources of data in Thailand is
considered as part of Thailand historical data that could well indicate on the evolution
and life style in the ancient.

Therefore, the establishing or developing Information System for
Fossils Management in Thailand would enable the users or general public to access

fossil data and news in Thailand. The process is to easily to visit numerous fossil
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sites, quickly, conveniently and effectively searching for knowledge. This is
considered as a worthwhile system.

Data collection

The data collection was categorized into data of research center
and museum. Such the data would composed of all aspect on fossil data founded in
Thailand, fossil sites, maps and geologic period, rock and type, taxon, research works.
The academic data which related to system preparation was collected from institutions

and organizations concerned.

Problem identification

After examining of data together with the user needs in order to
identify problems occurred from previous fossil data management, the result would
indicate as follows:

1) Data had been stored at the Department of Mineral
Resources only in the media forms of brochures, posters and regulations in Excel file.

2) Such the data mentioned above is complicated and
diversified, but kept increasing from constant discovery in the survey area. Unless the
system is reorganized, it is impossible to store data in the long-term.

3) There should be the feasible study in development of
database and information system to support previous fossil data as well as the newly
discovered.

4) Since the fossil data could identify the past events, the
general public should be fully informed of those data.

5) The number of visitors at the fossil research center and
museum has been steady increased annually, even though the area is not large enough
for tourists. Therefore, searching data through the internet is another alternative way

for visiting the fossil site in all regions of Thailand.
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6) There should be the new and interested method to present
fossil data in Thailand, so, the fossil knowledge seeker could search for information

easily.

4.2 Analysis approach

4.2.1 User requirement

The results of the study on documents, research works, existing
database together with the interview of people concerned on their demands of the
general public could be analyzed for the problems on fossil management in Thailand
as follows:

1) There is still the demand of fossil database to operate the
store fossil data that interacts with existing data and newly discovered data.

2) There should have the Information System for Fossils
Management in Thailand that could be divided into 2 levels in the public and
academic or institutions. Each level of qualified users is allowed to work with
different level of systems.

3) There is the developing system to store diversified of data
related to fossil management.

4) The developing system is able to be fast adding, modifying,
accessing or searching for information and including display numerous sources of
knowledge on fossil in Thailand.

5) The developing system is able to assist people who need to

gain knowledgement and learning to visit fossil sites in Thailand.

4.2.2 Developing of the logical model

The scope of system which was considered from the problems,

documents, research works and the need of system user, could be specified and linked
with other system components. The system Context diagram or Data flow diagram
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level 0 was constructed in order to display the whole system, major process and how
the system could be related as show in the Figure 4-1.

UsET seirch

Fossils Dhata

Fasails nilril—-..._‘_‘_\_\\H

Administratos

Ouestiond& Answer about Fossils Information System for Fossil Management

in Thailand

Journal/Article

Research Center and Muscum Data

FossilSites Dati

FossilMume
Index of Conter Map -""'“'---..__________

Bureau of Geological Survey

Department of Mineral and Resources

Figure 4-1 Context diagram of
Information System for Fossils Management in Thailand

The overall context diagram in the developing information
system in fossils management was responsible with the user demands on searching of
fossil sites and data. The system would include with the questions and answers in
fossil derived from the organizations concerned, using the system administrators to
input the data.

The overall picture of main system, show in Figure 4-2 and 4-3,
has been explained in Data Flow Diagram (DFD) and divided into three processes as
follows:

1) Recording and correcting data

2) Searching for data

3) Results exhibition
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Figure 4-2 Data Flow Diagram (DFD) Level 1

The DFD Level 1 revealed the component of minor processes in the
system which is comprised of recording, modifying and searching for data. As for
results, it was occurred after immediate data search while the system administrators
would record and modify related fossil data in the designed database to support the
input data. The system would be able to display fossil data which the users could
search as long as they needed and continued following to the instruction.
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Figure 4-3 Data Flow Diagram (DFD) Level 2

The DFD Level 2 was suggested to the minor process of DFD Level 1 by
recording and modifying data. The minor process was separated into 2 processes in
recording data and modifying data which allowed the user to record fossil data in the
system as well as questions and answers register. Furthermore, system administrators
would record fossil related data in the system database. As for data modification,
system administrators would be able to write data from database and after

modification, data would be recorded back to the database.

4.3 System design

After analysis on the demand for system, including making the new
system and DFD, the results were applied to construct the Entity-Relation Diagram:

E-R Diagram as show in the Figure 4-4.

The database structure was designed with the data in Information
System for Fossils Management in Thailand by considering the concept of data
designed together with the study on documents, publications, publicities, source of

knowledge on fossil and fossil sites. The structure was designed by applying with



Fac. of Grad. Studies, Mahidol Univ. M.Sc.( Inf. Man. on Env. and Res.) / 47

relational database as E-R Diagram as show in the Figure 4-4 including the detail of
various database tables associated, as follows:

1) Thailand Research Centers and Museums are the places to keep
important data, namely; the Center Table.

2) Fossil Sites Data storage found in Thailand, namely; the Location
Table.

3) Fossil Data storage found in Thailand, not only from organizations
concerned but also form people who discovered fossil in their own area, namely;
Fossil Name Table.

4) Fossil Data storage that identified data level in Taxon, Family,
Genus, and Species Table.

5) Mapping Data storage of Research Centers and Museums, Fossil
Sites and Fossil Name, namely; Map Table.

6) Provincial, District and Tambon Administrative Data storage,
namely; Provincial, District and Tambon Administrative Table.

7) Geologic Period Data storage to specify which Geo Period Fossil
Data founded in Thailand, namely; Geo Period Table.

8) Fossil Data storage, appeared in the journal and article, namely; the
Journal and Article Table.

9) Rock of discovery Fossil storage that associated with Fossilage,
namely; Rock Name Table

10) Rock Data storage which is included Rock Type data associated
with the table for Rock Name, namely; RockType Table.
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Figure 4-4 Entity-Relationship diagram of fossil database

The E-R diagram on fossil in the Figure 4-4 indicated detail of
association in each data group as follows diagram:

FTypelD ( ENamet )

FossilMame

Epochily

— | T
) () ()

Figure 4-5 Association between fossil name and fossil type

FossilType
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The association between fossil name and fossil type was
identified as only 1 type, but in one type of fossil was divided into sub fossil types.

FariNameE m
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o>—{G=

GemMNameE

FaimMaibeT

Figure 4-6 Association between fossil name and taxon

The result found from Figure 4-6 indicated that one type of
fossil name was listed only in the taxon, but one taxon could have numerous fossil
names. In the association between taxons, one taxon was consisted of more than one
type of family, genus and species. In contrast, one type of species, genus and family
was presented only in one taxon.
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Figure 4-7 Association between fossil name and center
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The association between fossil name and center would suggest
that one type of fossil name would be located within one center only. However,
numerous fossil names were being stored in one center which located in many
locations, but in one location, there would be only one center and one location could

be found in many provinces. In one province, there were many locations of fossil.
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Figure 4-8 Association between fossil name, rock type and geo-period

One type of fossil name could be existed in many rock names,
but shown in one rock type only. In contrast, one rock type could have numerous rock

names and fossil names which should indicate of the geo-period of fossil.
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Part 2 Application Program Development

4.4 System development

4.4.1 Fossil database development

The database structure of the information system was

developed in Thailand under the Microsoft Access 2003 program as show in the

Figure 4-9.
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The database structure was developed into data association and

data table was designed under the Microsoft Access 2003, as show in the table below.

Table 4-1 Detail of fossil database structure

Field Name English | Field Name Thai Key | DataType | Range

1. FossilName

FnamelD R VAT I By Primary Key | AutoNumber | Long Integer
SpID saviianug Number Long Integer
EpochlD g Number Long Integer
CenterlD saguiiseuaz iesam Number Long Integer
RnamelD SyE R Number Long Integer
FtypelD swalszinananduss i Number Long Integer
ProvID s¥asansa Number Long Integer
DistID ¥ as 1A Number Long Integer
FnameE FoloaFanmisangy Text 100
FCommonName Foawnyrloada Text 100

UTM Easting WAngiMans UTM Easting Real 6

UTM Northing Wnagiimans UTM Northing Real 6

Elevation mmqamﬂizﬁmfmzm (MSL) Real 20
FindOutDate Suityadunu Date/Time | Date/Time
MapSheetNo HINBIAVIE AT Text 25
MapNameT Fouruiinn I Text 100
MapNameE Founuiinmsangy Text 100

Scale 1Mas1au Text 25

Link 546 Text 150

Picture s1lsznou OLE Object | OLE Object
2. Fossil Type

FTypelD S als L ANTINENS LTI Primary Key Number Long Integer
FTypeNameT Uszianannandiussinimlng Text 100
FTypeNameE Uszinnandnd1ussinmsangy Text 100

3. Phylum

PhylD jﬁﬁﬂduéqﬁ@% Primary Key Number Long Integer
PhyNameT Fongquaaiziamu lne Text 100
PhyNameE FongduaaiTiansangy Text 100
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Table 4-1 Detail of Fossil database structure (continued)

Field name Eng | Field name Thai | Key | DataType | Range
4. Family
FamID s¥aed Primary Key Number Long Integer
PhylD ﬁﬁﬂéuéqﬁaﬁ Number Long Integer
FamNameT SoradnmIne Text 100
FamNameE Foradndangy Text 100
5. Genus
GenID S¥arena Primary Key Number Long Integer
FamID Y9 Number Long Integer
GenNameT Foananiwlne Text 100
GenNameE Foanansangy Text 100
6. Species
SpID siaviianug Primary Key Number Long Integer
GenlD sHiarena Number Long Integer
SpNameT Forianugniw ln Text 150
SpNameE Forilauinnsangy Text 150
7. RockName
RNamelD sYadetiu Primary Key Number Long Integer
RTypelD Y awIaNY Number Long Integer
RNameT Zoriuniuting Text 100
RNameE Forumpsangy Text 100
8. RockType
RTypelD s¥astiany Primary Key Number Long Integer
RTypeNameT Forflaiuniw lny Text 100
RTypeNameE Forilafiunsangs Text 100
9. Epoch
EpochID s¥iaaife Primary Key Number Long Integer
PeriodID s¥iergn Number Long Integer
EpoT goaionunIng Text 100
EpoE Foariunpsangy Text 100
GeoPeriodName Sornamesssinma Text 150
Duration FIUIAIMNFIANA Text 100
10. Period
PeriodID Wagn Primary Key | Number Long Integer
EralD sWaNgA Number Long Integer
PNameT Fouanunlng Text 100
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Field name Eng Field name Thai Key Data Type Range
PNameE Foynn1u16angy Text 100
GeoPeriodName doramesstinia Text 150
Duration FIUIAIMNFIANA Real 100
11. Era
EralD sHauIYn Primary Key | Number Long Integer
EonID THanTUYn Number Long Integer
EraNameT Fousuganlne Text 100
EraNameE ;f;amwﬂmmgmqy Text 100
GeoPeriodName Sonaiiessdainia Text 150
Duration FRIAIMNTIAUMA Real 100
12. Eon
EonID sWauINgA Primary Key | Number Long Integer
EonNameT ;‘;@muqﬂmmqm Text 100
EonNameE ﬁf}gmnqﬂmm&ﬂqy Text 100
GeoPeriodName Soramesstinia Text 150
Duration FIUIAIMWBIAUMNA Real 100
13. Center
CenterID s aguIsonaz s sa Primary Key Number Long Integer
CenterNameT Foqudisonazinsnmsiniu lng Text 150
CenterNameE FoquiivouazNnsium Text 150

NYIDINY Y
CenterAdd fivarudisouaz s et Text 150
CenterProv %ﬁﬂ‘?ﬂﬁé’?@g{uﬁﬁauazﬁﬁﬁﬁmcﬁ Text 150
Link 96 Text 150
14. Province
ProviD s¥asansa Primary Key Number Long Integer
ProvNameT Sodansaniuing Text 100
ProvNameE FoFmSamudangy Text 100
15. District
DistID s¥asune Primary Key Integer 7
ProvID svasavda Integer 7
Sub distID s¥ad1ua Integer 7
DistNameT Sosunomuilng Char 100
DistNameE Fosunonsangy Char 100
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Field name Eng | Field name Thai | Key |  Type | Range
16. Sub district
Sub distID s¥ad e Primary Key Number Long Integer
DistID N R Number Long Integer
Sub distNameT ZodwaniyIng Text 100
Sub distNameE Fofuanudangy Text 100
17. Journal
JournallD ¥ aNTAT/UNANY Primary Key Number Long Integer
Type Uszinnsas/unany Text 50
Journal Name SN aIsAMAIL Text 50
Title 4o, 00 Text 50
Authors RIS Text 50
Date R AR5 A5/ AN A Date/Time | Date/Time
Volume e Text 50

4.4.2 Application program development

In this study, the Microsoft FrontPage 2003, Macromedia

Dreamweaver version 8. and ASP Maker 5 were applied together with the program

development in order to connect with the user to allow searching for data and linking

database with Microsoft Access 2003. Sample screen for user is shown in the Figure

4-10.
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Figure 4-10 System main page of the system

The main page of the system is comprised of main menu and window
to show data results. In the main menu, there are sub menus accessed to background
of the studied, general knowledge on fossils, sites and research centers in Thailand,

including of data searching page, and additional data for administrators.
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Figure 4-11 Sub-menu : About research’s relational

Sub-menu : This research’s relational is included of the origin
and significant value, objective, conceptual framework and educational scope of the
study. (Figure 4-11)
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Figure 4-12 Sub-Menu : General knowledgement on fossil
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Sub-menu : General knowledgement on fossil is providing
knowledge on fossils, such as the meaning, processing, types, benefits and significant

value, including laws and relevant Acts on fossils.
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Figure 4-13 Sub-menu : Fossil sites and Research Center

Sub-menu : Fossil sites and Research Center page has shown

about sites and research center that are collected and shown of eight fossil locations.
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Figure 4-14  Sub-menu: Searching for information

To searching the relevant data on the fossils, the user can access the

system by searching with different topics, such as fossil site, fossil center, fossil type,

fossil name, location, journal and article. (Figure 4-14 (1)-(6))

MAaNITTARNALUTIN U5

wiwan  Wiaonvmsdnw  anwimaliisafusndndiussd  undazdudidalulsnindlng Suduteua  damaszuy

(1) The editing menu

Login Page

UserName |admin

© Auto login until Hagout explicitly
© Bave my user name
@ Ahways askfar my user name and passward

naudniman

(2) Login page




Fac. of Grad. Studies, Mahidol Univ.

M.Sc.( Inf. Man. on Env. and Res.) / 63

(3-1)
List of editable data

(3-2)

Display for edit : Add, Show, Edit, Delete

Figure 4-15 Sub-menu : Edit for administrator
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The results from system testing are divided into 2 levels as follows:
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1. Testing of database system: the system is being tested for its
efficiency after each program section has been checked with sample data for accuracy
of programming. The results from each section also need to be verified for accuracy
and proved for satisfying condition as well.

2. Testing on the application of outcomes is conducted on the process
of the sub-system, including data linkage in sub-system. Again, the system creator
would check on the system operation to correct all existing errors until the system is

completed and more efficiency.

4.6 System Evaluation

The Evaluating Information System for Fossils Management in
Thailand was conducted by using a group of system user as the experimental subjects
and system tester with satisfaction sheets as evaluation tool. The evaluation sheets on
the opinion towards different issues were divided into three levels, high, moderate and
low. The detail of evaluation sheet is shown in the appendix.

The information system was also evaluated by officer in Bureau of
Geological Survey together with 30 of general users interested in fossil.

The result from the interview sheets found that most of the users were
satisfied with the completeness of data; easily to access, conveniently searching for
information, easily results compilation. The opinion towards overall system used was
fair level of satisfaction.

From the above evaluation, it can be concluded that the system users
are satisfied at moderate level to the developed Information System for Fossils

Management.
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CHAPTER V
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The Information System for Fossils Management in Thailand was developed
to assist the process on recording, gathering and searching for data associated with the
discovery fossil in Thailand. Currently, fossil data has not been collected in the same
database which the searching process would be obstructed in the target area.
Therefore, in this study, information technology for fossils management and program
development is being applied through internet to assist on data management, so, the

user can access the system quickly and conveniently.

The Information System for Fossils Management in Thailand was developed
with the application of computerized program, Microsoft Access 2003, to design data
table for database as well as create the association of data. The program development
was conducted through internet network. The researcher had applied the computerized
programs, Microsoft FrontPage 2003, Macromedia Dreamweaver 8 and ASP Maker 5
together with HTML and ASP by designing of the monitor for recording, modifying
and searching for data in order to access the system easily and conveniently as well as

providing the knowledgement of fossil and fossil sites in Thailand.

The research results suggested that the Information System for Fossils
Management in Thailand could be applied for data storage on research center and
museum of fossils sites in different regions in Thailand. The fossils management in
Thailand through this system would also maintain the data on fossils, sites, journals,

articles and knowledge that might be easily and quickly to access.
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The result on system evaluation by the users, it could be concluded that the
system users were satisfied with the system accessibility at moderately level.

The Information System for Fossils Management was developed as the
pilot study to record, collect and search for relevant data of Thai fossils. However, the
design on the screen was not drawn too much attention to the system users. Therefore,
there should be some improvements on the screen design and color to make it more
interesting. For system users, they were interested on fossils content and data
accessibility which shown the detail of data and sources of fossils. The users were
able to search for primary data on fossil and further applying for tourism.

5.2 Research problems

5.2.1 The organizations concerned in fossils data have never been
revealed enough of information to respond to the user’s demand, perhaps due to some
information is confidential, unable to disseminate to the public that may cause of
damage to fossil site and fossil itself.

5.2.2 The software problems caused from developing of the information
technology through Microsoft Access 2003 involved with the database design. There
was limited in amount of data entering for database which may further be developed
on such database to support more data.

5.2.3 For designing of the Information Technology, the data entering to
the system must be verified for accuracy because the fossils has specific content that
needed experts or responsible organizations to examine, so that the system users or
interested parties can access to the accurate data.

5.2.4 The designing of database structure is rather difficulties and
complicates because of differences in fossils sub categories.

5.3 Recommendations

5.3.1 The developing information system should be used as the prototype

or guideline to support information system for better fossils management in Thailand.
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5.3.2 The organizations taking charge of developing and improving
Information Technology to effective fossils management in Thailand should be
established to continue improve the data, due to fossil has still being discovered
continuously. The updating of data can drive the Information Technology to move
further.

5.3.3 The study found that there are no actual experts in constructing
Information Technology and applying tools. For example, the database system
management and adapted programs would create problems in both data management

and developing of Information Technology system. If these problems are being
corrected, Information Technology can be best improved.

5.3.4 The further design for database of fossils should need more study
in data complexity to make the structure more transparent to academic accuracy.
Presently, there should be the expert in fossils taking charge of the existing database
system.

5.3.5 Fossils database in Thailand has not been completely managed and
standardized.

5.3.6 Standard database should be designed in order to store and develop
data up to date.

5.3.7 Website development should be connected with other data sources
and relevant database.

5.3.8 Data within a database center should be handled completely
according to the categorization system.

5.3.9 Photos and parts of fossils ought to be collected so as to study in
terms of relational database.

5.3.10 Geographic information (Latitude and Longitude) of fossils
discovery position should be studied for further research that the researcher can assess

value of the site.
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APPENDIX A

Questionnaires for User Requirement
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APPENDIX B

Questionnaires for user attitude test
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APPENDIX C
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