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TREND OF OPEN SOURCE OPERATING SYSTEMS IN IT-RELATEI)
ORGAi\LzA*TIONS IN THAILAI\D. TIfiSIS ADVISORS: RAWIN RAVTWONGSE,
Ph.D., VARACHAI THONGTHAI, Ph.Dn 145 p. ISBN 97+0+2A0-l

The objectives of this study are 1) to investigate open source software usage in
Thailand; 2) to investigate pattems and trends of open source software usage in IT
organizations; 3) to determine factors affecting the usage of open source software.
The sample is comprised of students who were majoring in computer science,
computer engineering, and information technology in both public and private
universities in Thailand. Multi-stage sampling is employed. Analysis approaches are
percentage, mea^Il, and chi-square. Furthermore, some case sfudies in public and
private organizations are studied.

Open source software usage is related to operating systems. Linux is the most
popular among open source operating system, but Windows has the largest market
share, especially Windows 95l98lME. Most of the other open source software is run
on Linux. This study found that open source operating systems are used by
respondents who spend the most time doing all activities, except research analysis.
The lntemet is the activity which most respondents spent the most time on. More than
50% of respondents who spent the most time on activities, hardware and computer
networking, used open source operating systems.

There is no difference in usage of open source operating systems between public
and private universities and sex. The majority of respondents, aged 20-24 years old,
tend to increase volume of open source operating system usage by decreasing
computer experience down to 4-5 years.

The three necessary requirements aflecting the use of open source operating
systems are the operating systems should be appropriate to do the work, should be
easy to use, and should have Thai language ability. The first three obstacles that
should be taken care of are the lack of experts for consulting, ability to display Thai
font on Linux, and ability to use Thai language on Offrce Suit program. In business,
function and features are the first concern. The second is reliability. Familiarity with
current operating systems is also a concern.

Although Linux usage in Thailand in 2001 dropped more than 507o, there is a
policy for Linux to become the Thai national operating system, with cooperation from
many sources, especially NECTEC. Both of the open source operating system targets,
Linux SIS (server) and Linux TLE (desktop), are encouraged. The open source
software usage trend would increased.
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CHAPTER I

INTRODUCTION

1.1 Background

The software industry is currently influencing almost all organizations. This is

because computers are the infrastructure of organizations and every computer needs

software which processes with many pu{poses. Several software products are

disseminated and supported by vendors. One kind of soffware, Open Source Software,

can not be clearly identified developers but their products are popular and volume of

users is increasing.

This study classifies software into 2 types based on rights that are given to

software users. These are Proprietary Software and Open Source Software (OSS).

Proprietary software usually has a copynght but OSS can be utilized independently.

Copynght makes sure intelligent properties such as software, keep a monopoly due to

the legal rights of software owner. OSS concept is opposite to proprietary software. It

protects the rights legally for everyone. The rights which users can do or can not do

depends on each software (1). However, both proprietary software and OSS have

licenses.

OSS concept comes from free software (definitions and software categories are

shown in appendix A). It is not zero priced but there are certain rights that software

must grant computer users to be certified as open source. The main rights of OSS are

the right to make copies of programs and distribute those copies, access to the

software's source code, and make improvements to the program. The software is still

C

a

I
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maintained even if the company that produced it went out of business. The users

could use their software on many computers such as desktop computers, workstations

or laptops instead of just one computer, or they could probably still be using the

software they.paid for years ago. OSS is often free to use and it allows for selling, so

the price will be low and development to reach new markets will be rapid.

Proprietary software is software that is not free or semi-free. Its use,

redistribution or modification is prohibited, or requires users to ask for permission, or

is restricted so much that users effectively can not do it freely (2). This restriction is

written on copyright. Copynght, the rights of the owner, usually utilizes in commerce.

The owners would like to keep their source code as a secret so nobody can access it

Then the users can only use software. Although the copyright keeps the right for the

owner of intellectual property, it also keeps a monopoly right which is an obstacle for

software development and freedom of competition. The giant soflware development

companies make their products as monopoly right software. Many users use software

traditionally, whereas many problems of software currently used, such as unreliability,

obscurity, limitation, and expensive, are the consequences of the copyright (3). Some

users use the legal software but some users do not. There are many reasons that lead

them to use software piracy.

Much proprietary software is widely distributed but recently open source users

volume is increasing such as Linux, a popular OSS operating system. Linux counter, a

counter that counts the Linux users, shows that the number of Linux users has been

increasing at a rapid rate as shown in Figure 1.1.

t
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199.1 1995 1996 1997 199S 1999 ?,AAA EEot eSEe

Figure 1.1 Number of Linux r...r]i'ir4 -2002(as of June 24th 20021

However, OSS developers are difficult to identiry. Almost all of them are

volunteers. Many OSS organizations were established and their communities are on

the Internet. This is a topic discussed too often because nobody can support and there

is no responsibility from any organtzations which is opposite to proprietary software

vendors. In spite of this conflict, OSS use is increasing whereas most of the software

market share belongs to proprietary software vendors; OSS, however, is the leader in

the software market.

1.2 Statement of problem

Thailand is a developing country and almost all of its technology is imported,

and hence a large portion of its budget is spent on imported technology. According to

the Business Software Alliance (BSA) Vice President "Huey Tan" (4), the piracy rate

in Thailand was unacceptably high at 79 percent in the year 2000, and this translated

into losses of US$53 million for the software industry and threatened jobs for local

people and reduced tax revenue. A worryrng tend was that companies were

purchasing brand name computers with a pre-installed licensed operating system, but

tolerated using unlicensed application soffware. Table 1.2 shows software piracy in
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Asia Pacific during 1995-2000 (4). Thailand was the fifth in software piracy in Asia

Pacific during 1995-2000.

Table 1.2 Percentage of software piracy in Asia Pacific during 1995-2000

0rder Countr.y 1995 1996 1997 1998 1999 2000
I Vietnam 99 99 98 97 98 97
2

3

4
5

China
Indonesia
Pakistan

96

98

92

96
97
92

96

93

88

95
92

86
g?

73

9t
85

83

94
89
8,3

79Thailand 82 80 84 81

6

7

8

9

10

l1
12

13

t4
15

Malaysia 77
78

9t
ez
16,,

70
si
55

35
40

80 70

69

83

67
67

7l 66
India
Phillppines
Hong,Kong
Korea

79

92
64

65

77
59
64

6l
1o
s9
50

63

61

57
56
53

50
37
33

70

Taiwan
Singapore
Japan

Australia
N"* Z"a*a

60
59

4t
32
35

63

56

32

32
j,4

59

52

31

l3
32

54
51

31

3!2

31 28

The OSS movement is establishing itself in the software market. Many open

sowce vendors such as Red Hat, Caldera, SuSE, Mandrake, Kiwal, the operating

system vendors especially Red Hat succeeded in increasing opportunities of financial

benefits for contributors. These ensure the success of OSS movement.

Many OSS are available for downloading from the Internet and often free of

charge, however, many OSS vendors succeed to increase opportunities of financial

benefits for the contributors to open source movement. Some are listed on NASDAQ

such as Red Hat. This is an indicator that OSS is accepted. There are many countries

such as Germany, which is the leader of technology, that are replacing proprietary

software with OSS. So it could be useful for Thailand.

o

a
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Although many OSS are available for downloading from the internet and

usually free of charge and provided with the useful rights, it seems that the proprietary

software especially operating systems are disseminating into parts of IT organizations

in Thailand. Software piracy could destroy the national economy and international

commerce. All of the advantages should be considered by IT developers in

developing countries, especially Thailand. According to the rights and advantages of

OSS, the OSS movement is growiqg and succeeding in inoeasing opportunities for

financial benefits for contributors. The cause of more sfiess is legal software usage.

OSS should be considered for development and utilization. It is essential to

investigate the situation of operating system usage in Thailand and the popular OSS

that are still being used in order to analyze the factors influencing the use of OSS

including OSS usage trend.

1.3 Objectives

The objectives of this dissertation are;

l. To investigate the usage of Open Source Software in Thailand.

2. To determine factors affecting the usage of Open Source Software.

3. To investigate the pattern and trend of Open Source Software usage

in IT organization.

1.4 Scope of study

The scope of this study include;

1. Open Source Software definition in this research is complied with

Open Source Software version 7.0 of Open Source Initiative (OSI).

Therefore, the Open Source Software consists of 4 categories; they

o

a

1
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are operating system, Application environment, Development

library, and Application (5).

2. Although the study will examine all types of oss, the operating

system software is the focus point because it influences other

software usage.

3. IT organizations in this study include only organizations that use

information technology for development, process, or sfudy. Thus, it

will include :,

a) The company which uses or develops information technology

such as software development firm or software house.

b) The national organization or public service which uses or

develops information technolo gy.

c) IT section of academy especially in the university.

1.5 Expected Result

The expectations of this research are the current status and usage trend of OSS

and guidelines to increase the volume of OSS users in Thailand.

a

I
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CHAPTER II

REYIEW OF LITERATT]RE

This chapter describes ttre definition of Open Source Software (OSS), license

of oSS, factors affecting software usage, and involved research.

2.1 Definition of the Open Source Software

Open Source Initiative (OSD, a non-profit corporation, defined the meaning of

the Open Source version 1.7 saying that it must comply with the following criteria (6):

1. Free Redistribution

The license may not restrict any party from selling or giving away the

software as a component of an aggregate software distribution containing

programs from several different sources. The license may not require a royalty

or other fee for such sale.

2. Source Code

The program must include source code, and must allow distribution in

source code as well as compiled form. Where some form of a product is not

distributed with source code, there must be a well-publicized means of

obtaining the source code for no more than a reasonable reproduction cost-

preferably, downloading via the Internet without charge. The source code

must be the preferred form in which a prograrnmer would modifu the program.

?

I
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Deliberately obfuscated source code is not allowed. Intermediate forms such

as the output of a preprocessor or hanslator are not allowed.

3. Derived Works

The license must allow modifications and derived works, and must

allow them to be distributed under the same terms as the license of the original

software.

4.Integrity of The Author's Source Code

The license may restrict source-code from being distributed in modified

form only if the license allows the distibution of "patch fiIes" with the source

code for the purpose of modiffing the program at build time. The license must

explicitly permit distribution of software built from modified source code. The

license may require derived works to carry a different name or version number

from the original software.

5. No Discrimination Against Persons or Groups

The license must not discriminate against any person or group of

persons.

6. No Discrimination Against Fields of Endeavor

The license must not restrict anyone from making use of the program in

a specific field of endeavor. For example, it may not restrict the program from

being used in a business, or from being used for genetic research.

t
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The rights attached to the program must apply to all to whom the

program is redistributed without the need for execution of an additional license

by those parties.

8. License Must Not Be Specific to a Product

' The rights attached to the program must not depend on the program's

being part of a particular software distribution. If the program is extracted

from that distribution and used or distributed within the terms of the program's

license, all parties to whom the program is redistributed should have the same

rights as those that are granted in conjunction with the original software

distribution.

9. License Must Not Contaminate Other Software

The license must not place restrictions on other software that is

distributed along with the licensed software. For example, the license must not

insist that all other programs distributed on the same medium must be open-

source soflware.

Everyone can read, redistribute, and modifu the open source. Then the Open

Source Software can be developed at a rapid speed. Effrcient OSS can be achieved

easily because there are many OSS available for downloading free of charge.

Moreover, users can get support and information about those OSS from their web site

or mailing list or web board of their communities. The users can decide to pay some

reasonable price for software document in form of CDROM or hardcopy. OSS-users

never live alone because Intemet is a popular method for distribution and

a

a

0
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communication among developers and users around the world. All of these are

advantages ofthe open source.

2.2 Types of the Open Source Software

There are many criteria for classiffing Open Source Software. Free Software

Foundation (FSF) classifies Free Software/Open Source Software into 9 categories.

There are operating system, General utilities, Languages, windowing Systems,

Desktop Environments, Web Browsers, Productivity Applications, Office Suits, and

Server Type Software (7). Examples of the OSS in each category are exhibited in

Table 2.1.

Table 2.1 Types of Open Source Software by category

Wang and Wang (5) provided the aggregated real-time financial information

that studied in the OSS adoption shown in Table 2.2. This study paid attention to the

license of each software type. They classified OSS into four categories: Operating

System, Application Environment (software which encourages the system works

completely), Development Library (code library for program development), ffid

I

o

I

Categories Examples of Open Source Software

Operating Systems

General Utilities
Languages

Linux (or GNUiLinux), Free BSD, OpenBSD,
NetBSD, GNU/Hurd
GNU Utilities
GNU C/C+r, Perl, Python, Tcl

'il.

Windowin-g_ Systemq

Desktop Enviro4qlents
Web Browsers
Productivity Applications
Office Suits
Server Tvoe Software

The X Windgw System, Xfr9e86
GNO-N{E, KD*E? G\lJSt-ep, Xftg
Mozilla (Ngtscape6)
ABIWord, GNU Image Manipulation Program
Opgn Office, Ko_-ffice

Samba, apaciie, ihP, Zope, MySQL, PostereSOl
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Application (software which has its target function separate from system working).

The description of Table 2.2is shown in Appendix E.

Table 2.3 compares software which can run on proprietary operating system

and software which can run on open source operating system. They could work

instead of license software (8).

2.3 License of Open Source Software

Adopting OSS is not free from the terms set forth by software licenses. OSS

products have several different types of license, each of which imposes a difFerent set

of restictions that could potentially.impede critical project capabilities such as internal

reuse, proprietary custom extensions, and resale. Cooperation designed sets ofrights

in term of license. The poplar license is GNU General Public License or GPL. GPL

was designed be Richard Stallman who formed the Free Software Foundation (FSF)

and its GNU project in 1984 (9). Moreover, other popular licenses are shown in Table

2,4 wrth their effects. LGPL (Library GPL), a modified version of GPL applying

specifically to software libraries; BSD (Berkeley Software Development), applying

mostly to derivatives and variants of BSD Unix; and CPL (Community Public

License), a type of license typically found in community versions of commercial

software.

The licensing terms of chosen software will affect current and future project

scope, such as internal use versus resale (5). The full context of the licenses are shown

in Appendix A.

(I

o

"a

Copyright by Mahidol UniversityCopyright by Mahidol University



Jongjit Rittirong

0 Table 2.2 Open Source Software Characteristics

Review of Literature / 12

I

Open Source Software Characteristics
Technical support Manaeerial

h
o
q
o
6l(,
E
qt
q)

Fr

.t
EEd'I
EEOE6t:
NE

:E,5E
!'EtE
HEa8

E
c!

6l

6l

h,
c!
E
tr

EB>a
tr6t
.9'6EL6t 6)

a0troEl
EO

l-l C)

tro
ao
cl

st
oL
o)

EI

o
U

Paa1
83
aE
EB.
5€

q)
o
tro
I

o)L
6l
E

r{i
o0

EI
0)
E
ao
Q)

q)

E9utF=
5dUE

6l,Ad
tJo
€)=
E.tEE
ot
J4

t)
6)

oz

o
o
o
b0
E
6l
LeE
o

BSD + + OSF Y + + nla BSD Stable Y freebsd.org

Linux # + OSF Y + # nla GPL Stable Y linux.org

Macintosh
osx

H OSF Y
(binary
only)

nla CPL Com-
mercial
release

Y apple.com

Solaris
(announced)

# # OSF Y
(binary
onlv)

+ ++ nla CPL Com-
mercial
release

nla sun.com

EIo

Eo
'.
E
€)

o
6l
I
aa

Bind + H DNS Y + # Unix BSD Stable Y isc.orgfuind

Gnome + nla Y + Linux,
BSD

GPL Stable Y gnome.org

GNU CC # ++ ANSI Y # + OP GPL Stable Y gnu.org

GNU Emacs # + nla Y + + Unix GPL Stable Y gnu.org

GNU Make nla Y + + Unix GPL Stable Y gnu.org

Java # + nla Y
(binary
only)

# # OP CPL Stable nla javasoft.

com

KDE nla Y Linux,
BSD

BSD Dev.
Release

Y kde.org

Perl # + nJa Y H # OP BSD Stable N perl.org

Sendmail # #- SMTF Y + # Unix
(os

version)

BSD Stable Y sendmail.
com

Tk/Tcl # I nla Y + OP BSD Stable N scriptics.
com

X-Windows #
,ven
dor)

++ xll Y
(binary
onlv)

# # Unix BSD
(x)

Stable N x.org

a

r
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C Table 2.2 Open Source Softryare Characteristics (Cont.)
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Gimp nla Y Unix GPL Dev.
Release

Y gtmp.org

JDK # # nla Y
(binary
only)

# OP CPL Stable nla javasoft.
com

LDAP nla LDAP N + Unix BSD Disc. Y
Jt[ets
cape)

Defunct

OpenLDAP LDAP N Open BSD Dev.
Release

Y rpenldap.
org

OpenSSL + SSL N Open BSD Dev.
Release

Y openssl.
org

SSleay + SSL N Unix BSD Disc. Y mozilla-
:ryptossle

aY.org

o
6lo
aa

Apache + H HTTP Y + # Open BSD Stable Y rpache.o16

Mozilla + + HTMt Y + OP CPL Stable Y
J'[ets
cape)

mozilla.
org

MySQL + + SQL Y Unix CPL
(Rece

nt
GPL)

Stable Y mysql.org

PHP + + nla Y OP BSD Stable Y php.net

Pine + + SMTP,
MIME

Y + Unix BSD Stable Y pine.org

Note: OP : Open Platform
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S o urce : http ://r o bv aL co m/linux/des ktop/
* Linux TLE (Thai Linux Extention)
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Review of Literature / 14

I

a

Application Windows 2000 Free Red Hat Linux 7.1 Alternative
Wold pryce.ssor

Spreadsheet

Presentation

Word 2000
Excei zooo
PowerPoint 2000

StarWriter
Starcalc
Starlmpress
LAMP iffiaGi 

"iing 
i prrnvriSQr

application
Database Access 2000

PM with Email Outlook 2000 StarSchedule, StarMail
POP-3 E-mai!
Browser

Oglgok *Epregq
Internet Explorer 5

Sy$hecd 0.6_2:t
Mozilla 0.9.4

FTP WS-FTP6 GFTP 2.0.7
Firewall
Arrti-Vi*.

ZoneAlarm pro Firestarter 0.7.1
Norton Anti-virus Not required with Linux, according to

the experts.
PDF Writer

CD-[ ReCoidei
trnage Viewer

I$eep Edilor

Acrobat Writer

Easy CD Creator
ACDSee 3
Fireworks 4

StarWriter configured to print PDF
directly_,

Gtoaster 1.0Beta2
cqview 0.S.i
Gimpl.2

PDF Viewer Acrobat Reader4 Acrobat Reader 4 or xpdf 0.92
Archive Utility
VCDZ DVD.- Player*
MP3 player

Winzip 8

Power DVD
WinAmp 2.7

Archiver (ark 1.9)
Xine

si.i.4

t

Open Source Software Licenses and Their Effects

License
Can be mixed
with nonfree

software

Proprietary
modifications
can be made

nrivate

Can be
relicensed

AIIows
proprietary

licensing

GNUhrblic License

Library CPL

Y
v
Y

v

v

N
N
N*

N

N

N
Y-Y-

N

v

N
Berkeley Software
Development

Community Public
License

Comr"i"ial

N

Y

N
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To open source a program, it is important to fust state that it is copyrighted

then Free Software Foundation (FSF) add distribution terms, which are a legal

instrument that gives everyone the rights to use, modiff, and redistribute the program's

code or any program derived from it but only if the dishibution terms are unchanged.

Thus, the code and the freedoms become legally inseparable (10).

2.4The use of some Open Source Software

Linux is an operating system which is helping to run the corporate engine room

in more than20 percent of large companies in the United State such as Mercedes Benz

and Cisco. It allows the speedy development of quality product (11).

International Data Corp. (IDC) identified that, in terms of unit sales, the

commercial versions of Linux accounted for 17 percent of the server operating systern

market in 1998. The Linux user community believes that about 14 million copies are

in use worldwide. IBM, Hewlett-Packard, Dell, Siemens and SAP are just some of the

companies that support Linux for instance. IBM now offers products that run Linux

and according to the UK's Internet magazine, it has made its way into the ISP

community, with up to 40 percent running Linux servers (11).

Furthermore, there are other popular OSS. Apache Web server is one of the

most broadly deployed open sodrce programs. This server was quickly adopted by the

Intemet community and thus found its way into major corporations as well as small

businesses. Managed by an ad hoc group of programmers called the Apache Group, it

is often cited as proof that open source can succeed with tradition customers. More

than half of all Web sites are deployed on Apache, usually in combination with Linux.

So it is another successful example of the model used only in the appropriate

circumstances (12).

t)

a

t
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Sendmail is a Web seryer software that has been developing in the open source

realm, and it has more than 70 percent of the e-mail server software market. But to

pay for its ongoing development, the creator formed Sendmail Inc. which makes

money by selling services and commercial products for e-mail management to ISPs

and corporations (12).

2.5 Individual Characteristics

Using data compiled from a 1990 survey of 776 knowledge and information

workers from a large university in the southern United States, eight propositions were

tested concerning the relationship between individual differences in skill and end-user

computering (EUC). A multiple regtession analysis indicated that such factors as the

male gender, younger age, more experience with computers, less anxiety towards

computers, an attifude of confidence towards computers, lower math anxiety, and a

creative cognitive style serve as viable individual differences associated with higher

computer skills. These findings suggest that organizations should manage EUC using

complementary global and individual processes. The former would be responsible for

areas such as standards, controls, and security. The latter would address education and

training, selection and recruitment, and the introduction of new technology into

workplace (13). This research found that individual characteristics related to behavior

changing. To use new approaches need complementary global and individual

processes.

2.6 f,'actors Influencing Software Usage

Many factors influence to software usage. A criteria applying a product-

oriented evaluation framework is shown as follows. (5).

t|

a
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r Requirements-oriented consideration

a) Functional capability: The ability to perform a specific pu{pose of an

entrty or its characteristic action (16,17).

b) Efficiency: Any measure of the ratio of the quality of processing to its

cost (18).

c) Speed of execution: Speed of processing by a computer of the

instructions in a program (18).

d) Organizationstandard: Clearly-definedandagreed-upon conventions

for specific programming interfaces. Standards may be proprietary (used

only within the environment provided by a single computer vender),

public (widely used across a variety of vendor equipment), or formal

(developed by a standards organization) (17).

e) Preferences: Something or someone preferred which may be cause of

easy-to-operate or non-technical term (17, 2l).

o Technical requirements (19)

a) Availability of technical support: The help and verbal advice to other

individuals and organizations which are provided by professionally

trained individual with computer technical experience or vendor supplier.

b) Future functional upgradability: The ability to reconfigure a computer

system in order to increase its computer power and function in the next

future.

c) Open-standard capability: A quality possessed by computer system that

enable it to handle both data and programs that can be run or developed

or modified on different computer.

f

a
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d) Customizability and extensibility: The ability to alter a piece of general

purpose software or hardware to enhance its performance, usually to fit a

specific user's need and ability to add the additional feature to a

progralnming language or computer system. Feafure beyond what is

regularly available in the standard.

e) High reliability: A measure of the ability of a program or system to

function without failure.

r Management requirements (19,21)

a) Budgetary: Economical, inexpensive.

b) Development team expertise: Development team or software developer

who produces or publishes software system with professional skill.

c) License and project scope: An authorizationof product to run the product

or sofiware on computer and an undertaking, having a definite objective

and specific start and completion points, that is the composite of tasks

and activities set up in a logical order to achieve the objective.

d) Long-term maintainability: The ability to keep any activity intended to

eliminate faults or to keep program in satisfactory working condition,

including tests, measurements, replacements, adjustments, and repairs for

long time period.

2.7 Linux and open source software development in Thailand

Many Linux and Thai OSS communities are established, and they are found on

the Intemet. Some of communities are shown as follow:

2.7.t T\e development group, collaborators, and communities

?

a

t

o Thai Linux Working Group (TLWG: http:/flinux.thai.net)
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Mandates : Publish news, developed corner, develop Linux TLE, web

board, distribute Linux TLE, Thai extension, other programs for

download, and documentation

Thai Linux User Group (TLUG)

Mandates : Linux user communities and provide Linux user meetings

OpenSonrce.thai.net (http://opensource.thai.net)

Mandates : Distribute open source guideline, distribute licenses,

distribute announcement, distribute open source software for download

Source Forge (http://sourceforge.net)

Mandates : Publish news, project hosting, distribute open source software

for download, and publish useful links

Sornce Forge was established for developers, experts, and general user

Thai Linux Cafe (http:i/www.thailinuxcafe.com)

Mandates : Publish Readme, review, Howto, distribute open source

software for download, CD comer, web board

Thai Linux Cafe was established for Linux Newbies

LinuxBoard. com (http ://www.linuxboard.com)

Mandates : Publish guide for the beginner, useful links, and web boards

Thai Linx Documentation Project (ftp://ftp.nectec.or.th/pub/thailinux/docs/)

Mandates : Publish Howto, C programming guide, collection of Thai

documents

o Thai Linux Joumal &Magazrnes such as

Mr.Linux : http:/iwww.ziif.com

Thai Linux : http://www.thailinux.com

t

o

I
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o Web board such as

Linux Siam : http://www.linuxsiam.com

Thai Net : http ://www.thainet.orgilinux

AII of the above open source development groups, collaborators, and

communities are private or informal organizations. They are established for

developers and general users who are interesting in open source software and Linux.

The formal community, the open source federation, will be established in the near

future with cooperation of National Electronics and Computer Technology Center

(NECTEC) and Software Park. The secretary of the open source federation will be

Software Park which join approximately sixty open source developers (14).

The objectives of the open source federation are:

o To state the direction or policy for open source software development

o To launch the system management and governmental procurement policy

as a handbook. It is useful for budget management and offers an

alternative way because there is no software restriction. Furthermore, the

open source is cost efficient.

2.7.2 Open source development period in Thailand

There isvery few Thai local software which includes Thai enabled

operating systems, word processor, spreadsheet, and presentation. NECTEC

found that Lt was necessary to develop Thai local software as a national

knowledge base. Thai language system development began before 1990 and

has been developing until the present (15). The development can be described

in four phrases as the following:

a

o
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o Standard Implementation period (before 1990 until present)

Thai writing is not the same as English because each Thai word is

composed of letter(s), vowel(s), and tonal accent(s). The appearance on screen

of a Thai letter cell can be changed dwing typing like the word "o$". This

word is composed of 2 letters, I vowel, and I tonal accent. During typing ou,

then the vowel and tonal accent will be on top and bottom of the letter n. The

letter tt will be changed to qi. A precise Thai language standard is needed to

develop Thai software. Many Thai language standards were developed such as

T13620-2539, T15620-2533, ASCII, EBCDIC Extension, X-TIS (2 bytes for

cell-based appearance). Thai language standards are the standard for

producing by vendors such as

a,

t

IBM CP838

IBM CP874

Microsoft Windows-874

Mac Thai

GTK2

TIS

TIS and extension

T13620-2 and extension

T15620-I and extension

T15620-0, T15620- l, TtS620-2,

o Implementation (1991 until present)

Many Thai language standards were implemented such as:

X Consortium: Thai language in Xl lR6

SUN

{

: Thai Solaris, Thai language in CTL/N4otif (with OSF),

Thai language in Pango Engine

: Thai language in AIX, OSl2, Thai language codepageTBM
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Microsoft : Thai language codepage, font extension, unicode on

Office 97 atdWindows 2000

Maclntosh : Thai language codepage, font extension, Thai language

supporting

Moreover, many Thai language developments was found in software

and library modules

r tterm, Xbitmap fonts

r cttex, Thailatex, likit, xiterm+thai

. xfig+thai, Thai Howto

. LiblnThai, Mozilla

. Mule/GNU Emacs, Xemacs

. Babel-based Thai LaTex, Omega, Norasi, NECTEC font

. Thai locale in GNU C Library, Thai Translation project

. SWATH, OpenOffice, KLEXiTRON, KDE, KOffice

These modules can be used in Thai local software such as Norasi is a

font in word processor, KLEXiTRON is dictionary module.

o Solution (1996 until present)

Many Linux disfibutions have been developing to accept Thai characters

such as

. Kaiwal Software : KW Linux (RedHatbased)

. Burapha University : Btrapha Linux (Slackware based)

. NECTEC : Linux-SIS (Slackware, RedHat based)

. NECTEC and TLWG : Linux-TLE (Mandrake, RedFlatbased)

t Zionlnterface: Ziif Linux (RedHa0

I

t

t
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. Debian GNU/Linux : There is Thai package such as cttex, fon!

xiterm+Thai, Thai LaTex

o User/Public Relation (2001until present)

Many organizations and communities are cooperating, encouraging and

developing Linux such as Thai Linux Working Group (TLWG), Thai Linux User

Group (TLUG), National Electonics and Computer Technology Center, Softwme

Parlq SLIN, BM, Kasetsart University, Burapha University, Electicity Generating

Authority of Thailand (EGAT), Ministry of Science, Technology and

Environment. Since 2001, there have been many activities and more

encouragement and public relations about open source software usage and

development.

r TLUG meeting on the second Thursday of every month. The meeting

provided byNECTEC, TLUG, and Software Park.

r The third open source software exhibition on November 21,2001 and

the fourttr is on February 2002.

r I seminar "Open Source Software in Thailand" which was

exhibited in ComMart-ComTech Exhibition on 4th-7th October

200t. Many people are interested in the discussion involving OSS.

There were experts from various organizations such as the research

assistant of NECTEC, public authority, and private section (4).

I { conference'oThai language enable on Linux and the migration to

Line" on October 13,2001at Software Park

' NECTEC included open source software contest into National

Software Contest (NSC). The first year of open source software

a

a

d
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contest is the third NSC (2000). There are 9 open source projects

of 597 projects (1.5%) in year 2000 and 36 open source projects of

656 projects (5.5%) in year 2001 (22).

According to the four phrases, many organizations have been making the OSS

development during the past ten years. A lot of activities, which involve OSS, were

established. These tend to increase oSS development and usage in Thailand.

2.8 Open source software research

There is much research that pays intention to the OSS concept. Some research

concerns about the business while others use OSS concept agreement to develop their

works.

Mantarov (23) studied about OSS as a new business model which is the entry

of Red Hat Software Inc. to the operating system market with Linux. He found that a

few large companies dominate the market of operating systems for computers.

Therefore, only a company making a large investment could enter this mature market,

exposing itself to retaliation unless it targeted a ruurow niche of no interest of the

incumbents. Since 1994, Red Hat Software Inc. has gained market share with Linux.

Although it first aimed at a small segment of the market-Internet-related applications,

Red Hat is now aggressively pushing its product for other uses and offers high margin

services such as technical support. The market entry of Red Hat has been made possible

by the very nature of its product which is oss operating system named Linux.

The large number of contributors to OSS, the decentralized nature of the

development process, ffid the Darwinian selection among the numerous solutions

proposed for each problem ensure the fast development of high-quality program

whose complexity would be almost unmanageable in a corporate context. OSS is not

o

o

{
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user-friendly enough to tfueaten commercial software in the consumer market yet, but

it is a credible alternative in the professional sector (23).

Extensions to recursive partitioning, the thesis research of Hawkins (24), the

computer codes developed in the thesis research may be downloaded through the

Internet as OSS. Architecture and implementation of online communities is the

research of Winston (25). He designed a unified and general software engineering

axchitecture for web applications, implementations, implemented an open-source

toolkit for developing community web services, used the toolkit to construct online

communities that are sustainable without commercialization, ild distributed this

toolkit and underlying philosophy to thousands of web service developers (25).

In Thailand, NECTEC develops Thai OSS. Its projects are Linux TLE, Linux

SIS, and Thai Open Office with Sun Microsystem (Thailand) Co., Ltd.'s corporation.

Linux TLE

Linux TLE (Linux Thai Language Edition) has been developing by NECTEC.

The latest version is Linux TLE 4.2, based on Red Hat, which is the popular

distribution. The necessary software was added in.

The objective of Linux TLE is to be a desktop operating system. There are

software packages to develop such as word processor, spreadsheet, drawing,

input/output (display) interfaces. Linux TLE is integrated into three Thai national

fonts (Narasi, Krut, Kinari).

Linux SIS

Linux SIS (Linux School Internet Server) is another OSS project of NECTEC.

It is a proper operating system for server machines. Linux SIS has necessary software

for internet-service functions. A package of new version added features such as the

c
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level for internet access, administration via web access, web seryer (Apache-l.3.22 2

plus ssl, php etc), and mail seryer (sendmail-8.11.6-3).

Linux SIS is not only for use in schools. Other organizations such as the

lnternet service shop (Intemet cafe), small and medium organizations can also utilize

it Since few Linux TLE and Linux SIS developers, the integration of Linux TLE

project and Linux SIS project will be occurred in the future.

Open Olft.ce

Office suit program is the most widely used program and it is an important

issue in development because of having a lot of Microsoft documents. File

management on other platforms is the main problem for these documents. Open

Office is developed from open source, Star Offrce version OpenOffice.org 638C (26),

with Sun Microsystem (Thailand) Co., Ltd. and NECTEC cooperation. Star Office

was taken over by Sun Microsystem Co., Ltd. and hade was registered. This open

source office suit program is distributed in the name "OpenOffrce" (22).

Pladao, the code-name of OpenOffice.org was released on January 2002.

Pladao is composed of Writer (word processor), Calc (spreadsheet), Impress

(presentation) and Draw (drawing). Pladao can be nm on 3 platforms (Sun Solaris,

Microsoft Windows 95/9 8A{EA{T I 2000 lW l, and Linux).

The basis features of Pladao are:

1. Text wrapping at the end of line

2.Thai word sorting

3. Thai word searching

4. Input checking

5. Thai language standard (the location of vowel and tonal mark)

a

a
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6. Output printing is the same as on screen

7. Spell checking

8. Every dialog and menu are Thai enable

9. Support 5 true type fonts

10. Thai date/time format

Additional features for Thai language are:

1. The ordering list such as o, [o, 6, ..., fl, t, fl,..., R, RR, RRR,... etc.

2. Thai date/time standard

3. Thai date can be customizedby user such as ? ?? (date) o oo ooo

(month) ilil ilililil (year) no (Christian Era) ru (hour) uu (minute)

nn (seconds) ot (a quarter ofyear) etc.

4. Drop caps, users can drop a whole word or an alphabet cell (includes

vowel and tonal mark)

5. Cursor language status, Thai language status is 'oL" and English

language stafus is "1".

The highlight features of Pladao are the opening and saving capability on many

file types includes doc file, xls file, ppt file and then the portability problem was

solved. Although some elrors are found, Pladao development is progressing.

Openoffice.org is not exactly the same as Microsoft Office but it looks very similiar.

Users do not spend as much time learning how to use it and locate where the menu is

located (27). Development in the future is integrating the language-translated module

or the text-to - speech and Op enO ffic e. or g (22).

t
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O 2.9 Conceptual Framework

The conceptual framework of this study is divided into three issues.

First, this study intends to investigate the usage of OSS in Thailand in 4 types

of OSS classified as follows:

1. Operating system

2. Application Environment

3. Development Library

t 4. Application.

Second, this study investigates the pattern and trend of OSS usage in IT

organization in issues of organization's type and individual characteristics of

respondents as follows: activity, sex, age, and computer experience.

Third, this study also intends to determine factors affecting the usage of OSS.

Factors are classified as follow (5):

1. Requirement-oriented consideration

2. Technical requirements

a
3. Management requirements

2.10 Hypothesis

To achieve the arswer as to why OSS is not popular in Thailand. The

hypothesis is that the individual characteristic and factors of requirements:

requirement-oriented consideration, Technical requirements, and Management

requirement, afflects OSS usage.

{
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CHAPTER III

METHODOLOGY

According to the conceptual framework described earlier, a research

methodology was developed containing 4 steps as the followings:

1. Preliminary Investigation

2. Creation of the instruments to gather data

3. Gatheringdata

4. Analysis of using Open Source Software and factors effecting Open Source

Software usage

3.1 Preliminary Investigation

The process of the investigation consisted of:

o Investigate the current status of software usage from statistical data report

and IT news

o lnvestigate type of Open Source Software from announcement of original

open source software organizations such as Free Software Foundation and

Open Source Organization.

o Investigate the initial organization of Open Source Software form researches,

journals, and web sites.

o Observe current status and adoption about the use of Open Source Software,

especially operating system from OSS vendors, OSS communities on the

Internet, and OSS conferences in Thailand.

a

a
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3.2 Creation of the instrument to gather data

Instruments of research are classified i*o 2 types: 1) survey questionnaire,2)

interview questions. The survey questionnaire method was utilized to gather data

from samples who use information technology as a part of the IT section of academic,

especially universities in Thailand. Moreover, the questions for the interviews were

created in order to get more information from developers in IT-related orgarrizations in

both public and private organization. The questionnaire and questions are shown in

Appendix B.

3.3 Gathering data

The data for this study is classified into 2 parts. The first part is data from

students in universities/institutes. The survey questionnaires are used to gather data.

The second part is the data from interviews with representatives of organizations in

both public and private organizations in order to get more information for analysis.

3.3.1 Population and sampling of population in universities

There are 74 universities/institutes in Thailand. All of them could be

classified by type of institution in the academic year 2000. The number of

universities/institutes classified by type of institution in the academic year

2000 is shown in Table 3.1(28).

The scope of the research is studying about the population who are

undergraduate or graduate students in the department of computer sciences,

computer engineering, information technology, and the computer/software

development related field as classified by the Ministry of University Affairs.

a

a
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Table 3.1 Number of universities/institutes classified by types of institution in
academic year 2000

Type of Institution Number
Grand Total 74

l. Public institute
1.1 Limited Admiss*io! Universiry

24
l8

-*-t Z_Qpgg_ Universrty 2
1.3 Antonomous Universitv 4

Z. Private institute 50
z*ll9*qygri"ry ."* 22
2.2 College 27
2.3 Institute I

Sampling of population in universities

A Multi-stage sampling is employed in this study. The first stage is

stratified random sampling. There are 3 strata, Ramkharnhaeng University

(RU), public institutes, and private institutes. since nearly 50 percent of all

public institute enrollments were in RU, RU is a strata. probability

Proportional to size Sampling (PPS) is employed in the second stage.

The research needs 4 public institutes and 4 private institutes. The

number of students enrolled in public institutes (in fields of study) excluding

Ramkhamhaeng University is 13,672 and the number of students enrolled in

private institute is 7,115. The number of enrollments in public and private

universities/institutes is shown in Appendix C.

The sample universities are

Public InstitutesAJniversities

l. Ramkhamhaeng University

2. Kasetsart University

3. Mahidol University

t

a
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4. King Mongkrt's Institute of Technology North Bangkok

hivate Institutes/Universities

1. BangkokUniversity

2. RangsitUniversity

3. The University of the Thai Chamber of Commerce

4. Assumption University

Fifty questionnaires were provided for each sample institute/university

with a total sample population of 400. Weight case was necessary for accurate

results because the number of Ramkhamhaeng University subjects was nearly

one-half of all students in public universities. Then it was separated from other

public universities before sampling another 3 public universities. Table 3.3

shows the number of samples and their unweighted and weighted percentages

by institute/university.

Table 3.2 Number of population, percentage of population, number of samples
and their weighted value by institute

Note: Weight : (Percentage of Populatiorll00) x (Total of sample x Sample size)

t

o

lr

Institute Number of
ponulation

Percentage of
Ponulation

Number of
samoles

Weighted
value

Ramkhamhaeng
University (RU) 10,485 33.1 50 2.6488

Public Institute
(excluded RU)

13,672 43.9 150 t.t704

Private Institute 7.t15 23.0 200 0.4600

Total 31.272 100.0 400
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Table 3.3 Number of samples, their unweighted and weighted percentages by
institute/universify

Questionnaires were tested 2 times with IT students in a university

before beginning collect data. The gathering data period is one month during

24th November 2001 until 25th December 2001. After classrooms were

randomized and the letters were enclosed to departments, data collection was

allowed. Almost all students were Thai but some students were intemational

students, so English questionnaires were translated from Thai for the

international students. Students spent l0-2A minutes to answer questions.

There are the missing values of classes that were allowed to explain less than

other classes. Almost all questions were answered completely. Although the

research needs fifty reported questionnaires in each university, sixty

questionnaires were provided to every university. The best fifty reported

questionnaires were selected, coded and analyzed.

a

i

a

t

Institute/University Total
Percentaqe

Unweighted Weighted

Ramkhamhaeng University

Kasetsart University

Mahidol University

King Mongkutos lnstitute of Technology
NorthBangkok

BangkokUniversity

Rangsit University

The University of the Thai Chamber of
Commerce

Assumption University

50

50

50

50

50

50

50

50

t2.5

12.5

12.5

t2.s

12.5

t2.s

1,2.5

t2.5

33.1

14.6

14.6

14.6

5.8

s.8

5.8

5.8

Total 400 100.0 100.0
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3,3.2 Population and sampling of population in lT-retated organizations

The study classifies organizations in Thailand into public and private

organizations. National Electronics and Computer Technology Center

(NECTEC), a public organization was selected to represent the public sector,

since it is responsible for the development of Information Technology in

Thailand. Its mission is to enstre Thailand's competitiveness in Elechonics and

Computer and the use of IT to stimulate economic and social impact through its

own R&D progftrms as well as R&D funding services to universities.

Private organizations which were studied are software development

firms and companies which have its business related to open source products and

services (a software development firm, and Sepion Software Co., Ltd.: a new

business with OSS). After appointnents were made with all representatives by

telephone, the researcher began interviewing all representatives during October

until August 2001 with good co-operation. Each interview was 1.5-2 hours long.

3.4 Analysis

Data was atalyzed quantitatively through the use of statistics such as

percentage, mean, and Chi-Squared.

Test statistic: Chi-Squared Equation

Tabulate observed data and calculate expected frequencies by the following

formula (29).

Expected frequency : (row total x column total)l(overall total) (3.1)

In situations where sets of observed and theoretical frequencies are to be compared, /
is defined by

o

t

t
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o (o-r Y (3.2)

o

y.2 = X

where O and E denote the observed and expected, frequencies respectively (30).

If / is equal to or greater than the critical value required for significance at an

accepted significance level for the appropriate degrees of freedom, df, the null

hypothesis is rejected (30). Degrees of freedom can be calculated by the following

formula (29):

Degrees of freedom = (r - 1)(c -1)

where r is number of rows, c is number of columns

(3.3)

With the Chi-Squared test, the number of degrees of freedom (equation 3.3)

does not depend upon the sample size, but on the shape of the data table (29).

Therefore, the differences between the observed and expected frequencies are

significant and cannot reasonably be explained by sampling fluctuation (30). Note

that the Chi-Squared test (equation 3.2) should only be used if all of the expected

frequencies are greater than 5.0 (29).

The in-depth interview data is analyzed in the following issues:

- Software usage

- Development in the future

- Facts about the use of OSS operating system

- Factors for choosing an operating system

- Opinion and recommendation

a

t
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CHAPTER IV

REST]LTS

This chapter describes the results after gathering and analysis data. Results are

presented in five parts. The first part is the background of respondents. The second is

the survey data that was analyzed from the questionnaires. The third part is data from

interviews representative of public and private organizations. The fourttr part is the

case studies of open source operating system usage in the organizations and the final

part is the future of Linux.

4.1 Background of respondents

The population are the students who were studying in the major of Computer

Science, Computer Engineering, or Information Technology. Four hundred students

who responded to the questionnaires included 316 undergraduate students and 84

graduate students. They consisted of 63 percent males and 37 percent females.

Three-fourths (74 percerfi) of respondents were studying in the Faculty of

Science, nearly a quarter (23 percent) was in Faculty of Engineering, and only 3

percent was in Faculty of Information Technology. There were students in every level

of years. However, most of them were studying in the senior year. Their ages were

between 15-39 years and their computer experience was from a few months to more

than ten years. While they are 23.2 years old on the average, they have around 5.7

years of computer experience. The tables of characteristics of respondents are shown

in Appendix D.

t
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t 4.2 Suruey data analysis

After gathering data from 400 respondents, the analysis data is described as the

following.

4.2.1 Open source usage

Only 5 percent of respondents do not have their own computer. Twenty two

percent of the respondents who have their own computer and 6 percent of respondents

who do not have their own computer used OSS operating system.

' The percentage of computer usage in each activrty that the respondents spent

the most time with and the percentage of computer usage in each activity is shown in

Table 4.1. Internet is the activity which the respondents spent the most time with and

almost all of the respondents did internet activity. Sixty seven percent of respondents

used the computer everyday.

Table 4.L Percentage of computer usage which respondents spent the most time
with and percentage of computer usage in each activity: ordered by descending of
time spent

a

't

Activities
Percentage of computer
usage which respondents
snent the most time with

percentage of computer
usage in each activity

1. Internet
Z. frogramming
3. Game

4. Offrce suit program

34.2 98.9
27.5

70.3

8,4
5.1

1.4

.o-r9......

0.4

96.6
gio.g

86:4

87.2

70.7

6s.3

5. Computer graphic
Avlultimedia

6. Hardware
7. Computer network
8. Research Analysis s6.6
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t Table 4.2 Percentage distribution of operating system usage in year 2001

Onerafins svstem Percent
Windows 95l98lt\/IE
Windows 2000
Windows NT
Windows XP
Mac OS
os390
Tandem Guardian
Dos
os/2
Unix

83.7
tt.7
2.0
1.4
0.3
0.3
0.3
0.1

0.1
0.1

Total 100.0

Table 4.3 Percent of students who were using Windows 95/98/IVIE by reason of
using,2001

Results / 38

a

o

i

Reasons of usins Percentase
1. Appropriate to my work 78.0
2. Easy to use, not complicated
3. Thai enable ability
+. fortaUility
5. Have many books and knowledge resources for studying
6, G-o-gd gfficiency,, Does no! hang or cra.sh ofterr
7. Upgradability
8. Provided by my University / tnstitute
9. Have plgnty of staffor experts for technical support
10. Expandability
I l. High-speed processing

s;7.4

50.4
42.9
38:0
37.7
30.6
22.9
/,1,,a

40.3_
16.8

12, Relfable and accurate processing
13. Suggested to friends/teachers
14.Legal license is affordable
15. Has technical staff for long term maintenance

l4'1
12.6
10.0

7.5
16. The license of this operating system can be used with the current

work
17, No other opglating system is better
18. Standard pf-ogglq, most ofprogram ryq on Windows
19,, C,oglQrt to use, World wide disseminate

6.3

5.0
i.i
0.8

20. Appropriate to available resources
21. Use up to the company/offlce
2Z.Easy to understand not complicated
23. Aparopriate for g4mes
24. Microsoft is the strong competitor and the product is effective

0.,.7

0.6
oi
or3
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Most of the population did not use OSS operating system in the year 2001.

Table 4.2 shows the operating system which was used in the year 2001. Microsoft

Windows got almost all of the maxket share. Table 4.3 shows the reasons for using the

most popular operating system, Windows 951981l|.'8, as the current operating system

in the year200l.

Most of respondents considered the operating system which was associated

with their work. Moreover, the operating system should be easy to use and Thai

enable is necessary. The other reasons are answered by a minority of respondents.

Nearly t}ree quarters (72 percent) knew that OSS can be downloaded from

internet, 15 percent did not know, and 13 percent did not know anything about OSS.

Table 4.4 shows that22 percent of respondents used OSS operating system in the year

2001. Four percent of respondents used OSS operating system with more than one

operating system. The comparison of each OSS type was described in Table 4.5.

Comparison among open source operating system usage that has been used in the past

and was currently used in year 20Al show that the percentage of open source

operating system usage down to 20 percent from 43 percent in year 2001.

Table 4.4 Percentage distribution of open source operating system usage in year 2001

OSS operatins sYstem usase Percent
Did not use OSS OS
Used only one OSS OS
Used two OSS OS
Used three OSS OS
Used four OSS OS

78.2
17.8
3.2
0.7
0.1

Total 100.0

t

t
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Table 4.5 Percentage of open source operating system usage that ever used and
current used in year 2001

Operating system

Percentage of open source operating system
usage

Ever used Currently use
Linux
Solaris
Macintosh OS X
BSD

43.4
5.8
1.8

1.3

t9.s
5.1

t.7
0.5

Table 4.6, Table 4.7, and Table 4.8 show usage of Open Source Application

Environment, Open Source Development Library , ffid open Source Application

which were used until the year 2}}Lrespectively. Almost all of them were found on

Linux such as X-window, KDE, Sendmail, Gnome, GNU cc, GNU make, Bind,

Emacs, Apache, Mozilla, MysQL, PHP, Pine, and open offrce. Java was the most

popular in Table 4.6. The Development Library is described in Table 4.7. JDK was

popular and was used to synchronize withTable 4.6 because JDK has the Java Library.

Table 4.6 open Source Application Environment ever used tiII year 2001

Application Environment Percentage of usage
(393 cases)

Java
X-Window
Perl
KDE
Sendmail
Gnome
GNU Make
GNU CC
Tk/Tc1
Bind
GNU Emacs
Free Pascal
Vi
EJB Application Server

52.7
19.5

18.2

t2.8
10.5

9.8
3.8
3.7
2.5
2.2
0.9
0.3
0.3
0.3

a
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a Table 4.7 Open Source Development Library ever used till year 2001

o

Development Library Percentage ofusage
(393 cases)

JDK
OpenSSL
Gimp
OpenLDAP
SSleay
OpenGL
GTK
QT
GDK
LDAP
SDK

42.8
3.7
2.7
1.9
1.0

0.8
0.3
0.3
0.3

0.2
0.1

t

Table 4.8 Open Source Application ever used till year 2001

Application Percentage of usage
(393 cases)

PHP
MySQL
Apache
Pine
Open Offrce (Star Office)
Mozilla
GRASS
)C\4MS

QuantaPlus
Kdevelop

QTDesigner
Xine
PfaEdit
lnterBase
GLAD
DIA
GQView
MRTG

33.7
27.7
t7.l
15.7

7.3
4.4
0.6
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.1

t
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two OSS OS4.2Vo

three
oss os 0.8%

Figure 4.1 Open source operating system usage in public institute/university

Used three OSS OS 0.5%

o

sed four OSS OS 0.5%
a

t

Figure 4.2 Open source operating system usage in private institute/university
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A.2.2Pattern of open source software usage

In the year 2001, almost all of respondents used Microsoft Windows as the

major operating system. Twenty two percent of respondents also used OSS operating

system. Figure 4.1 and Figwe 4.2 show the comparison between public and private

universities/institutes. The OSS operating system usage in both types of universities is

not signifi cantly different.

Table 4.9 shows the percentage distribution of students who reported using

open source software by tlpe of software and institute. Students in the public

universities used all types of OSS, while students in private universities did not use as

many types of OSS. Nearly three quarters of students had used Application

Environment, Development Library, Application and four-fifths of students who have

used OSS operating system were in public universities.

Table 4.9 Percentage distribution of students who reported ever used open source
software by ffpe of software and institute

Table 4.10 Percentage distribution of students who reported ever used of open
source operating system by sex

o

t

I

Type of software
Institute Total

(392 cases)Public Private
Operating system
Application Environment
Development Library
Aoolication

82.2
77.6
76.0
75.3

17.8

22.4
24.0
24.7

100.0
100.0
100.0
100.0

OSS OS Usage
Sex

TotalFemale MaIe

Used
Did not use

16.4
83.6

24.8
75.2

2t.8
78.3

Total (400 cases) 100.0 100.0 100.0
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Table 4.10 shows the open source operating system usage classified by sex.

Null hypothesis: Sex does not effect open source operating system usage, and

Alternative hypothesis open source operating system usage is related to sex. Critical

value from Chi-Squared table with one degree of freedom is 3.841 at 5Yo significance

level. This study found the Chi-Squared value is 3.811 (3.811 < critical value);

therefore, no grounds for rejecting the null hypothesis of sex does not effect open

source operating system usiage.

Table 4.11 Percentage of each activity that users spent the most time to and
Percentage of open source operating system usage in each activity order by
descending of open source operating system usage

The activity which most users spent the most time on was Internet but Table

4.11 shows that internet activity was not the top of the OSS operating system usage

group in spite of OSS operating system, Linux, which is the best one for network and

Internet. The students who spent the most time on the activity with hardware,

computer network, and programming used OSS operating system more than the

Internet users group. Table 4.11 could be classified into three categories. The first is

hardware and computer network which is more than or equal to 50 percent usage; the

second is programming, intemet, and office suit program which is between 20-30

t

t

Activities
Percentage of each activity
that users spent the most

time to

Percentage of students
using OSS OS when doing

each activitv most often
1. Hardware
2. Computer network
3. Programming
4. Intemet
5. Office suit program
6. Computer graphic

/l\rtultimedia
7. Game
8. Research analvsis

1.5

1.0

28.1

34.6
8.6
5.1

20.6
0.5

83.3
50.0
29.1
23.5
20.6
1s.0

6.2
0.0

tr
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percent usage and the last one is computer graphic/multimedi4 game, and research

analysis which is less than 20 percent usage, especially research analysis which no one

used. The sfudents who were interested in computer hardware and network usually

had more technical experience than other students. They may be able to fix

complicated problems which happen on the OSS operating system by themselves. It

may have some software involving graphic/multimedia, game, and research analysis

which can run on OSS operating system. There is inadequate software response to the

needs of students. Thus the OSS operating system usage of students who spent the

most time on activities with graphic/multimedia, game, and research analysis is small.

Table 4.12 shows percentage distribution of the OSS operating system usage

classified by age and computer experience. OSS operating system usage does not

decrease with a decrease in age and computer experience. In the 20-24 age group

which is the majority of respondents (61.7 percent), the OSS operating system usage

tends to increase by decreasing computer experience down to 4-5 years computer

experience.

Table 4.12 Percentage distribution of the OSS operating system usage classified
by age and computer experience

The operating system usage would effect other software usage including the

OSS. Table 4.13 shows that most OSS operating system users used other OSS.

o

I

i

Age (year)
computer experience (year)

Total0-1 2-3 4-5 6-7 8-9 10+

15-19
20-24
2s-29
30+

3S
,:

t6.7
t2.6
u.'

33.3
36.9
t5.2
5.9

16.7
18.0
37.0
23.5

33.3
lt.7
13.0
11.8

ti.r
26.1
58.8

100.0
100.0
100.0
100.0

Total (400 cases) 2.8 10.0 28.3 23.3 12.8 22.8 100.0
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Table 4.13 Percentage distribution of each open source soffhyare usage depended
on open source operating system usage

4.3 Case studies of organization that use Open Source Software

This section contains the interview data of the representatives of public and

private organizations.

4.3.1 Case 1: a private company

o Background of organization

This private company has been a software development company or software

house for l0 years ago. The company has been developing software for financial

companies and Gl--system for non-life insurance companies (31).

o Software usage

Firstly, the company used Novell Netware as the operating system of server

machine, DOS as client machine and Informix as database management system. After

the MS Windows series was released, almost all of officer's computers had Windows

operating system as the desktop operating system and some of Netware server was

ported to Windows NT. Since Internet was necessary for globalization, the developers

of the company began to learn about Linux and used it as internet server, web server,

mail server, and file server. The company has been growing and still is using Linux

a

I

I

Type of open source software
Open source operating

system usaqe Total
Used Did not used

Application environment
Development library
Application

60.0
66.5

64.4

40.0
33.5
3s.6

100.0
100.0
100.0
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and Samba. Samba was installed in order to communicate with other operating system

platforms (31).

o Development in the futue

Software development of the private company in the future will be composed

of 2 types, in-house development software and software packages which will be

bought from abroad. Both types are utilized by company's customers. The limitation

of the software packages is that users are not allowed to modiff and also the software

environment is restricted by software vendors, include the operating system. It is

rather impossible for porting to other environments. Although, some systems are

portable with a lot of budget and time, the new software development would be

developed or ported to Linux. Linux is a choice when making system development

decisions because of cost saving (31).

o Factors for choosing an operating system

The functions and features were certainly determined. The reliability is the

advantage of operating system. The other factors considered are cost, upgradability,

experience of developers, operation and maintenance. Thai language enable feature is

not necessary on the server but is on the desktop. It is very important. Almost all of

the document files are Microsoft Office (31).

o Fact of using OSS operating system, Linux

The comparison between Windows and Linux operating system on desktop is

as follows. Windows was more accepted by users than Linux because of the ease of

installation, greater hardware support, less complicated problems found, more support

for maintenance, and a lot of software could run on Windows. The first problem with

using Linux is its difficulty in installation. Linux does not support plug & play like

a

I
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O Windows. Many hardware vendors do not support Linux. Games are an atEaction, as

there are only a few popular games on Linux. Almost all of the popular games run on

Windows. According to above information, when deciding to select an OSS operating

system, Linux is a difficult choice because the users had to tade off the easier

maintenance of Windows with the lower license cost of Linux (31).

A serious problem is a familiarity with the current operating system. It is very

difficult to change the user's behavior.

o Opinions and recommendations

The other large organizations could buy a lot of brand name computers

bundled with MS Windows operating system. The price per each computer is cheap

(20,000 baht approximately) but the price for an operating system which requires up-

grading frequently is high. Those organizations prefer the current Windows version

instead of replacing new versions with more expensive ones. The interviewee

believed that OSS is not used widely in Thailand because OSS has fewer features than

user's expectation. The cost is not the main issue to determine thus it does not mean

that OSS is cheaper than proprietary software. The most interesting aspect of open

source software is the freedom to leam and modiff by the potential developers (31).

4.3.2 Case 2: Sepion Software Co., Ltd., a private company

o Background

Sepion Software Co., Ltd. is a new company with a new a business approach in

Thailand because the company uses OSS operating system as a part of its product and

services. Business of Sepion Software is composed of 3 services.

I

I
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1. Product: Server computers bundle with 100 percent Linux operating system

and common feafures. Basic configurations are required such as Internet

server, DNS service, mail service, web server, database server, etc.

2. Services: Installation and maintenance when customers require.

3. Training: Training in many issues such as Linux usage, maintenance, and

elementary confi guration.

o Software usage

Sepion Software Co., Ltd. provides and services 100 percent Linux based on

Red Hat and Slackware and also OSS on Linux.

o Factors for choosing an operating system

Cost saving of software is the major reason for business.

o Facts about the use of OSS operating system

The company's staff has to spend a lot of time learning about Linux by

themselves because there is no open source training center in Thailand. The Thai OSS

community is required for expert discussion and also leaming for novices. The

continuous public relation information is necessary to inform OSS information and

provide technical support.

. Opinion and recommendation

Linux has been working as seryer machines but it is seldom used on desktop

machines. Desktop of Linux needs more than Thai language ability development and

document portability to the Linux platform. If all of the people including professors,

students, policy planners, were conscious of OSS advantages, then learning with OSS

tools would be intensified. OSS learning should be included into the curriculums of

computer science, computer engineering, and information technology especially

I

I
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emphasizing the supplemental software development and the excellent program

structure learning (32).

The interviewee referred that many strong technology countries such as

Germany (Linux SuSE), China (Red Flag) moved almost all of their works to Linux

platform due to license cost saving and their security (33). The considerate

subcommittee of science and technology in communication and infomration division,

member of the parliament was delegated to consider Linux as the Thai national

operating system. The issues of consideration are a weak point and a strong point of

economy and technology. Moreover, the other factors such as human resources,

material, and preparation are set up as hypothesis for the next five year later (34).

The interviewee explained that the critical problem was software piracy. The

users had too much pride to use illegal software. Using illegal software wrong attitude

that is an attitude that will destroy the Thai national economy. The consequence of

this problem is there would be no software developers in Thailand because they are

scared ofthe copying (32).

4.3.3 Case 3: Information Research and Development Division (RDI), National
Electronics and Computer Technology Center, a public organization.

. Background

NECTEC is a dynamic orgaruzation which is responsible for the development

of Information Technology in Thailand. Its mission is to ensure Thailand's

competitiveness in Electronics and Computer and the use of IT to stimulate economic

and social impact through own R&D progfttms as well as R&D funding services to

universities.
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The organizatiorl has been operating for twelve years in Research and

Development, IT Policy Planning, and Government Information. NECTEC is also the

secretariat office for Thailand's National Information Technology Committee.

There are several new projects on IT infrastructures in Thailand which they are

handling. NECTEC is an organization under the National Science and Technology

Development Agency (NSTDA). It operates under the Science and Technology

Development Bill of 1991. NSTDA is an organization in the Minisuy of Science,

Technology and Environment.

o Development in the future

Windows is a popular operating system which is widely used. More than 90

percent of RDl-research is developed on Windows platform (35) because an objective

of RDI is to realize the greatest number of Thai users. However, a lot of software has

been trying to develop independently from operating system, but C was been usually

chosen. Porting all software to OSS operating system was in the political plan of

theThai government budget of year 2001. The releasing of source code will be tightly

considered and will also depend on each condition and license.

o Attitude in Open Source Software

The OSS researchers of NECTEC are impressed by OSS concept because they

can improve themselves due to the opportunity to learn the excellent programming and

including time saving. They can add subprogrrlms which are downloaded free of

charge to the main program. Sometimes they have got technical problems. They raise

questions on web boards or search engines or find out at FAQs on OSS-community

web sites. The speedy replys to their questions, without cost, is the technical support.

It can help them to continue their works (35).
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OSS concep has gained popularity aboard. The software vendors usually

release source code of open source version before the commercial version. This

strategy makes their software more effective due to user's feedback (35).

o Facts about the use of OSS operating system

The critical problem is many people are not confident in OSS concept.

Actually, almost of all users never have got support from their operating system

vendors. Nobody can answer its problems such as the dead blue screen which always

shows when Windows system fails. Recently ten new vulnerabilities for Microsoft

Internet Information Server were announced. The majority of them were discovered

by outside parties (36). The users could not do anything to it except using and waiting

for the patch files upgrade. In contrast, OSS errors could be found and fixed by

everyone.

. Opinion and recommendation

Future of Open Source Software

The problems that restrictRDl researchers and Thai developers development

are the retieval news and information about the open source development in Thailand.

ln order to solve these problems, Thai Linux User Group Part II (TLUG) was founded

on October l0th 2001. TLUG is the open source community for Thai people with

approximately sixty members . The main participants are Software Park, NECTEC,

lBM, and Kasetsart University (35).

The higher educated users would use Linux more than the lower educated users

because the applications on Linux are developed by the researchers for themselves

which are not suitable for children. Thus Windows niche is greater than Linux. The

beginners such as children through to the specialist all use Windows. At present, there

t
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ate a lot of programs on Linux which are easy to use and response to the user,s

requirements. If Linux was promoted in schools or universities, the response and

research on Linux would be increased (35).

The trend of Linux usage has been growing as more applications run on Linux.

Acfually, these are the consequences of supplemental development and also capability

of researchers and developers.

RDI began developing open source operating system 3 years ago and found that

the main problem was office suit program. Recenfly, RDI released Linux TLE 4.2 as a

desktop operating system. openoffice.org, an office suit program can open, modifi,

and save the Microsoft document files. OpenOffice.org can be run on three operating

systems, Solaris, Windows, and Linux. If Linux is promoted in Thailand, because of the

easy installation and a lot of software with Thai language ability, especially effective

network applications, Linux may be apowerfrrl operating system (22).

Suggestion

The OSS attitude of users is concemed. These are the suggestions of director

of RDI as the following:

a) The users should respect all software including open source software.

b) Almost all of OSS is free, however, some OSS is not free. Users should

learn about the rights of each software license in order to investigate its

rights or what they can do or can not do.

c) The price of OSS is not zero because there is the cost as CD, the optimized

solution finding, software integration, software customization, and services.

The organizations should not cut offthis budget.

i
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d) Users should asset to the open source software because it is the intellectual

property.

e) The open source development in Thailand should be promoted further. The

effective applications can be exported and Thai people will pay for Thai

products instead of imported foreign products.

4.4 Open source operating system usage in organizations

Many organizations, both public and private organizations appreciate Linux

working as server such as mail server, web server. Those organrzations include

Electricity Generating Authority of Thailand (EGAT), Ministry of Science,

Technology and Environment, Department of Computer Engineering, Faculty of

Engineering, Kasetsart University, and Department of Computer Science, and Faculty

of Science, Burapha University.

Electricity Generating Authority of Thailand @GAI) :

Approximately 30,000 employees with 7,000 computers connected to network.

Modems support the using of 150 dualJines (37). The various operating systems in

EGAT are

2 sets of Solaris operating system

3 sets of Unix operating system

2 sets of Windows NT

I sets of Windows 2000

27 sets of Linux operating system

20 sets of BSD operating system

Themain operating systeminEGAT istlre open sowcetechnology, Linx andBSD.

;

t

+

Copyright by Mahidol UniversityCopyright by Mahidol University



o

Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Tech. of Info. Sys. Management) / 55

Department of Computer Engineering, Facalty of Engineering, Kasetsart Univercily :

Kasetsart University has been conducting extensive research in cluster

computing since 1996. To make Thailand sustainable in the area of high performance

computing system for PC equipment available in the country is their goal. The

research is useful for science and engineering processing such as weather modeling,

remote sensing, Internet, Intanet, and database. Having no technology to build or

integrate such powerful supercomputers and lacking a budget to buy; the deparbnent

of computer engineering has focussed on cluster computing research. Advanced

research is conducted in the area of parallel and distributes computing and focuses on

realistic research with strong industry linkage (38).

The solution is using personal computer (PC) with Linux and OSS to integrate

powerful supercomputer called clustering technology. A PIRLIN cluster @iles of

Inexpensive and Redundant Universal Nodes) consists of 72 nodes (in 2002) PC based

machines, 128 MB RAM fast, Ethernet 100 Mbps, 3 file servers with 60 GB RAID

and I GB RAM. Performance 12 Gigaflops (Linpack). KU PRG reduces the

expensive development tools because Linux and open source software are available

and allow many works to be completed. Open Sowce Library helps speed up the

research development because there is no need to reinvent things. As a result, OSS

helps to build the highly technical skill researchers.(38). PIRUN cluster is the most

current powerfirl computing system in Thailand. It can save 10-20 million baht for

Kasetsart University (3 8).

Department of Computer Science, Faculty of Science, Burapha University :

Burapha University (BUU) is an university that utilizes Linux efficiency.

Burapha Linux has been developing as a distribution of Linux. Burapha Linux project

)
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was founded in 1982 and has been developing by professors and students of the

departrnent of Computer Science. The current version (2002) of Burapha Linux is

BLCD3. BLCD3 is based on Slackwue 7.1 which supports web server's function

such as Apache 1.3.19, various modules for web application (39).

Open source is the main tool for learning. More than 90 percent of all subjects

in departnent of computer science include open source as the learning tools. The

subjects which use OSS tools such as Intemet Information Service, Linux System

Administration, operating, and object-Oriented Programming. In computer lab

rooms, most computers are installed with only Linux and some are dual operating

system boot with Linux such as Windows NT and Linux, Windows 95198 and Linux.

Samba joins Linux computer and Windows computers together (39). All of these

approaches make students in Burapha University familiar with open source software

so they can also work on various operating system platforms. Mr.Panumas

Thanyaboon, a student of department of computer science, is a developer of Burapha

Linux Project. He said that he began to use Linux when he became a first-year

student. He had to do homework and sent them via Linux platform. Previously he

was familiar with Windows platform, but currently he prefers Linux because Linux

does not often fail. He has used the other distribution such as RedHat but the most

works run on Burapha Linux. Some of his friends, based on his referal, prefer using

Linux as networking, programming, server but some are against Linux (40).

4.5 Future of Linux

Since Linux is the most popular OSS operating system in Thailand and since

there is a policy to adapt Linux as the national operating system, the respondents were

asked about this matter which could be used as an indicator of usage fends in the
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funre. This section is the feedback of respondents to the issue of Linux becoming the

national operating system. According to the questionnaire, "If you must pay for the

expensive software license, would you decide to use Open Source Operating System

(such as Linux) instead?" 78 percent decided to choose open source operating system,

and 22 percent did not choose. Table 4.14 summarizes the reasons for decision of

choosing and Table 4.15 are the reasons why they did not choose. Percent of Table

4.10 and Table 4.15 should be compounded to 100 percent. Because of this problem,

the questionnaire may be unclear.

Table 4.14 Reasons for decision of choosing

The reason, Open source soffware can be downloaded for free, was considered

by the majority of respondents. There were some other reasons that respondents

recommended OSS such as the efficiency of Linux was better than Windows and

Linux requires less resource than Windows, to obtain knowledge from a new operating

system, there was the continual development, waiting for Lindows because it was

portable between Windows and Linux, and anything can be used cause up to their

abilities.

a
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Reason Percentase
1. Open Source Software can be downloaded for free 48.4
2. There are many knowledge resources or technical support

communities

4, Opgg Sgurce- Soflyg19- 9*q4 9up-p-ort Thei l*gUegg
5. Linux can be modified and customized
6. To save expense
7. To avoid a leeal problem

23.4

ter3
7.0
1.0
o,)
0.7
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Familiarity with the current operating system was the reason for not choosing

open source software. Other reasons which the respondents recommended werethe

efficiency can not be accepted, and business needs reliability.

Table 4.16 shows the peqcentage distribution of decision of OSS system if the

population must pay for the expensive software license classified by open source

operating system experience. It was found that the open source operating system

experience would not be the main effect to the decision.

Table 4.16 Percentage distribution of decision if the respondents must pay for the
expensive software license classified by open source operating system experience

The respondents were also asked ooDo you agree that Linux would become the

Thai National Operating System?" 65 percent agree, 35 percent did not agree. Sixtyt

Reason Percentase

1.' _Fdlb yn-ttr_4e s:lre{l! g"pg_r..+liss qy$es 13.5
2.The present operating system is efficient and can support my

work
3. I don't want to waste the time leaming a new operating system

10.0

6:4

"6-'!
2.0

0.9
0.5

4. No stafffor technical supporting
5. The University/Institute has another operating system software

installed
6. Worry about the security of operating system
7. There are many cheap illeeal software

Open Source Operating
System Experience

Decision for OSS operating system
usage

Total
Did not choose Chose

No experience
Some experience

2-l:l
22.5

78:9,

77.s
100.0

100.0
Total 47.6 45.5 100.0
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four percent though thought that Linux should be promoted to use in curriculum of

universities/institutes. More opinions are shown nTable 4.17.

Test statistic with Chi-Squared in issues "decision if the respondents must pay

for the expensive software license classified by open source operating system

experience" and the issue "agreement with Linux becomes the Thai national operating

system classified by open source operating system experience" are shown as the

following respectively.

Question: Does the OSS operating system experience effect the decision of

choosing OSS operating system if the respondents must pay for an expensive

license?

Nutl Hypothesis - OSS operating system experience does not effect on the decision of

choosing OSS operating system if the respondents must pay for expensive license

Alternative Hypothesis - OSS operating system experience effects on the decision of

choosing OSS operating system if the respondents must pay for expensive license.

This study found 12 value is 0.114. It is less than critical value with one degree of

freedom at 5o/o sigrrificance level (0.114<3.841). Consequently, null hypothesis is

accepted that OSS operating system experience does not effect on the decision of

choosing OSS operating system if respondents must pay for expensive license.

Question: Does the OSS operating system experience effect on agreement with

Linux becomes the Thai national operating system?

Nutl Hypothesis - OSS operating system experience does not ef[ect on agreement with

Linux becoming the Thai national operating system

Alternative Hypothesis - OSS operating system experience effects on agreement with

Linux becoming the Thai national operating system

+
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This study found y2 value is 0.186. It is less than critical value with one degree of

freedom at SYo significance level (0.186<3.841). Consequently, null hypothesis is

accepted that OSS operating system experience does not effect on agreement with

Linux becoming the Thai national operating system.

Table 4.16 would assume that the open source operating system experience

was not significant to the decision for choosing open source operating system and

Table 4.18 would be assumed that the open source operating system experience was

not significant to agreement with Linux becomes the Thai national operating system,

however, most students who had no experience with Linux had spent less confidence

than students who had Linux experience. Table 4.19 shows that more than half of

respondents (57 percent) who had some experience with Linux believed that Linux

was possible to be the Thai national operating system whereas less than half of

respondents (43 percent) who had no experience with Linux did not believe Linux was

possible to be the Thai national operating system.

Most of the respondents (38 percent) spent 5l-79o/o possibility to Linux. With

this group, respondents who have some Linux experience had more confidence than

respondents who had no Linux experience in both cases of client and server Linux. It

is shown in Table 4.20.

Most of the respondents thought that it should be 5-6 years of Linux

development before becoming the Thai national operating system. The Mean of the

time period for Linux development is 5.11 years. Table 4.21 shows time for

development Linux becomes Thai national operating system classified by computer

experience. While the majority of respondents believe that 5-6 years is the time period

for development Linux becomes the Thai national operating system, the percentage of
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respondents who have 8-9 years computer experience believe that "more than 10

years" should be sufficient for development This is equal to percentage of respondents

who believe o'5-6 years" wth24.3 percent.

Table 4.17 Percentage of students who reported their opinion when Linux becomes
the Thai national operating system

Ooinion Percentage
1. Linux should be promoted to be used in University/Institute's
curriculum

63.9

2. Linux can be further modified and developed 55.0
3. Saving budget 52.1

4. It helps promoting the use of legal software 45.4

5. Not sure whether some software can run on Linux 41.0
6. It is efficient and can support my work 31.1

7.Lack of technical staffor organization in Thailand for technical
support.

27.7

8. Not sure whether some hardware can work with Linux 25.5

9. Lack of application program that run on Linux 20.4
10. Lack ofbooks and knowledge resources for Thai people t9.3
11. It wastes a lot of time to learn a new operating system 10.3

12. Worry about the security of Linux 9.7
13. The oresent ooeratins svstem works well. No need to chanse 7.2

Table 4.18 Percentage distribution of agreement with Linux becomes the Thai
national operating system classified by open source operating system experience

Open Source Operating
System Experience

Do you agree with Linux become the
Thai National Operating System? Total

no yes

No experience
Some experience

35.8
33.7

64.2
66.3

100.0
100.0

Total 34.8 65.2 100.0
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Table 4.19 Percentage of possibility of Linux's becoming the Thai national
operating system classified by Linux usage

Table 4.22 shows percentage distibution of time for development of Linux before

it becomes the Thai national operating system classified by Linux usage. Both case

respondents who have and do not have experience with Linux thought ttrat Linux

development should take 5-6 years before becoming the Thai national operating system.

Most of the client and server Linux users thought that 5-6 years is the time for

Lintr:r development. Table 4.23 shows time period comparisons between percentage

distribution of Client Linux and Server Linux respondents. Among most respondents who

have no experience with Linux as server or client thought that it would take between 5-6

years for Linux to become the national operating system. However, respondents who

have experience with Linux as client thought 5-6 years whereas respondents who have

experience with Linux as server thought 34 years before becoming the Thai national

operating system. Both tlpes of Linux usage in total shows that it should take 5-6 years.

I
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Possibility

Linux Experience
No

experience
with Linux

Some
experience
with Linux

Total

Absolutely sure (100%)
Rather possible (80-99%)
May be. If we have a good cooperation
from several sources (51-79%)
Not sure(5O%)
There will be a lot of efflort to reach
that(30-49%)
Close to impossible (l-29%)
Impossible (0%)
no opinion, don't know
Not at all accept
For a user, it is impossible, but for a
server it is possible
It should not be required because of
study restriction

2.5
4.4
35.7

29.8
15.4

8.8
2.8
0.3
o:,

t4.t
11.5

,t_o

1.3

1.3

5.1

6.4
44.9

3.0
4.8
37.5

10.1

2.3
0.3
0.3

, 0.3

0.3

26.7
14.6

Total (396 cases) 100.0 100.0 100.0
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Table 4.20 Possibility comparison between percentage distribution of Client
Linux and Server Linux respondents

Table 4.21Percentage distribution of time for development Linux becomes the
Thai national operating system classified by computer experience

)

I

{

Possibility

Client Linux Experience Server Linux Experience
No

Some
experience
rvith Clienr

Linux

Total

No Some

Totalwith
CIient
Linux

with
Server
Linux

EIPEI tEtli

with
Server
Linux

Absolutely sure (100%)
Rather possible (80-99%)
May be. If we have a good
cooperation from several
sonrces (51-79%)
Not sure(50%)
There will be a lot of effort
to reach that (30-49%)
Close to impossible
(r-2e%)
Impossible (0%)
No opinion, don't know
Not at all accept
For a user, it is impossible,
but for a server it is possible
It should not be required
because of study restriction

9.5

2.6
0.3
0.3
0.3

0.3

2.3
5.2

35.3

28.t
15.2

6.3
2.1

54.2

12.5

10.4

14.6

2.8
4.8
37.6

26.8
14.6

10.1

2.3
0.3
0.3
0.3

0.3

2.5
4.1
37.3

28.2
ls.5

9.4

2.5
0.3
o-,

5.9
1 1.8

41.2

8.8
8.8

17.6

iu

2.9

2.8
4.8
37.6

26.5
14.9

10.1

2.3
0.3
0.3
0.3

0.3

Total 100.0 100.0 100.0 100.0 100.0 100.0

Time Period
Computer Experience

Total
0-1 2-3 4-5 6-7 8-9 l0+

Immediately 0.9 1.8 0.5

Less than t year

l-2year
3-4 year

10.0 tg.2
23.1

l,:i;i,,i

1.3

1.t
10.3

2.5

3.7
i8i
24.8

1.0

e.4
32.3

8.1

8.1

18.9

21.,4

26.8

2.t
1i.5
25.4

5-6 ygar
7-B year
9-10 year
More than l0 years

Others

50.0 30.2

1l:5
5.2
6.3

4.1

243
. 5,4

8.1

2.8

19.6

3o:o
,q-.0

3.6
r:2.s

8.9

5.4

Total (386 cases) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 4.22 Percentage distribution of time for development Linux becomes the
Thai national operating system classified by Linux usage

Table 4.23 Time period comparison between percentage of Client Linux and
Server Linux respondents

Table 4.24 shows that 37 percent of respondents thought that the lack of experts

for consulting was the problem that should be taken care of first. Whereas 16-18 percent

of respondents thought that the ability to displays Thai font on Linux and the ability to use

D

I

t

Time Period

Linux Experience

TotalNo
experience
with Linux

Some
experience
with Linux

fql4gdiately
lesg than 1 ye,ar

.. or-5

2.8
.1,2

1.8

o-r8-.

2.4
l-2year l9-,-o

24.2
zgi.g

7,1

4.7

10.7 15.3
3-4yew
5-6 year

7-8yew
9;10 year
more than lO_years

27:2
27.8
4,7
9.5

25.5

28.9
6,1

6.8
8.5 13.0 10.6

Others 3.3 4.1 3.6
Total 100.0 100.0 r00.0

Time Period

Client Linux Usaee Server Linux Usage

No Some
experience
rith Client

Linux

Total

No Some

Total
experiencc
rith Client

Linux

with
Server
Linux

lPWr rvu'

with
Server
Linux

Immediately
Less than 1 year
l-2 years

3-4 years

5-6 years

7-8 years

9-10 years

More than 10 yeaxs

Others

0.9
2.t
14.7
26.s
28.6
6.2
5.0

1 1.8

4.2

i,
18.4
16.3

34.7
4.1

18.4
o-o

0.8
2.3
15.2
25.3
29.4
5.9
6.7
10.8

3.6

0.8
2.3
15.9
24.6
30.0
5.7
6.8
10.5

3.4

3.0
9.t

33.3
24.2
6.1

6.1

t2.l
6.1

0.8
2.3
1s.3
25.4
29.5
5.7
6.7
10.6
3.7

Total 100.0 100.0 100.0 100.0 100.0 100.0
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Thai language on Office Suit program should be taken care of first. The difference

between the Thai language problem and the lack of experts for consulting is

approximately 50 percent.

Table 4.24 Obstacles should be taken care of to make Linux the Thai national
operating system classified by problems and order of obstacle should be taken
care

Obstacles should be taken care (percent) l"' 200 3to

L-ack of qlp-grt! fg-r qgnsulting-

The ability to display Thai font on Linux
36.8 14.6 16.7

17.8 24.4 2s.6
The ability to use Thai language on Offrce zuit
program
Lack of software that runs on Linux

16.4

12..,9

27.4

9.2

14.4

11.9
Lack 9f the cgnlnuous public relation!
Lack ofbooks or knowledge resources for Thai
people

8.0 5.4 9.6
5.5

i,.6

t7.3

t.i -

t4.7

i.i^Linux does not support some hardware

Total 100.0 100.0 100.0
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CHAPTER V

DISCUSSION

The finding of this study analyze open source software usage in Thailand,

factors affecting open source software usage, and usage trends in Thailand. In order to

show the results of the data analysis more obviously, a discussion of each issue studied

would be useful.

5.1 Usage of Open Source Software in Thailand

This study found that OSS is used in every activity of the respondents who spent

time on the computer doing all activities except research analysis. OSS operating

system usage is classified by activity which respondents spent the most time using in

descending order: hardware, computer network, programming, intemet, office suit

program, computer.graphic/multimedi4 game, and research analysis (no respondents

used the OSS operating system for this activity). lnternet is the activity which most

respondents, 34 percent spend the most time on but hardware and computer network are

activities which respondents used OSS operating system over 50 percent of the time. In

the year 2001, or:ily 22 percent of respondents were using OSS operating system. Linux

was most popular. Some other OSS operating systems were Solaris, Machintosh OS X,

and BSD listed in order of descending popularity. MS Windows got the biggest market

share, especially Windows 95l98lME. Except for the operating system, the popular

OSSs are tools for programming including computer programming language,

development library, and database. Java was the most popular OSS computer language

and Java development library was also the most important for programming. The

c
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advantage of Java is write can rul on any plaform. This would be a reason for selecting

it. MySQL, a database management system, was found to be most popular. PERL,

KDE, Sendmail, Apache, Pine, Mozilla, and OpenOffice (Star Office), which can be

found on Linux platform,were used by some respondents.

From the survey datry 43 percent of respondents used Linux and this number

decreased to 20 percent in year 2001 (the gathering data period is during 24 November

2001- 25 December 2001). More than one-half decreased.

Twenty three percent of public universities and l8 percent of private universities

use OSS operating system. Sixteen percent of female and 25 percent of male students

use OSS operating system. This study found that the type of university, or sex is not

statistical significant to OSS operating system usage by Chi-Squared analysis at 5Yo

significance level. The majority of OSS operating system users had 4-5 years computer

experience and were 20-24 years old. Sixty two percent OSS operating system usage

tends to increase in volume by decreasing computer experience, down to 4-5 years

computer experience n20-24 year age group.

Operating system affects other software usage. Respondents who used OSS

operating system also used other OSS types including Application Environment,

Development Library, and Application. Twenty two percent of students who have their

own computer and 6 percent of students who do not have their own computer used open

source operating system.
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5.2 Reasons of Open Source Software Usage

The factors why OSS usage was most popular could be the same reasons why

OSS is not popular in Thailand. Although the operating system is a part of computer

system working, it is very important and influences other software usage. Seventy

eight percent of respondents were concemed with their work. The Operating system has

to be appropriate to their work. The percentage of the ease of use and Thai language

ability is more than 50 percent of respondents reported. Fgrthermore, there are many

factors ttrat should be considered. After considering the factors which affected the usage

of the most popular operating system usage in the year 2001 (windows 95/98/ItdE) and

considerations that would make Linux become the Thai national operating system, the

most interesting factor wtts the appropriateness or support for the user's work' The

respondents reported 31 percent for Linrx and 78 percent for Windows 95/98/\tIE that

appropriate for their work. The difference of the both operating system is more than

one-half of percentage of windows. Linux needs the enthusiasm to develop and

promote its features and efficiency'

5.3 pattern and trend of open source software usage in IT organization

According to the opinion survey about which was the most popular open source

operatingsystem,LinuxwastheThainationaloperatingsystem.Mostofthe

respondents, 65 percent, agree with this policy and also 78 percent of all respondents

decided to choose open source operating system to work instead of current expensive

license operating system. The fust reason is open source softrrare can be downloaded

for free. on the other hand, the first reason in case of respondents who did not choose is

*refamiliaritywiththecurrentoperatingsystem.
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After comparison between respondents who do have and do not have experience

with OSS operating system, this study found 78 percent of respondents who chose OSS

operating system instead of expensive softtrare license never used oSS operating

system before. sixty five percent of respondents who agree with Linrx becoming the

Thai national operating system and more than one-half, 52 percent have no experience

with OSS operating system. This means that although users do not have experience

with OSS operating system, they are ready to leam it in order to accomplish their works'

Forty five percent of respondents felt confident to the possibility of Linux

becoming the Thai national operating system. Fiffy six percent have some experience

with Linux. Respondents who have some experience with Linrx were more confident

in Linux than respondents who did not have any experience.

Comparison between respondents who do have and do not have experience with

Linrx as client and server machine found that respondents who have some Linux

experience felt more confident than respondents who have no Linux experience in both

of client and server. Most of respondents, 30 percent, thought ttrat 5-6 years is the time

for development Linux. ForE four percent of all respondents believed that it would take

less than 5-6 years lrtfi27 percent believed that it would take time more than 5-6 years.

The mean of time to develop Linux to become the Thai national operating system is 5.11

years.

Furthermore, this study found that experience with the open source operating

system would not be the main factor in the decision. The Majority, 64 percent of

respondents, recofllmended that Linux should be promoted for use in the curriculum of

university or academic institutes. Whereas, Eily users did not feel confident in Linux

due to software and hardware which can not run on Linux and security on Linux, some
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expressed trust in the security of Linux. This is a conflict of the experience of users

because there are few experienced respondents expressing their confidence. Ten percent

of all respondents worry about the security of Linux whereas 1 percent express that the

security of Linux is efficient. Not all worry about the Linux security but some express

trust in the security of Linux. This feature should be promoted by Linux experienced

users.

The interview data would emphasize factors affecting software usage. The

operating system and software usage in companies has been following the new software

products which can support their works. Not only the proprietary software was chosen

but also OSS. Making a decision depends on many factors of business. The first,

software supports their works and has the features that they need. The second, the

reliability is the critical factor. The company prefers to pay for their confidence. They

do not want any risks. They believed that the software products which have customer

services or support tend to meet the expected results. The other factors such as cost,

upgradability, experience of their developers would be minor factors for consideration.

The current file-type of data and current system is the problem for porting to

open source due to expense and time. Moreover, Thai language enable ability is not

complete on the necessary software such as ofEce suit program.

After Linux arrived in Thailand, the discontinuation of Linux's promotion in

many publications such as Thai computer magazines or Thai books effected the cr.rrent

usage. At present, Bffiy Thai govemment divisions and private sections are conscious

of OSS, especially operating system thus Linux TLE (Thai Language Edition) and

Linux SIS (School Intemet Server) are developing for Thai people aiming to narrow the

gap between pirated software and legal software use, and promoting local business
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development (41). The problem, portability of data which has file-type as Microsoft

document (doc) was solved after releasing Pladao; office suit program has been getting

cooperationbetweenNEcTEc and Sun Thailand Co., Ltd.

The policy, making Linux as the Thai national operating system, shows the

enthusiasm to break a software usage problem in Thailand; as a result the human resource

development has been paylng more attention too. OSS should be the best tool in which

every one can leam, modiff, and make own opportunities in software mmket. The

academic instihrte or university should be the first pilot project to use OSS because

consultants and experts are needed. Experts in academic institute should be the best

consultants for software usage.

A few case studies in universities and government were found in this study.

They showed ttre potential of OSS, especially the operating system Linux, and how well

Linux worked and its reliability. The interview data was obtained from representatives

of public and private sections. They were concemed with the same problem,

"Familiarity with the current operating system", because this would make people unable

to improve themselves. This attitude is the main problem to changeover.

This study found the necessary information to bring OSS to break IT

consumption problems. The first eight obstacles are shown below in descending order

that should be taken care of to make Linux the Thai national operating system.

1. Lack of experts for consulting

2. The ability to display Thai font on Linux

3. The ability to use Thai language on office suit program

4.Lackof software that runs on Linux

5. Lack of the continuous public relations
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6. Lack of books or knowledge resources for Thai people

7. Linux does not support some haxdware

8. Improve graphic user interface : easier to use

The first obstacle that should be taken care of is the "Lack of experts for

consulting". Users need to ensure that they have consultants, but it seems that there are

few consultants that they can ask for help directly thus they trust the taditional

operating system like MS Windows which most of neighborhoods used, although the

others are more efficient. Finally, OSS usage could not grow if the users do not trust in

the sysiem. Forty three percent of respondents have used open source operating system

Linux but this number dropped down to 20 percent more than one-hali in year 2001. If

there is a OSS that can respond to user's need in every activity, the OSS will gain more

popularity. Trusting in software efficiency is very necessary for novice users.

Many countries pay attention to OSS. Some countries have decided to replace

Windows and other commercial software products with OSS applications. The

following are the nations that encourage the use of Linux (a1): 1) Finland,2) Peru, 3)

Kore4 4) Thailand, 5) Philippines, 6) France, T) Germany,8) Taiwan,9) China

Norway and United Kingdom are supporting both types of software, proprietary

and OSS. Thailand is a counfiry that is attempting to develop OSS operating system,

Linux as the national operating system, Linux SIS for seryers and Linux TLE for

desktops. Both of them are being developed by the government-subsidized technology

development Soup NECTEC (41). Moreov6r, there is cooperation from many

collaborators in order to get rid of the OSS restrictions and most of all respondents had

confidence in Linux. The tend of OSS usage would increase. Certainly, it will take a

long time and it needs more co-operation.
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5.4 Implications of results

The outcome of this study could be of benefit for policy information in

encouraging legal software use. Pattern of OSS usage and factors aflecting to OSS

usage should be the projector for finding a solution to break the point problems in

order to develop IT and IT consumption for Thailand specifically.

This research guides an alternative way for IT development in the future.

Users should consider every tool by themselves not only by taditional software use.

Opinions of students and representatives of public and private organizations should be

useful for improvement of IT curriculum in order to develop effective IT human

resources.

5.5 Limitation

Trend is from the analysis of the existing data of the one-year survey and

opinions of the representatives from public and private organizations. It is not clear and

is inadequate data. The research needs continuous data gathering for prediction of OSS

usage tend.

t

t

t

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Jongjit Rittirong Conclusion and Recommendation 174

CHAPTER VI

CONCLUSION AND RECOMMENDATION

6.1 Conclusion

Since almost all of the technology for IT development and utilization is imported,

a large portion of the budget is spent abroad in order to get new innovations of technology,

especially in computer software. Most software rights are held by software licensing

agents. Users are restricted to be users because people use taditional softrrare. Thailand,

a developing counfiy, needs its own knowledge base to reduce the gap between pirated

software and legat software use, and to promote local business development. OSS should

be considered by Thai people for use because of its concept, freedom for studying,

modification ability, and distibution. It is essential to investigate the current status of

OSS usage in IT-related organizafions in Thailand and also gather necessary data

including pattems and tends to determine factors affecting to open source software usage.

The survey data was obtained from questionnaires to 400 students in the

institute/university in the major of computer science, computer engineering, and IT-related

to computer and software development. They we200 public university students and 200

private gniversity students. This research investigates the usage of OSS in Thailand,

determines factors affecting the usage of OSS, and investigates the pattems and tends of

OSS usage in IT organization focussing on operating system. In order to accomplish

research objectives, all of them were random by Multi-Stage Random Sampling approach

in order to get the representative outcomes of the academic universities/institutes. The

survey data was amlyzsdby using SPSS program. The percentage, percentage distibution,
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and Chi-squared were employed for and analysis and description. To get more

information for analysis, this study interviewed the representatives of public and private

organizations. Some organizations which r*ilize OSS are shown. In summary, the

following m{or conclusions emerged from this study:

Open source software usage and current stafus

OSS is used in every activity: Inteme! prograntming, game, office suit prograrn,

computer graphic/multimedi4 hardware, computer networlg except research analysis.

Intemet is the activity which most of respondents qpent the most time on, but hardware and

computer network are the activities which respondents used OSS operating system more

than fifty percent of the time. Among OSS operating system, Linux is the most popular bnt

Windows 951981Nts has the largest mmket share. The usage of Linux in 2001 was reduced

by more than 50 percent by people who have some experience with Linux.

Pattern of open source software usage

This study found that type of university, sex, and computer ownership are not

statistical significant to OSS operating usage by Chi-Squared analysis at five percent

significance level. Among the majority of the age group, 20-24 years old OSS operating

system usage tends to increase in volume by decreasing computer experience down to

4-5 years computer experience. Operating system affects the software use. Respondents

who used OSS operating system also used other OSS softvrare types including Application

Environment, Development Library, and Application.

Opinion for becoming of Linux to the national operating system and case studies

Most of respondents agree with the policy of Linux becoming the Thai national

operating system and also decided to choose OSS operating system to work instead of
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curent expensive license operating system. The majority of respondents recommend that

Linux should be promoted to the curriculum of universities.

Reasons and obstacles for using open source software

The first tlree reasons which respondents reported are the operating system

should be appropriate to their work, ease of use, and Thai language ability. In

business, the first factor which they are concerned with is that the software has to

support their work, the same as respondents reported. The second is reliability because

customers do not want risk system fail. Because Thai language is the formal language of

Thailand, users need to ensure that the new software such as OSS can support Thai

language as well as MS Word. The first three obstacles are the lack of experts for

consulting, ability to display Thai font on Linux, and ability to use Thai language on

office suit program.

Usage trend of open source software in Thailand

It may take a long time to develop Linux and its necessary softurare for each

activity before Linux becomes the Thai national operating system. OSS dwelopme,lrt in

Thailand is in progress such as Linr.ur TLE for desktop, Linrx SIS for server, OpenOffice.org

for Thai people. Although, OSS usage in Thailand decreased in 2001, OSS usage tend in

Thailand will increase because of the enthusiasm ofmany sources.

6.2 Recommendation

Recommendation is presented in two parts as follows:

6.2.1 Recommendation regarding research outcome

The outcome of this study could be of benefit for policy information in

encouraging legal software usage and also gurde an alternative way for IT development.
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The Pattem of OSS usage and factors affecting OSS usage should be the projector for

finding a solution to break the point problems in order to improve IT development and IT

consumption for Thailand. Opinions of students and representatives of public and private

organizations shoutd be used to improve IT cuniculum to develop effective IT human

resources because of the curent lack of OSS experts, especially in the area of operating

system, and students could have a chance to snrdy and develop independently. The other

factors such as open souce knowledge resource, taining, books, comptrter magazines for

Thai people are necessary to develop human resources.

ln addition to the technical problems the behavior of users are also a critical

obstacle. They may be against immediate change. Because using software is not the

religion, the correct suggestion would tend to increase the correct understanding and

attitude for software use; moreover, learning in an academic institute or university

should emphasize the legal software usage. A balance of OSS and proprietary

software use and development should be further examined. Both of them should

support each other because of the new innovations and OSS value.

6.2.2 Recommendation for further study

The next step in further study should be to compare universities that support OSS

and universities that do not support OSS in the following issues: educational budget

computer-oriented learning, job opporhrnities, student's expectations; therefore, the IT

policy comparison nmong public organizations, private organizations, and the government

authority to other counties would be useful to discover the best solution for IT

development in Thailand.
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Appendix A

Open Source Software Licenses

The Artistic License

Preamble

The intent of this document is to state the conditions under which a Package may be
copied, such that the Copyright Holder maintains some semblance of artistic control
over the development of the package, while giving the users of the package the right to
use and distribute the Package in a more-or-less customary fashion, plus the right to
make reasonable modifications.

Definitions

ttPackagett

refers to the collection of files distributed by the Copynght Holder, and
derivatives of that collection of files created through textual modification.

ttStandard Versiontt

refers to such a Package if it has not been modified, or has been modified
in accordance with the wishes of the Copyright Holder as specified below.

"Copyright Holder"

is whoever is named in the copynght or copyrights for the package.

rrYouil

is you, if you're thinking about copying or distributing this Package.

" Reasonable copying fee"

is whatever you can justifu on the basis of media cost, duplication charges,
time of people involved, and so on. (You will not be required to justiff it to
the Copyright Holder, but only to the computing community at large as a
market that must bear the fee.)

"Freely Available"

o
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1.

means that no fee is charged for the item itself, though there may be fees
involved in handling the item. It also means that recipients of the item may
redistribute it under the same conditions they received it.

Paragraphs

You may make and give away verbatim copies of the source form of the
Standard version of this Package without restriction, provided that you
duplicate all of the original copynght notices and associated disclaimers.
You may apply bug fixes, portability fixes and other modifications derived
from the Public Domain or from the Copynght Holder. A Package modified in
such a way shall still be considered the Standard Version.
You may otherwise modiff your copy of this Package in any way, provided
that you insert a prominent notice in each changed file stating how and when
you changed that file, and provided that you do at least ONE of the following:

a)

place your modifications in the Public Domain or otherwise make them
Freely Available, such as by posting said modifications to Usenet or an
equivalent medium, or placing the modifications on a major archive site
such as uunet.uu.net, or by allowing the Copyright Holder to include your
modifications in the Standard Version of the Package.

b) use the modified Package only within your colporation or organization.

c) rename any non-standard executables so the names do not conflict with
standard executables, which must also be provided, and provide a separate

manual page for each non-standard executable that clearly documents how it
differs from the Standard Version.

d) make other distibution arrangements with the Copynght Holder.

You may distribute the programs of this Package in object code or executable
form, provided that you do at least ONE of the following:

a) distribute a Standard Version of the executables and library files, together
with instructions (in the manual page or equivalent) on where to get the
Standard Version.

b) accompany the distribution with the machine-readable source of the Package

with your modifications.

c) give non-standard executables non-standard names, and clearly document
the differences in manual pages (or equivalent), together with instructions on
where to get the Standard Version.

d) make other distribution arrangements with the Copyright Holder.

You may charge a reasonable copying fee for any distribution of this Package.

You may charge any fee you choose for support of this Package. You may not
charge a fee for this Package itself. However, you may distribute this Package

2.

3.

t
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in aggregate with other (possibly commercial) programs as part of a larger
(possibly commercial) software distribution provided that you do not advertise
this Package ff; a product of your own. You may embed this Package's

interpreter within an executable of yours (by linking); this shall be construed as

a mere form of aggregation, provided that the complete Standard Version of
the interpreter is so embedded.
The scripts and library files supplied as input to or produced as output from the
progmms of this Package do not automatically fall under the copyright of this
Package, but belong to whomever generated them, and may be sold

commercially, and may be aggregated with this Package. If such scripts or
library files are aggregated with this Package via the so-called "undump" or
"unexec" methods of producing a binary executable image, then distribution of
such an image shall neither be construed as a distibution of this Package nor
shall it falt under the restictions of Paragpphs 3 and 4, provided that you do

not represent such an executable image as a Standard Version of this Package.

C subroutines (or comparably compiled subroutines in other languages)

supplied by you and linked into this Package in order to emulate subroutines

and variables of the language defined by this Package shall not be considered

part of this Package, but are the equivalent of input as in Paragraph 6, provided

these subroutines do not change the language in any way that would cause it to
fail the regression tests for the language.

Aggregation of this Package with a commercial distribution is always

permitted provided that the use of this Package is embedded; that is, when no

overt attempt is made to make this Package's interfaces visible to the end user

of the commercial distribution. Such use shall not be construed as a

distribution of this Package.

9. The name of the Copynght Holder may not be used to endorse or promote

products derived from this software without specific prior written permission.

IO. THIS PACKAGE IS PROVIDED ''AS IS'' AND MTHOUT AT{Y EXPRESS

OR IMPLIED WARRANTIES, INCLUDING, MTHOUT LIMITATION,
THE IMPLIED WARRA}ITIES OF MERCHANTIBILITY AND FITNESS

FOR A PARTICULAR PURPOSE.
The End

t
7.

8.
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The BSD License

The following is a BSD license template. To generate your own license,
change the values of OWNER, ORGANIZATION and YEAR from their
original values as given here, and substitute your own.

Note; The advertising clause in the license appearing on BSD Unix files was
officially rescinded by the Director of the Offrce of Technology Licensing of
the University of California on July 221999. He states that clause 3 is "hereby
deleted in its entirety."

Note the new BSD license is thus equivalent to the MIT License, except for the
no-endorsement final clause.

<OWNER>: Regents of the University of California
<ORGANZATION> = University of Californiq Berkeley
<YEAR> = 1998
In the original BSD license, the first occurrence of the phrase "COPYRIGHT
HOLDERS AND CONTRIBUTORS" in the disclaimer read "REGENTS ANID
CONTRIBUTORS''.
Here is the license template:
Copyneht (c) <YEAR>, <OWNER>
All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are

permitted provided that the follow{ng conditions are met:
. Redistributions of source code must retain the above copynght notice, this list

of conditions and the following disclaimer.
o Redistributions in binary form must reproduce the above copynght notice, this

list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

o Neither the name of the <ORGANIZATION> nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS ''AS IS'' AND ANY E)(PRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SFIALL THE REGENTS OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS

OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AI\ID ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

,
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GDIU General Public License
General Public License Version 2, June 1991 Copyright (C) 1989,1991 Free Software
Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02l l l-1307, USA
Everyone is permitted to copy and distribute verbatim copies of this license document,
but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to
share and change it. By contrast, the GNU General Public License is intended to
guarantee your freedom to share and change free software-to make swe the software
is free for all its users. This General Public License applies to most of the Free
Software Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation soffware is covered by the GNU
Library General Public License instead.) You can apply it to your programs, too.
When we speak of free software, we a^re referring to freedom, not price. Our General
Public Licenses are designed to make sure that you have the freedom to distribute
copies of free software (and charge for this service if you wish), that you receive
source code or can get it if you want it, that you can change the software or use pieces

of it in new free programs; and that you know you can do these things.
To protect your rights, we need to make restrictions that forbid anyone to deny you
these rights or to ask you to surrender the rights. These restrictions tanslate to certain
responsibilities for you if you dishibute copies of the software, or if you modiff it.
For example, if you distribute copies of such a program, whether gratis or for a fee,
you must give the recipients all the rights that you have. You must make sue that
they, too, receive or can get the source code. And you must show them these terms so

they know their rights.
We protect your rights with trvo steps: (1) copynght the software, and (2) offer you
this license which gives you legal permission to copy, distribute and/or modi$r the
software.
Also, for each author's protection and ours, we want to make certain that everyone
understands that there is no waranty for this free software. If the software is modified
by someone else and passed on, we want its recipients to know that what they have is
not the original, so that any problems introduced by others will not reflect on the
original authors' reputations.
Finally, any free progftm is threatened constantly by software patents. We wish to
avoid the danger that redistributors of a free program will individually obtain patent
licenses, in effect making the program proprietary. To prevent this, we have made it
clear that any patent must be licensed for everyone's free use or not licensed at all.
The precise terms and conditions for copying, disfribution and modification follow.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AI\D
MODIFICATION

0. This License applies to any program or other work which contains a notice
placed by the copyright holder saying it may be distributed under the terms of this
General Public License. The "Program", below, refers to any such program or work,
and a "work based on the Program" means either the Program or any derivative work
under copyright law: that is to say, a work containing the Program or a portion of it,

t
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either verbatim or with modifications and/or translated into another language.
(Hereinafter, translation is included without limitation in the term "modification".)
Each licensee is addressed as "you".
Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running the Program is not restricted,
and the output from the Program is covered only if its contents constitute a work based
on the Program (independent of having been made by running the Program). Whether
that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code
as you receive it, in any medium, provided that you conspicuously and appropriately
publish on each copy an appropriate copynght notice and disclaimer of warranty; keep
intact all the notices that refer to this License and to the absence of any warranty; and
give any other recipients of the Program a copy of this License along with the
Program.
You may charge a fee for the physical act of tansferring a copy, and you may at your
option offer waranty protection in exchange for a fee.

2. You may modif your copy or copies of the Program or any portion of it,
thus forming a work based on the Program, and copy and distribute such modifications
or work under the terms of Section I above, provided that you also meet all of these

conditions:
. a) You must cause the modified files to carry prominent notices stating that

you changed the files and the date of any change.
. b) You must cause any work that you distibute or publish, that in whole or

in part contains or is derived from the Program or any part thereot to be
licensed as a whole at no charge to all third parties under the terms of this
License.

. c) If the modified progrulm normally reads commands interactively when
run, you must cause it, when started running for such interactive use in the
most ordinary way, to print or display an announcement including an
appropriate copynght notice and a notice that there is no warranty (or else,

saying that you provide a warranty) and that users may redistribute the
progam under these conditions, and telling the user how to view a copy of
this License. @xception: if the Program itself is interactive but does not
normally print such an announcement, your work based on the Program is
not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable
sections of that work are not derived from the Program, ffid can be reasonably
considered independent and separate works in themselves, then this License, and its
terms, do not apply to those sections when you distribute them as separate works. But
when you distribute the same sections as part of a whole which is a work based on the
Program, the distribution of the whole must be on the terms of this License, whose
permissions for other licensees extend to the entire whole, and thus to each and every
part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work
written entirely by you; rather, the intent is to exercise the right to control the
disfiibution of derivative or collective works based on the Program.

I

t

h

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Jongjit Rittirong Appendix A / 90

ln addition, mere aggregation of another work not based on the Program with
the Program (or with a work based on the Program) on a volume of a storage or
distibution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section
2) n object code or executable form under the terms of Sections I and 2 above
provided that you also do one of the following:

. a) Accompany it with the complete corresponding machine-readable source
code, which must be distributed under the terms of Sections I and 2 above
on a medium customarily used for software interchange; or,

. b) Accompany it with a written offer, valid for at least tlree years, to give
any third party, for a charge no more. than your cost of physically
performing source distribution, a complete machine-readable copy of the
corresponding source code, to be distributed under the terms of Sections I
arrd2 above on a medium customarily used for software interchange; or,

. c) Accompany it with the information you received as to the offer to
distribute corresponding source code. (This altemative is allowed only for
noncommercial distribution and only if you received the program in object
code or executable form with such an offer, in accord with Subsection b
above.)

The source code for a work means the preferred form of the work for making
modifications to it. For an executable work, complete source code means all the source

code for all modules it contains, plus any associated interface definition files, plus the
scripts used to control compilation and installation of the executable. However, ffi o

special exception, the source code distributed need not include anything that is
normally distributed (in either source or binary form) with the major components
(compiler, kernel, and so on) of the operating system on which the executable runs,
unless that component itself accompanies the executable.
If distribution of executable or object code is made by offering access to copy from a

designated place, then offering equivalent access to copy the source code from the
same place counts as distibution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modiff, sublicense, or distribute the Program except as

expressly provided under this License. Any attempt otherwise to copy, modiff,
sublicense or distribute the Program is void, and will automatically terminate your
rights under this License. However, parties who have received copies, or rights, from
you under this License will not have their licenses terminated so long as such parties

remain in full compliance.
5. You are not required to accept this License, since you have not signed it.

However, nothing else grants you permission to modiff or distribute the Program or its
derivative works. These actions are prohibited by law if you do not accept this
License. Therefore, by modifing or distributing the Program (or any work based on
the Program), you indicate your acceptance of this License to do so, and all its terms
and conditions for copying, distributing or modiffing the Program or works based on
it.

6. Each time you redistribute the Program (or any work based on the Program),
the recipient automatically receives a license from the original licensor to copy,

t
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distribute or modiS the Program subject to these terms and conditions. You may not
impose any further restictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to this License.

7. It as a consequence of a court judgment or allegation of patent infringement
or for any other reason (not limited to patent issues), conditions are imposed on you
(whether by court order, agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this License. If you cannot
distribute so as to satisff simultaneously your obligations under this License and any
other pertinent obligations, then as a consequence you may not distribute the Program
at all. For example, if a patent license would not permit royalty-free redistribution of
the Program by all those who receive copies directly or indirectly through you, then
the only way you could satisff both it and this License would be to refrain entirely
from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply and the section
as a whole is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the sole
purpose of protecting the integrity of the free software distribution system, which is
implemented by public license practices. Many people have made generous

contributions to the wide range of software distributed through that system in reliance

on consistent application of that system; it is up to the author/donor to decide if he or
she is willing to distribute software through any other system and a licensee cannot

impose that choice.
This section is intended to make thoroughly clear what is believed to be a consequence

of the rest of this License.
8. If the distribution and/or use of the Program is restricted in certain countries

either by patents or by copyrighted interfaces, the original copyright holder who places

the Program under this License may add an explicit geographical distribution
limitation excluding those countries, so that distribution is permitted only in or anong
countries not thus excluded. ln such case, this License incorporates the limitation as if
written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of
the General Public License from time to time. Such new versions will be similar in
spfit to the present version, but may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version number. If the Program specifies
a version number of this License which applies to it and "any later version", you have
the option of following the terms and conditions either of that version or of any later
version published by the Free Software Foundation. If the Program does not speciff a
version number of this License, you may choose any version ever published by the
Free Software Foundation.

10. If you wish to incorporate parts of the Progtam into other free programs

whose distribution conditions are different, write to the author to ask for permission.
For software which is copyrighted by the Free Software Foundation, write to the Free

Software Foundation; we sometimes make exceptions for this. Our decision will be

t
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guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.

NO WARRANTY
1T. BECAUSE TIIE PROGRAM IS LICENSED FREE OF CHARGE,

THERE IS NO WARRANITY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTIIERWISE STATED
IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM 'AS IS'' WITHOUT WARRANTY OF ANY KIND,
EITHER DGRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, TIIE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. TIIE ENTIRE RISK AS TO THE QUALITY ANID
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD TIIE PROGRAM
PROVE DEFECTIVE, YOU ASSUME TTIE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.
. 12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANIY
OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE
PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECI.AL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE TTIE
PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH
ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS A}ID CONDITIONS

o
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a The Mozilla Public License CMPL)
Version 1.1

1. Definitions.
1.0.1. "Commercial Use" means distibution or otherwise making the Covered
Code available to a third party.
1.1. ttContributort' means each entity that creates or contibutes to the creation of
Modifications.
1.2. rrContributor Versiont' means the combination of the Original Code, prior
Modifications used by a Contributor, and the Modifications made by that particular
Contributor.
1.3. t'Covered Code" means the Original Code or Modifications or the
combination of the Originat Code and Modifications, in each case including
portions thereof.
1.4. "Electronic Distribution Mechanism" means a mechanism generally
accepted in the software development community for the elechonic transfer of
data.
1.5. ttExecutable" means Covered Code in any form other than Source Code.

1.6. "Initial Developer" means the individual or entity identified as the Initial
Developer in the Source Code notice required by Exhibit A.
1.7. "Larger Work" means a work which combines Covered Code or portions
thereof with code not govemed by the terms of this License.
1.8. ttlicensett means this document.
1.8.1. "Licensable" means having the right to grant, to the maximum extent
possible, whether at the time of the initial grant or subsequently acquired, any and

all of the rights conveyed herein.
1.9. "Modifications" means any addition to or deletion from the substance or
structure of either the Original Code or any previous Modifications. When
Covered Code is released as a series of files, a Modification is:

A. Any addition to or deletion from the contents of a file containing
Original Code or previous Modifications.
B. Any new file that contains any part of the Original Code or previous
Modifications.

1.10. "Original Code" means Source Code of computer software code which
is described in the Source Code notice required by Exhibit A as Original Code,
and which, at the time of its release under this License is not already Covered
Code governed by this License.
1.10.1. frPatent Claims[ means any patent claim(s), now owned or hereafter
acquired, including without limitation, method, process, and apparatus claims,
in any patent Licensable by grantor.
1.11. "Source Code" means the preferred form of the Covered Code for
making modifications to it, including all modules it contains, plus any
associated interface definition files, scripts used to control compilation and

installation of an Executable, or source code differential comparisons against
either the Original Code or another well known, available Covered Code of the
Contributor's choice. The Source Code can be in a compressed or archival

e
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form, provided the appropriate decompression or de-archiving software is
widely available for no charge.
1.12. "You" (or "Your") means an individual or a legal entrty exercising
rights under, and complying with all of the terms of, this License or a future
version of this License issued under Section 6.1. For legal entities, "You"
includes any entity which controls, is controlled by, or is under common
confiol with You. For purposes of this definitibn, "conffol" means (a) the
power, direct or indirect, to cause the direction or management of such entity,
whether by contract or otherwise, or (b) ownership of more than fifty percent
(50%) of the outstanding shares or beneficial ownership of such entity.

2. Source Code License.
2.1. The Initial Developer Grant.
The Initial Developer hereby grants You a world-wide, royalty-free, non-exclusive
license, subject to third party intellectual property claims:

(a) under intellectual property rights (other than patent or tademark)
Licensable by Initial Developer to use, reproduce, modiff, display,
perform, sublicense and distribute the Original Code (or portions thereof)
with or without Modifications, and/or as part of a Larger Work; and
(b) under Patents Claims infringed by the making, using or selling of
Original Code, to make, have made, use, practice, sell, and offer for sale,

and/or otherwise dispose of the Original Code (or portions thereof).
(c) the licenses grairted in this Section 2.1(a) and (b) are effective on
the date Initial Developer first distributes Original Code under the
terms of this License.
(d) Notrvithstanding Section 2,1(b) above, no patent license is granted:

l) for code that You delete from the Original Code; 2) separate from
the Original Code; or 3) for infringements caused by: i) the
modification of the Original Code or ii) the combination of the Original
Code with other software or devices.

2.2.Contnbutor Grant
Subject to third party intellectual property claims, each Contributor hereby
grants You a world-wide, royalty-free, non-exclusive license

(a) under intellectual property rights (other than patent or tademark)
Licensable by Contributor, to use, reproduce, modiff, display, perform,
sublicense and distribute the Modifications created by such Contributor (or
portions thereof; either on an unmodified basis, with other Modifications,
as Covered Code and/or as part of a Larger Work; and
(b) under Patent Claims infringed by the making, using, or selling of
Modifications made by that Confiibutor either alone and/or in combination
with its Contributor Version (or portions of such combination), to make,
use, sell, offer for sale, have made, and/or otherwise dispose of: l)
Modifications made by that Confibutor (or portions thereof;; and 2) the
combination of Modifications made by that Contributor with its
Contributor Version (or portions of such combination).
(c) the licenses granted in Sections 2.2(a) afi 2.2@) are effective on the
date Contributor first makes Commercial Use of the Covered Code.
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(d) Notwithstanding Section 2.2b) above, no patent license is granted: 1)

for any code that Contributor has deleted from the Contributor Version; 2)
separate from the Contibutor Version; 3) for infringements caused by: i)
third party modifications of Contributor Version or ii) the combination of
Modifications made by that Conhibutor with other software (except as part
of the Contibutor Version) or other devices; or 4) under Patent Claims
infringed by Covered Code in the absence of Modifications made by that
Contributor.

3. Distribution Obligations.
3.1. Application of License.
The Modifications which You create or to which You contribute are goverred by
the terms of this License, including without limitation Section 2.2. T\e Source

Code version of Covered Code may be distributed only under the terms of this
License or a future version of this License released under Section 6.1, and You
must include a copy of this License with every copy of the Source Code You
distribute. You may not offler or impose any terms on any Source Code version
that alters or restricts the applicable version of this License or the recipients'rights
hereunder. However, You may include an additional document offering the
additional rights described in Section 3.5.

3.2. Availabitity of Source Code.
Any Modification which You create or to which You contribute must be made

available in Source Code form under the terms of this License either on the same

media as an Executable version or via an accepted Electonic Disfribution
Mechanism to anyone to whom you made an Executable version available; and if
made available via Electronic Distibution Mechanism, must remain available for
at least twelve (12) months after the date it initially became available, or at least

six (6) months after a subsequent version of that particular Modification has been

made available to such recipients. You are responsible for ensuring that the Source

Code version remains available even if the Electronic Distribution Mechanism is
maintained by a third party.

3.3. Description of Modifications.
You must cause all Covered Code to which You contribute to contain a file
documenting the changes You made to create that Covered Code and the date of
any change. You must include a prominent statement that the Modification is
derived, directly or indirectly, from Original Code provided by the Initial
Developer and including the rurme of the Initial Developer in (a) the Source Code,
and (b) in any notice in an Executable version or related documentation in which
You describe the origin or ownership of the Covered Code.

3.4. Intellectual Property Matters
(a) Third Party Claims.
If Contributor has knowledge that a license under a third party's intellectual
property rights is required to exercise the rights granted by such
Contributor under Sections 2.1 or 2.2, Confributor must include a text file
with the Source Code distribution titled "LEGAL" which describes the
claim and the party making the claim in sufficient detail that a recipient
will know whom to contact. If Contibutor obtains such knowledge after
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o the Modification is made available as described in Section3.2, Contributor
shall promptly modiff the LEGAL file in all copies Contributor makes

available thereafter and shall take other steps (such as noti$ing appropriate

mailing lists or newsgroups) reasonably calculated to inform those who
received the Covered Code that new knowledge has been obtained.
(b) Contributor APIs.
If Contributor's Modifications include an application programming

interface and Contributor has knowledge of patent licenses which are

reasonably necessary to implement that API, Contributor must also include
this information inthe LEGAL file.

(c) Representations.
Contributor represents that, except as disclosed pursuant to Section 3.4(a)

above, Contributor believes that Contributor's Modifications are

Contributor's original creation(s) and/or Contributor has sfficient rights to
grant the rights conveyed by this License.

3.5. Required Notices.
You must duplicate the notice in Exhibit A in each file of the Source Code. If
it is not possible to put such notice in a particular Source Code file due to its
structure, then You must include such notice in a location (such as a relevant
directory) where a user would be likely to look for such a notice. If You
created one or more Modification(s) You may add your name as a Contributor
to the notice descibed in Exhibit A. You must also duplicate this License in
any documentation for the Source Code where You describe recipients'rights
or ownership rights relating to Covered Code. You may choose to offer, and to
charge a fee for, warranty, support, indemnity or liability obligations to one or
more recipients of Covered Code. However, You may do so only on Your own
behalf, and not on behalf of the Initial Developer or any Contributor. You must
make it absolutely clear than any such warranty, support, indemnity or liability
obligation is offlered by You alone, and You hereby agree to indemnify the

Initial Developer and every Contributor for any liability incurred by the Initial
Developer or such Contributor as a result of waranty, support, indemnity or
liability terms You offer.
3.6. Distribution of Executable Versions.
You may distribute Covered Code in Executable form only if the requirements
of Section 3.1-3.5 have been met for that Covered Code, and if You include a

notice stating that the Source Code version of the Covered Code is available
under the terms of this License, including a description of how and where You
have fulfilled the obligations of Section 3.2. The notice must be conspicuously
included in any notice in an Executable version, related documentation or
collateral in which You describe recipients' rights relating to the Covered
Code. You may distribute the Executable version of Covered Code or
ownership rights under a license of Your choice, which may contain terms
different from this License, provided that You are in compliance with the terms
of this License and that the license for the Executable version does not attempt
to limit or alter the recipient's rights in the Source Code version from the rights
set forth in this License. If You distribute the Executable version under a
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different license You must make it absolutely clear that any terms which differ
from this License are offered by You alone, not by the Initial Developer or any
Contributor. You hereby agree to indemniff the Initial Developer and every
Contributor for any liability incurred by the Initial Developer or such
Contributor as a result of any such terms You offer.
3.7,Larger Works.
You may create a Larger Work by combining Covered Code with other code

not governed by the terms of this License and dishibute the Larger Work as a

single product. In such a case, You must make sure the requirements of this
License are fulfrlled for the Covered Code.

4.Inability to Comply Due to Statute or Regulation.
If it is impossible for You to comply with any of the terms of this License with
respect to some or all of the Covered Code due to statute, judicial order, or
regulation then You must: (a) comply with the terms of this License to the
mar<imum extent possible; and (b) describe the limitations and the code they affect.
Such description must be included in the LEGAL file desoibed in Section 3.4 and

must be included with all distributions of the Source Code. Except to the extent
prohibited by statute or regulation, such description must be suffrciently detailed
for a recipient of ordinary skill to be able to understand it.

5. Application of this License.
This License applies to code to which the Initial Developer has attached the notice
in Exhibit A and to related Covered Code.

6. Versions of the License.
6.1. New Versions.
Netscape Communications Corporation ('T.,letscape") may publish revised and/or
new versions of the License ftom time to time. Each version will be given a
distinguishing version number.
6,2. Effect of New Versions.
Once Covered Code has been published under a particular version of the License,
You may always continue to use it under the terms of that version. You may also

choose to use such Covered Code under the terms of any subsequent version of the
License published by Netscape. No one other than Netscape has the right to
modiff the terms applicable to Covered Code created under this License.
6.3. Derivative \ilorks.
If You create or use a modified version of this License (which you may only do in
order to apply it to code which is not already Covered Code governed by this
License), You must (a) rename Your license so that the phrases "Mozilla",
"MOZILLAPL", "MOZPL",'Netscape", "MPL",'\lPL" or any confusingly similar
phrase do not appear in your license (except to note that your license difFers from
this License) and (b) otherwise make it clear that Your version of the license
contains terms which differ from the Mozilla Public License and Netscape Public
License. (Filling in the name of the Initial Developer, Original Code or Contributor
in the notice described in Exhibit A shall not of themselves be deemed to be
modifications of this License.)

7. DISCLAIMER OF WARRANTY.
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COVERED CODE IS PROVIDED UNDER THIS LICENSE ON AN 'AS IS"
BASIS, WITHOUT WARRANTY OF ANTY KIND, EITTIER DGRESSED OR
IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRA}ITIES THAT
TI{E COVERED CODE IS FREE OF DEFECTS, MERCHANTABLE, FIT FOR
A PARTICULAR PURPOSE OR NON.INFRINGING. THE ENTIRE RISK AS
TO THE QUALITY AND PERIORMANCE OF THE COVERED CODE IS
WITH YOU. SHOULD AJ{Y COVERED CODE PROVE DEFECTIVE IN ANY
RESPECT, YOU (NOT THE INITIAL DEVELOPER OR ANY OTHER
CONTRIBUTOR) ASSUME THE COST OF ANY NECESSARY SERVICING,
REPAIR OR CORRECTION. THIS DISCLAIMER OF WARRANTY
CONSTITUTES A}.I ESSENTIAL PART OF THIS LICENSE. NO USE OF A}.IY
COVERED CODE IS AUTHORZED TIEREI.]NDER EXCEPT UNDER THIS
DISCLAIMER.

8. TERMINATION.
8.1. This License and the rights granted hereunder will terminate automatically if
You fail to comply with terms herein and fail to cure such breach within 30 days of
becoming aware of the breach. All sublicenses to the Covered Code which are
properly granted shall survive any termination of this License. Provisions which,
by their nature, must remain in effect beyond the termination of this License shall
survive.
8.2. If You initiate litigation by asserting a patent infringement claim (excluding
declatory judgment actions) against Initial Developer or a Confibutor (the Initial
Developer or Contributor against whom You file such action is referred to as

"Participant" ) alleging that:
(a) such Participant's Contributor Version directly or indirectly infringes any
patent, then any and all rights granted by such Participant to You under Sections
2.1 andlor 2.2 of thts License shall, upon 60 days notice from Participant terminate
prospectively, unless if within 60 days after receipt of notice You either: (i) agree

in writing to pay Participant a mutually agreeable reasonable royalty for Your past
and future use of Modifications made by such Participant, or (ii) withdraw Your
litigation claim with respect to the Contibutor Version against such Participant. If
within 60 days of notice, a reasonable royalty and payment arrangement are not
mutually agreed upon in writing by the parties or the litigation claim is not
withdrawn, the rights granted by Participant to You under Sections 2.1 aadlor 2.2
automatically terminate at the expiration of the 60 day notice period specified
above.
(b) any software, hardware, or device, other than such Participant's Contibutor
Version, directly or indirectly infringes any patent, then any rights granted to You
by such Participant under Sections 2.1(b) and2.2@) are revoked effective as of the
date You first made, used, sold, distributed, or had made, Modifications made by
that Participant.
8.3. If You assert a patent infringement claim against Participant alleging that such
Participant's Contributor Version directly or indirectly infringes any patent where
such claim is resolved (such as by license or settlement) prior to the initiation of
patent infringement litigation, then the reasonable value of the licenses granted by
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such Participant under Sections 2.1 or 2.2 shall be taken into account in
determining the amount or value of any payment or license.

8.4. In the event of termination under Sections 8.1 or 8.2 above, all end user

Iicense agreements (excluding distributors and resellers) which have been validly
granted by You or any distributor hereunder prior to termination shall survive
termination.

9. LIMITATION OF LIABILITY.
UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY,
WHETHER TORT (INCLUDING NEGLIGENCE), CONTRACT, OR
OTIIERWISE, SHALL YOU, T}IE INITIAL DEVELOPE& ANY OTTIER
CoNTRIBUTO& OR ANY DISTRIBUTOR OF COVERED CODE, OR Al..lY
SUPPLIER OF ANY OF SUCH PARTIES, BE LIABLE TO ANIY PERSON FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER INCLUDING, MTHOUT LIMITATION,
DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER
FAILURE OR MALFIINCTION, OR A}.{Y AND ALL OTHER COMMERCIAL
DAMAGES OR LOSSES, EVEN IF SUCH PARTY SHALL HAVE BEEN
INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. THIS
LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR

DEATH OR PERSONAL INruRY RESULTING FROM SUCH PARTY'S
NEGLIGENCE TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH

LIMITATION. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION
OR LIMITATION OF INCIDENTAL OR CONSEQUENTI,AL DAMAGES, SO

THIS EXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.
10. U.S. GOVERNMENT Ei\D USERS.

The Covered Code is a "commercial item," as that term is defined in 48 C.F.R.

2.l}l (Oct. 1995), consisting of "commercial computer software" and "commercial
computer software documentation," as such terms are used in 48 C.F.R. 12.21,2

(Sept. 1995). Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-l through
227.7202-4 (June 1995), all U.S. Govemment End Users acquire Covered Code

with only those rights set forth herein.

11. IVIISCELLAI\EOUS.
This License represents the complete agreement concerning subject matter hereof.

If any provision of this License is held to be unenforceable, such provision shall be

reformed only to the extent necessary to make it enforceable. This License shall be

governed by California law provisions (except to the extent applicable law, if any,

provides otherwise), excluding its conflict-of-law provisions. With respect to
disputes in which at least one party is a citizen of, or an entity chartered or
registered to do business in the United States of Americ4 any litigation relating to
this License shall be subject to the jurisdiction of the Federal Courts of the

Northem District of Califomi4 with venue lying in Santa Clara County,
California, with the losing party responsible for costs, including without limitation,
court costs and reasonable attorneys' fees and expenses. The application of the

United Nations Convention on Confacts for the International Sale of Goods is
expressly excluded. Any law or regulation which provides that the language of a
contact shall be construed against the drafter shall not apply to this License.
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12. RESPONSIBILITY FOR CLAIMS.
As between Initial Developer and the Contibutors, each party is responsible for
claims and damages arising, directly or indirectly, out of its utilization of rights
under this License and You agree to work with Initial Developer and Contributors
to distribute such responsibility on an equitable basis. Nothing herein is intended
or shall be deemed to constitute any admission of liability.

13. MIILTIPLE.LICENSED CODE.
Initial Developer may designate portions of the Covered Code as "Multiple-
Licensed". "Multiple-Licensed" means that the Initial Developer permits you to
utilize portions of the Covered Code under Your choice of the NPL or the
alterndtive licenses, if any, specified by the Initial Developer in the file described
in Exhibit A.

EXHIBIT A -Mozilla Public License.
"The contents of this file are subjectto the MozillaPublic License Version 1.1

(the "License"); you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http ://www. mozilla. orgllvlP L/
Software distributed under the License is distibuted on an "AS IS" basis,

WITHOUT WARRANTY OF ANY KIND, either express or implied. See the
License for the specific language goveming rights and limitations under the
License.
The Original Code is
The Initial Developer of the Original Code is
Portions created by

are Copyright (C)
. All Rights

Reserved.
Contributor(s):

I Altematively, the contents of this file may be used under the terms of the
license (the "l I License"), in which case the provisions of I I License are
applicable instead of those above. If you wish to allow use of your version of this
file only under the terms of the l- 1 License and not to allow others to use your
version of this file under the MPL, indicate your decision by deleting the
provisions above and replace them with the notice and other provisions required by
the [ ] License. If you do not delete the provisions above, a recipient may use
your version of this file under either the MPL or the I I License."

[NOTE: The text of this Exhibit A may differ slightly from the text of the notices
in the Source Code files of the Original Code. You should use the text of this
Exhibit A rather than the text found in the Original Code Source Code for Your
Modifications.l
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The Netscape Public License Version (NPL)
Version 1.1

AMENDMENTS
The Netscape Public License Version 1.1 ("NPL") consists of the Mozilla Public
License Version 1.1 with the following Amendments, including Exhibit A-
Netscape Pubtic License. Files identified with "Exhibit A-Netscape Public
License" are governed by the Netscape Public License Version 1.1.

Additional Terms applicable to the Netscape Public License.
I. Effect.
These additional terms described in this Netscape Public License - Amendments
shall apply to the Mozilla Communicator client code and to all Covered Code

under this License.
II. "Netscape's Branded Code" means Covered Code that Netscape distributes
and/or permits others to distibute under one or more trademark(s) which are

conholled by Netscape but which are not licensed for use under this License.

III. Netscape and logo.
This License does not grant any rights to use the tademarks nNetscape", the

"Netscape N and horizon" logo or the "Netscape lighthouse" logo, "Netcenter",

"Gecko", "Java" or "JavaScript", "Smart Browsing" even if such marks are

included in the Original Code or Modifications.
IV.Inability to Comply Due to Contractual Obligation.
Prior to licensing the Original Code under this License, Netscape has licensed third
party code for use in Netscape's Branded Code. To the extent that Netscape is
limited contactually from making such third party code available under this
License, Netscape may choose to reintegrate such code into Covered Code without
being required to distribute such code in Source Code form, even if such code

would otherwise be considered "Modifications" under this License.

V. Use of Modifications and Covered Code by Initial Developer.
V.1.In General.
The obligations of Section 3 apply to Netscape, except to the extent

specified in this Amendment, Section V.2 and V.3.
V.2. Other Products.
Netscape may include Covered Code in products other than the Netscape's

Branded Code which are released by Netscape during the two (2) years

following the release date of the Original Code, without such additional
products becoming subject to the terms of this License, and may license
such additional products on different tenns from those contained in this
License.
V.3. Alternative Licensing.
Netscape may license the Source Code of Netscape's Branded Code,
including Modifications incorporated therein, without such Netscape
Branded Code becoming subject to the terms of this License, and may
license such Netscape Branded Code on different terms from those

contained in this License.
VI. Litigation.
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Not'withstanding the limitations of Section 11 above, the provisions regarding

litigation in Section ll(a), (b) and (c) of the License shall apply to all disputes

relating to this License.
EXHIBIT A-Netscape Public License.

The contents of this file are subject to the Netscape Public License Version 1.1

(the "License"); you may not use this file except in compliance with the License.

You may obtain a copy of the License at http://www.mozilla.orgA{Pl/
Software distributed under the License is distributed on an "AS IS" basis,

WITHOUT WARRAi{TY OF ANY KIND, either express or implied. See the

License for the specific language governing rights and limitations under the

License.
The Original Code is Mozilla Communicator client code, released March 31, 1998.

The Initial Developer of the Original Code is Netscape Communications

Corporation. Portions created by Netscape are Copyright (C) 1998-1999 Netscape

Communications Corporation. All Rights Reserved.

Conhibutor(s):

Alternatively, the contents of this file may be used under the terms of the

license (the "[ I License"), in which case the provisions of I I License are

applicable instead of those above. If you wish to allow use of your version of this

file only under the terms of the t I License and not to allow others to use your

version of this file under the NPL, indicate your decision by deleting the

provisions above and replace them with the notice and other provisions required by

the t I License. If you do not delete the provisions above, a recipient may use

your version of this file under either the NPL or the I I License."
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e The MIT License

Copynght (c) <year> <copynght holders>
permission is hereby U."ir[alfree of charge, to any person obtaining a copy of this

software and associut.i aoto*entation files lttre "Software"), to deal in the-Software

without restiction, including without limitation the rights to use, copy, modiff, merge,

publish, distribute, subliceise, and/or sell copies of the Software, and to permit
-p.rron. 

to whom the Software is furnished to do so, subject to the following

conditions: 
ermission notice shall be included in all copies

The above copynght notice and this pr

or substantial portions of the Software'

THE SOFTWARE IS PROVIDED ''AS IS'" WITHOUT WARRANTY OF A}IY

K[ND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE

WARRA}{TIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR

PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS

OR COPYRIGHT HOLDERS BE LIABLE FOR A}{Y CLAIM, DAMAGES OR

OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR

OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE

SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFT\MARE.
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X Consortium Copyright

These pages are derived from the X Consortium's X/iD - C Language Interface, X
Version I1, Release 6.

copyright @ 1985, 1986, 1987,1988, 1989, 1990,1991,1994X Consortium
Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the "Softwaxe"), to deal in the Software
without restriction, including without limitation the rights to use, copy, modiff, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following
conditions:
The above copyright notice and this permission notice shall be included in all copies
or substantial portions of the Software.
THE SOFTWARE IS PROVIDED ''AS IS'" MTHOUT WARRANITY OF ANIY
K[ND, E)(PRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO T}IE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE X
CONSORTIUM BE LIABLE FOR ANY CLAIM, DAMAGES OR OTI{ER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTI{ERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH TIIE
SOFTWARE OR THE USE OR OTHER DEALINGS IN TIIE SOFTWARE.
Except as contained in this notice, the name of the X Consortium shall not be used in
advertising or otherwise to promote the sale, use or other dealings in this Software
without prior written authorization from the X Consortium.
Copyright @ 1985, 1986, 1987,'1988, 1989, 1990, 1991 by Digital Equipment
Corporation
Portions Copyright O 1990, l99lby Tektronix,Inc.
Permission to use, copy, modify and disnibute this documentation for any puqpose and

without fee is hereby granted, provided that the above copyright notice appears in all
copies and that both that copyright notice and this permission notice appear in all
copies, and that the names of Digital and Tektronix not be used in in advertising or
publicity pertaining to this documentation without specific, written prior permission.

Digital and Tektronix makes no representations about the suitability of this
documentation for any purpose. It is provided "as is" without express or implied
waranty.
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Categories of Free and Non-Free Software

Free software

Free software is software that comes with permission for anyone to use, copy, and

distribute, either verbatim or with modifications, either gratis or for a fee. In
particular, this means that source code must be available. o'If it's not source, it's not

iofiware.,, This is a simplified definition; see also the full definition.

We also have a list of translations of the term "free software" into various other

languages.

If a program is free, then it can potentially be included in a free operating system

such as GNU, or free versions of the GNU/Linux system.

There are many different ways to make a program free---many questions of detail,

which could be decided in more than one way and still make the program free.

Some of the possible variations are described below.

Free software is a matter of freedom, not price. But proprietary software

companies sometimes use the term "free sofLware" to refer to price. Sometimes

they mean that you can obtain a binary copy at no charge; sometimes they mean

thit acopy is included on a computer that you are buying. This has nothing to do

with what we mean by free software in the GNU project.

Because of this potential confusion, when a software company says its product is

free software, always check the actual distribution terms to see whether users

really have all the freedoms that free software implies. Sometimes it really is free

software; sometimes it isn't.

Many languages have two separate words for "free" as in freedom and "free" as in
zero price. For example, French has "libre" and gratuit'r. English has a word

gratis" that refers unambiguously to price, but no corrmon adjective that refers

unambiguously to freedom. This is unfortunate, because such a word would be

useful here.

Free software is often more reliable than non-free software.

Open Source software

The term "open source" software is used by some people to mean more or less the

same thing as free software. We prefer the term "free software"; follow that link to
see the reasons.

Public domain software

public domain software is software that is not copyrighted. It is a special case of
non-copylefted free soffware, which means that some copies or modified versions

may not be free at all.
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Sometimes people use the term "public domain" in a loose fashion to mean "free"

or "available gratis." However, "public domain" is a legal terrr and means,

precisely, "notlopyrighted". For clarity, we recommend using "public domain"

ior that meaning only, and using other terms to convey the other meanings.

Copylefted software

Copylefted software is free software whose distribution terms do not let

redistributors add any additional restrictions when they redistribute or modiff the

software. This means that every copy of the software, even if it has been modified,

must be free software-

In the GNU Project, we copyleft almost all the software we write, because our goal

is to give every user the freedoms implied by the term "free software." See

Copylefted for more explanation of how copyleft works and why we use it.

Copyleft is a general concept; to actually copyleft a progrtlm, You need to use a

rp""ifi" set of distibution terms. There are many possible ways to write copyleft

distribution terms.

Non-copylefted free s oftware

Non-copylefted free software comes from the author with permission to

redistribute and modify,'and also to add additional restrictions to it.

If a program is free but not copylefted, then some copies or modified versions may

not be free at all. A software company can compile the progrutm, with or without

modifications, and distribute the executable file as a proprietary software product.

The X Window System illustrates this. The X Consortium releases Xl I with
distribution terms that make it non-copylefted free software. If you wish, you can

get a copy which has those distribution terms and is free. However, there are non-

free versions as welI, and there are popular workstations and PC graphics boards

for which non-free versions are the only ones that work. If you are using this

hardware, Xl1 is not free software for you.

GPl-covered software

The GNU GPL (General Public License) (20k characters) is one specific set of
distribution terms for copylefting a program. The GNU Project uses it as the

distribution terms for most GNU software.

The GNU system

The GNU system is a complete free Unix-like operating system.

A Unix-like operating system consists of many progmms. The GNU system

includes all the GNU software, as well as many other packages such as the X
Window System and TeX which are not GNU software.

I

t
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We have been developing and accumulating components for the GNU system

since 1984; the first test release of a "complete GNU system, was in 1996. Today,

in 2001, the system is working reliably, and people are working on making

GNOME and ppp work in it. In the mean time, the GNUlLinux system, an

offshoot of the GNU system which uses Linux as the kernel, has become a great

success.

Since the purpose of GNU iS to be free, every single component in the GNU

system has to be free software. They don't all have to be copylefted, however; any

kind of free software is legally suitable to include if it helps meet technical goals.

We can and do use non-copylefted free software such as the X Window System.

GNU programs

"GNU proglams" is equivalent to GNU software. A program Foo is a GNU
program if it is GNU software.

Gi\U software

G].{U softmre is softqare t}rd is released urder the auspices oft}re GNU Pl,oject Most GT'{U

softuire is copyleftd brr not all; however, all GNU softuare must be fee softqrare.

If a program is GNU software, we also say that it is a GNU pro$am.

Some GNU software is written by staffof the Free Software Foundation, but most

GNU software is contributed by volunteers. Some contributed software is

copyrighted by the Free Software Foundation; some is copyrighted by the

contributors who wrote it.

Semi-free software

Semi-free software is software that is not free, but comes with permission for
individuals to use, copy, distribute, and modify (including distribution of modified
versions) for non-profit purposes. PGP is an example of a semi-free proglam.

Semi-free software is much better than proprietary software, but it still poses

problems, and we cannot use it in a free operating system.

The restrictions of copyleft are designed to protect the essential freedoms for all
users. For us, the only justification for any substantive restriction on using a
program is to prevent other people from adding other restrictions. Semi-free

programs have additional restictions, motivated by purely selfish goals.

It is impossible to include semi-free software in a free operating system. This is
because the distribution terms for the operating system as a whole are the

conjunction of the distribution terms for all the programs in it. Adding one semi-

free program to the system would make the system as a whole just semi-free.

There are two reasons we do not want that to happen:

t

t
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o We believe that free software should be for everyone--including

businessei, 
"ot 

j"tt schools and hobbyists' We want to invite business to

use the whole GNU system, and thereiore we must not include a semi-free

Program in it.

o Commercial distribution of free operating systems, including the

GNU/Lil;; system, is very important' users appreciate the

"orru.ni"n 
. of ,o*.r.ia Cb-nOM distributions. Including one semi-

4." progru* in an operating system would cut off commercial CD-ROM

distribution for it.

The Free Software Foundation itself is non-commercial, and therefore we would

t. i"guuv permitted to use a semi-free program "internally". But we don't do that,

because that would undermine our efforts t-o obtain a program which we could also

include in GNU.

lf there is a job that needs doing with software, then until we have a free progrart

io Ao the job, the GNU system has a gap. We have to tell volunteers, "We don't

have a program yet to do this job in GNU, so we hope you will unite one." If we

ourselvls rised asemi-free progam to do the job, that would undermine what we

say; it would take away thJimpetus (on us, and on- others who might listen to our

views) to write a free replacement. So we don't do that'

Proprietary software

proprietary software is software that is not free or semi-free. Its use, redisfibution

or modification is prohibited, or requires you to ask for perrrission, or is restricted

so much that you effectively can't do it freely.

The Free Software Foundation follows the rule that we cannot install any

proprietary program on our computers except temporarily for the specific_ purpose

if *riting u free replacement for that very program. Aside from that, we feel there

is no possible excuse for installing a proprietary program.

For example, we felt justified in installing Unix on our computer in the 1980s,

because we were using it to write a free replacement for Unix. Nowadays, since

free operating systems are available, the excuse is no longer applicable; we have

eliminated all our non-free operating systems, and any new computer we install

must run a completely free operating system.

We don't insist that users of GNU, or contibutors to GNU, have to live by this rule. It
is a rule we made for ourselves. But we hope you will decide to follow it too.

B'reeware

The term "freeware" has no clear accepted definition, but it is commonly used for
packages which permit redistribution but not modification (and their source code is

not available). These packages arc not free software, so please don't use

"freeware" to refer to free software.

t
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Shareware

Shareware is software which comes witr permission for people to redistribtrte copies,

but says that anyone who continues to use a copy is requiredto pay a license fee.

Shareware is not free software, or even semi-free. There are two reasons it is not:

o For most shareware, source code is not available; thus, you cannot modiff

the Program at all.

o Shareware does not come with permission to make a copy and install it
without paying a license fee, not even for individuals engaging in nonprofit

activity. (In piactice, people often disregard the distribution terms and do

this anyway, but the terms don't permit it')

Commercial Software

Commercial software is software being developed by a business which aims to

make money from the use of the software. "Commercial" and "proprietary" are

not the same thing! Most commercial software is proprietary, but there is

commercial free software, and there is non-commercial non-free software.

For example, GNU Ada is always distributed under the terms of the GNU GPL,

and every copy is free software; but its developers sell support contracts. When

their salesmen speak to prospective customers, sometimes the customers say, "We

would feel saferwith a commercial compiler." The salesmen reply, "GNU Ada ls

a commercial compiler; it happens to be free software."

For the GNU Project, the emphasis is in the other order: the important thing is that

GNU Ada is free software; whether it is commercial is not a crucial question.

However, the additional development of GNU Ada that results from its being

commercial it is definitely beneficial.

Please help spread the awareness that commercial free software is possible. You

can do this by making an effort not to say "commercial" when you mean
"proprietary."

a
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o
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APPEI\DIX B

QUESTIONNAIRE AND QUESTIONS
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Questionnaire
for

A SURYEY OF CTJRRENT STATUS AI\[D USAGE TREND OF OPEN

SOI]RCE OPERATING SYSTEM IN IT.RELATED ORGANIZATION IN

THAILAI\D

A Thesis Submitted in Partial Fulfillment of the Requirements for

The Degree of Master of Science

(Technolory of Information System Management)

Faculty of Graduate Studies Mahidol University

2001

Objective

l. To investigate the usage of Open Source Softrvare especially Operating

System in Thailand.

2. To investigate the pattern and trend of Open Source Software usage in IT

organizatron especially Operating System.

3. To determine factors effecting open source software usage.

t

I

This questionnaire has 7 pages, 20 questions. Please answer by check /in O ot E
and write your information in the blanks.

l. Student from University / Institute

2. Sex O ua" O Female

;

3. Age.
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I 4. Highest Education

Appendix B I ll2

o
C
o
C
o

o
C
o

t

High school or equivalent

Bachelor's degree Field. .... Faculty

Master's degree Field .. .... Faculty

Doctoral degree Field.. .... Faculty

Other, please speciff ... Field

5. Cunent Study

Bachelor's degree Field. .... Faculty .... Year......

Master's degree Field . .. Faculty.. .. Year......

Doctoral degree Field .. ... Faculty. .. Year ......

6. Your computer usage experience ... Years

7. Do you have your own computer? Q Yes

8. During the last year, how oftendid you use computer?

ONo

Q Every day

Q nvery other day

Q Once a week

Q Twice a week

O orrfy on Monday - Friday

C Ontv on Holiday and Saturday - Sunday

Q oth"r, please speciff

I

l
9 . During the last year, your average time of using a computer each day is . . . . Hours
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t 10. During the last year, please rank the activities you spent most time with. Given ' I'

is the activity that you spent most time with, o2' - o8' are the one you spent less

time with, in descending order. (Answer ONIY vour activitv. It's not necessarv

to answer all of activities.)

lntemet

Computer Graphic / Multimedia

Programming

Offrce Suit Program (Word Processor, Spread Sheet, Presentation)

Computer Network

Research Analysis (SPSS, SAS)

Hardware

t

I

t
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I 1. Check / i" E in front of the Operating System(s) that you currently use and

identiff the type of work as Server's or Client/Desktop by checking /in the

corresponding column

Operating System Server
Client

lDesktop

IDos.

Iwinaows 3.1 ........

l-lWindows 95l98/\{E.tt

E wiraows 2ooo......

Ewirdo*, NT .........

I wiooo*r )rr . ..... ..

f Novell Netware .. . ..

ILinux
Eu'i*
Esso

Isomi,

!uu" oS ...

Ioslz.

IOttrer Speciff.

a

;

i
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a 12. D,ring the 1ast year, which Operating System did you used the most? C-lease select-

ONZY One oPeratinq wstem)

C not

O winaows 3'1

Q Wi"Aows 95/98AvIE

Q WinAows 2000

Q Windows NT

O winaows XP

C ri.t*

For what reason?

tr Appropriate to mY work.

n Good efficiency. Does not hang or crash quite often.

tr High-speedprocessing

f Provided by my University / Institute

Use up to friends/teachers.

Has many books and knowledge resources for studying.

No other operating system is better.

Has ptenty of staff or experts for technical support.

Upgradability

Portability

Expandability.

Retiable and accurate processing.

o
o
o
o
C

C
C

Novell Netware

Unix

BSD

Solaris

Mac OS

os/2

Other, please speciff......

I

r

tr
tr
tr
tr
tr
tr
tr
tr
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Legal license is affordable

Easy to use, not comPlicate.

The license of this operating system can be used with the current work

Has technical stafffor long term maintenance'

Thai enable abilitY.

Other, please sPeciff

a 13. Have you known that the Open Source Software can be downloaded from the

internet for free?

C y", O No C I don't know anything about the open Source Software.

14. Have you ever used the Open Source Software? Check /idf in front of the type

of the Open Source Software (You can select more than one answer.\ and check / in

E in front of the Open Source Software which you ever used before. CIfog-gan setect-

more than one answer.)

I Operating System such as

f Linux EBSD I Macintosh OS X E somi,

EO,fr.t (You can speciff more than one.).

f]Apptication 
Environment such as

Bind I Gnome E oru cc n GNU Emacs

cNU Make ! Java EI<DE I Perl

a

tr
tr
n
tr

i Sendmail f Tk/Tcl f X-windows
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Other (You can specifu more than one.)..

nDevelopment LibrarY such uts

I ci-p Eror E rnp E openroar

tr op"nssl E SSLeay E o,r,.t (You can speciff more than

a
[Application such as

f Apache f Mozilla I uysQr E PIr

Epir," E Op.n office (Star offrce)

E Orf,", (You can speciff more than one.)..

n N.r"t used any Open Source Software.

t

)
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15. If you must pay for the expensive software license, would you decide to use Open

Source Operating System (such as Linux) instead?

O vtt. ,. '... continue to r5.-I Q N"....... Go to IS.2

a

I

t

15.1 What is the most important reason that made you decide to use the Open

Source Operating System?

O tt" Open Source Software can be downloaded for free.

Q tt. Open Source Software is easy to get.

Q th"r. are many knowledge resources or technical support communities.

C *r. Open Source Software can support Thai language

Q oth"r, please speciff

15.2 What is the most important reason that made you decide not to use the

Open Source Operating System?

O fn. present operating system is efficient and can support my work.

O furniti- with the present operating system.

O ffr" University/Institute has another operating system software

Q I don't want to waste the time learning a new operating system.

O No stafffor technical supporting.

O Worrl,about the security of operating system.

L) Other, please speciff
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16. If the Thai govemment declared that a o'Linux" is the "I.{ational Operating

System", what will be your opinion(s)?

I cost saving

tr It helps promoting the use of legal software.

tr It is efficient and can support my work.

tr Linux can be further modified and developed

tr Linux should be promoted to be used in University/Institute's curriculum.

I The present operating system works well. No need to change.

tr It wastes a lot of time to learn a new operating system.

tr Not sure whether some software can run on Linux.

I Not sure whether some hardware can work with Linux.

tr Worr)'about the security of Linux'

[] Lack of technical staff or organization in Thailand for technical support.

tr Lack of books and knowledge resources for Thai people.

tr Lack of application progftIm that run on Linux.

I other, please speciff

17. Do you agree with Linux become the Thai National Operating System? (pteasg select

OI\LY one answer.)

Ov", QN"

o

;

)
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O 18. What is the possibility that you think Linux can become the Thai National Operating

SYstem?

C Absolutely sure (100%)

Q Rather possible (80-99%)

O Uuy be. If we have a good cooperation from several sources (51-79%)

Q Not sure(50%)

Q fh.r. will be a lot of effort to reach that(30-49%)

Q Ctor. to impossible (l-29%)

Q t*posible (0%)

Q oth.r, please speciff

19. If it's possible, how long do you think Linux can become the Thai National

Operating System?

O tmrrr.aiately

C ms than 1 year

O tzy"*

O:-+ y"*

O s-o y"*

O z-s y"*

O o-to y"*

O -or" than 10 years

O orh.., please speciff

t

)
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a 20. What is the most critical obstacle that should be firstly taken care of to make Linux

the Thai National Operating System? Please rank your opinion using 'l' as the

activity you think the most important, '2'-o8' are the one you think less important, in

descending order. (Au!wer-!2Ml_-!he item vou think, no need to answer the items)

The ability to use Thai language on Office suit program (Word processor,

Spread Sheet, Presentation)

The ability to display Thai font on Linux.

Lack of experts for consulting.

Lack of books or knowledge resources for Thai people.

Lack of software that runs on Linux.

Please speciff

Linux does not support some hardware.

Please speciff

Lack of the continuous public relations.

Other, please specify

Thank you very much

l

To tear

)

You can visit the research here

Proposal : http: / lwww20.brinkster.com/j ongi it/thesis/index.htnl

Op en your opinion : http : //board. dserver. org/j /j ongj it/index. html
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rru?rirolil nr: #ru n r u aisrr{n: Yg rr, NECTEc
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g. uoRt?rfiooln operating system drflu op.n source tld? finr:ld open source software dur rhwfohi

ost:rhr

10. dqiltfi qruadlflunr:fi $1:il1t6on open source operating system

10.1 nlt?ou flgrul

t o.z nr: rJfi :ior^{ luua s dlfin{ ru
r o r6gs g)A @ q t ql
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12.l ttu?Anflo{ open source (access, modif,, distribute)

12.2 n?'llJdltJ'l50lJo{ open source (Iqutqflfg operating system)

tz.l narruriautun^ototnrjtnuludsnu open source

12.4 n1'fiflu1 open source project llo{ NECTEC
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12.5lJ091 / flO0'lflfllJO{ open source
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a ml?ti'rotJn'rtffrunruoinqiruu:^fmtonru

l. ffifru : u.a. ns6od qvrfi:rri +zsz4l7 EGTVM narvisrn::rusraof arqrrrvrolula6nr:6'onr::suuar:
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o

5. luusinvnr:u?nr:ld operating system ovl:rhs silusio6o oudlfl o tr:iu (:v:{ttsiasil)

tr
tr

E
tr
tr
tr
tr

)
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z.r ruAo dns rfl n f,udfi ila gio n r: ld op.n Source Software

{oryatnrutrlrdlruiflu : http://www20.brinkster.com/jongiiUthesis/

3. qnnalfi'dunruof,

3.1 System Development eBusiness Manager, a private company

3.2 eBusiness Integration (executive) Manager, a private company
I 

tl d o e
3.3 Manager Director, U:Um trytilUU ryOTl9ltt?: 0'1fl91

4. nruinl:uavqsn::xJllo$u?t'vl

4. I eMarketPlace (a tl u?n 1:du fi rnao cJ rufi u drtrtl ecommerce)

4.2 online Auction 1nr:rl:rqafrufrr online)

4.3 value added service (uinr:ra?ilsirl1)

+.+ I:J:un:udrrintru

t 5.1 eMarketPlace

5.2 online Auction

5.3 value added service

s.a l:J:un:rudrfinlru

n4sl,{4fi tf, onld operating system lutrsiasnr:u:^nr:

dlrr r o il Ari6ra rhfi 'ldn rxr do I n r:

:J:s8rfinrvrfi hirir (trane) r.iou

rJ:surap.rald:rotf a

ldri uulurun rivr u rdulea rfu
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dlil 1i o iliu usi rfi 6owl^u t ulun?lildrrJ 1r o Id
< , I a 4 o utv

?yulr!0uFln1?ilFrc13Ju1 [Xono 61N1?nfl 1{'ru1r?OFrluttU tnoul.i [[Nug1
s o o d ,o a A - & uw
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:arirLnr:l#munru1lflu
- loqr .

dUilflqU Hardware Yl tTog

Aou1:sq.....

usiavuinr:ra^on1#qoyl6urfuavnrurfil#lunr:tfiuuI:J:un:rul#r{rfiu operating system odrll: (:vr;

tusiavfl aonndolf,u operating system {il6on1d1u{o s)

6.1 eMarketPlace

6.2 online Auction

6.3 value added service

o.+ Iiltun:rudrrinsru

prqHafi rf, onl# ryod6u#ua vnrsrfi l#lunr:rfi oulrhuREu lurtsiavnr:uint:

tr drur:nil6fo^ilrfifi 'ldqrildolnr:

I rJ:suranald:aorf'r

tr l#rEuuluruurivrurd'uraorriu
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n d1il1:0ld{rudarufiu:vuuuuduld{ru
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tr ar.Tuaqu Hardware lit+uqi
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- ia A -
7. 1 tu E H afi a'n fi ra'o n op"n Source Software ttsi a v ru ft tv,l'orf,ruu r: g :.lt t (Linux etc. )

- Ju ra
7.2 [l4Er{auaRm liltaoR Open Source Software tdofrqur:glu (Linux etc.)

8. aqr.luur}Iru nr:l# operating system, Software:J:vmvroirtl (Database, Irl:rtn:udrrinlru, Iil:untn

internet) uau Rrtrlnoilfiloo#fi lfif,slur

g. o'lrru6flrfiurduafiirtue}1runr:td operating system, Software il:trnmoitl (Database, }J:un:rudrrin

lru, Iil:un:u internet) ttau Rlulnoilfilnofdlffiwurc,olu?fmdu
o o od rJ lA-

I 0. a {dm5ryoT{9ltt?:?l?,1 g}lu1

10.1 strrnqfixnu6rfimf fimfilunr:1dryod6ua$ vr#orufivrfirduefi'u Source ,oa" dr6fvrr{suurflu

odrt'l:

10.2 qnfiid1ill:al,oq Source code ufoto Source 
"oae 

tdofietursioTdfi?01il

1 0.3 il1ndrsov,l6ur#lerfi orrurur1#rfiorfi'slu'rivuu fimfiuassou.c" .od" tiuosrfl utosln:

ll. qnaln5

r t.t uluurudrunl:f,uqna1n:r{rrirrru 1:-rlqnnaiifinarrlarrur:ofior:rf,:lsru I iuqnnafifidnu
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r r.: rifvrfiuluururdoriuaBrul#rlnarn:lddnur ou:il tfiu?fiunr:ldl nr:fi'ruur:suudru

open Source Software r.iilrfghi

lt.3.l nrfidua?r rnu6'nfiofliril trio rirrtrnan:lil0:r:u r,rio druruurrdoafi'u open

Source Software rlrwrf shi ri:uluqjtfl uryovlua$rJ:srnvrlo rduost:rhs

11.3.2 n:fi'hiriqa?r n rqlo6rkirirtairu

12. n15fins1

tz.r viru6o'irn1:rEuunlidouluaor:iunl:flnu1 Ioutqnrv:sd'uilillemulfiu fidvrfiflaeionrt1#

ryov{6urfij:vmflei1'r.l :rruvir operating System ludrirrrutueurnniliolx.i odrtl:

rz.z drufin'rrurt1uodrs'l: mrnaarriunr:flnuruavaorriufirfiu:{o.rrdu Nsctrc nrfindu}i'fi

nauf,nr:td, rtavfiotur open Source Software Isrutqilrvodrl0t operating System
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a t+. nr:lfiopensourcesoftwareluournsl

r+.t Iourirusiaudrdrufio'irrflul:Jldn$ohiiiil:stvralvruovr,rYuurtd open Source Software

14.2 0vrfioflndr.rfor.rarfluotirrl:urnrir open source software url#lunrrvdta:ugfioruold:vtma
ur r u , !
tunao{0t?tsuu

14.3 ulnrfluruad nai6lodovrflr1#nulvrur#urJ:slusd, ld uac r,{orut open Source softr,are

15. aqil nariln^qr#udoariu open source Softrpare luryuuostolq:fionr:rf,nrurryorddrtafluiltsrvralilu
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APPENDD( C
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Table I Number of enrollments in department of Computer Science, Computer Engineering, and Information
Technology in public institute classilied by types of institution and levels of education in academic year 2001
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fnstitution

LeYels of Education

Total
Bachelor's Master's Ph.D.

Male Female Ibtal MaIe Female Total Male FemaIe Total

1. Public Institute

1.1 Limited Admission Universitie
I . Chulalonskom Universitv 719 318 145 463 t62 63 22: t9 12 3l
2. Kasetsart Universitv 691 264 r69 433 164 10c 264
3. Khon Kaen Universiw 56C 330 231 561 5 C

(

4. ChianeMaiUniversiw 3s5 t76 161 33',1 11 l8
5. ThaksinUniversitv 83 49 34 83

6. Thammasat University 692 338 251 59: 72 24 9e I 0 1

7. NaresuanUniversitv 77C 46s 311 77(
8. BuraphaUniversitv 57: 294 281 57:
9. Mahasarakham Universitv 753 399 354 753

10. Mahidol University 781 286 132 4tE 196 173 369
11. Maejo University 241 t2c tzt 241

I 2. Srinakharinwirot University 152 73 79 152

13. Silpakom Universitv 203 84 fl9 203

14. Prince of SonsklaUniversitv 581 344 202 542 n t1 39

I 5. Ubon Ratchathani UniversiW 421 3U Ll7 421
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Table I Number of enrollments in department of Computer Science, Computer Engineering, and Information
Technolory in public institute classilied by types of institution and levels of education in academic year 2001 (cont.)
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Institution Total

Level ofEducation

Bachelor's Master's Ph.D.

Male Female Total Male Female Total Male Female Total

16. King Mongkut's Institute of
Iechnoloev Ladkrabane

1,831 874 280 1,154 364 313 67i

17. King Mongkut's Institute of
Iechnolo sv Nordr Banskok

1,18? 788 215 1,003 93 9t 184

18. TheNational Institute of Development
Administration

&t 332 309 @1

1.2 Open Universitie
I 9. Ramtrfiamhaene Universitv 10485 6,989 3.497 10.48i
20. Sukhothai Thammathirat Universitv

13 Antonomous Universities

21. King Mongkut's University of
Iechnoloerv Thonburi

1,688 539 374 913 M7 328 775

22. Suranaree Universitv of Technolow 451 232 219 451
23.Mae Fatr Luane UniversiW t4 52 92 t4
24. Walailuk Universitv 129 40 89 129

Total 24,15i 13,353 7,479 20,832 1,868 1,425 3,293 20 L2 )t

Source: Ministry of University lffairs
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Table II Number of enrollments in department of Computer Science, Computer Engineering and Information
Technolory in private institute classilied by types of institution and levels of education in academic year 2001
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Institution

Level of Education

Total
Bachelorts Master's Ph.D.

MaIe f,'emale Total Male X'emaIe Total Male X'emale TotaI

2. Private Institute

l. Banskok Universitv 674 398 674
2. Kirk University
3. Kasem Bundit Universitv 199 132 6'.1 1,99

4. Chaoorava Universitv 139 72 67 139
5. Shinawatra University
6. Saint John's Universi8
7. Nivadhana Universitv 50 4t 9 50

8. Mahanakorn Universrty of
Iechnoloev
9. Dhurakiioandit Universitv 69 60 9 69
10. Payap University 394 238 156 394
I 1. North-Easter Universitv
12. Runesit Universiw 857 542 315 857
I 3. Vonschavalitkul Universitv
14. Asian University of Science and
Iechnoloey

3 3 0

15. Webster Universiw ffhailand) 44 36 8 44
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Table II Number of enrollments in department of Computer Science, Computer Engineering, and Information
Technolory in private institute classified by types of institution and levels of education in academic year 2001 (cont.)

Institution

Level of Education

Total
Bachelor's Master's Ph.D.

Male Female Total Male Female Total Male Female Total

I 6. Sripatum University 535 336 lt6 452 43 40 83

17. Siam Universitv 442 322 t20 442
I.8. The university of the Thai Chamber
of Commerce

1,25'1 765 492 1,257

I 9. Huachiew Chalermprakiet
University

365 l6l 204 365

20. Assumption Universitv t-205 159 111 270 535 362 891 21 11 38
21. Eastern Asia Universitv 2s0 169 8l 250
22. South-East Asia Universi8 202 108 94 202
23. Ratanakosin Institution of
fechnolosv
24. Christian Colleee
25. Dusitthani Colleee
26. Tonesuk Colleee
27. Thonburi Collese of Technolosv
28. Technolosy Ratchathani Colleee 334 116 218 334
29. Ratchathani Udon College of
Iechnoloey
3 0. Schiller-Stamford International
Colleee

5 4 I 5
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Table II Number of enrollments in department of Computer Science, Computer Engineering, and Information
Technology in private institute classi{ied by Spes of institution and levels of education in academic year 2001 (cont.)

Institution
Level of Education

Total Bachelor's Master' Ph.D.
MaIe FemaIe Total Male X'emale Total Male f,'emale Total

31. Saint Louis Collese
32. Phakklane Colleee 91 45 46 91
33. Mission Collese
34. Hatvai Citv Collese
35. Yonok Collese
36. Raiapak Colleee
37. Rattana Bundit Colleee
38. Lumnamoins Collese
39. Srisophon Colleee
40. Santapol Colleee
41. Saenetham Collese
42. Y ala Islamic Collese
43. North-Eastern Polytechnic Colleee
44.Tapee Colleee
15. Collese of Bhandit Asia
{6. South-East Banekok Colleee
17. North-Chianemai Colleee
48. Fareastem Colleee
49. Phathumthani ColleEe
50. Southern Colleee of Technoloev

Total 7-tt: 3-707 2.390 6.097 s78 402 980 27 11 38
S o urce : Ministry of University llfairs
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Appendix D

Characteristic of Respondents

Table I Percentage distribution of respondents classified by faculty of current
study and level of current study

Level of currenl
study

facultv of current studv
TotaIScience Engineer Information

Technolow
Bachelor
Master

85.7
29.8

10.5

70.2
3.8 100.0

100.0

Total 73.9 23.1 3.0 100.0

Table II Percentage distribution of respondents classffied by year of current
study and level of current study

Year
Level of current sfudy

Total
Bachelor Master

iirst year
Second year
fhird year
Fourth year
Fifth year
Sixth year
Seventh year
Eiehth year

1.8

8.4
t9.9
40.4
s.9
0.8
1.3

0.8

t0.7
,o_.0

:

t2.5
t8.2
t9.9
40.4
5.9
0.8
1.3

1.0

Total 79.3 20.7 100.0

)

t

i
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O Table III Percentage distribution of respondents who ever studied in
undergraduate classilied by faculty of previous study

Faculty Percent
Jcience
Sconomy
ingineer
VIBA
lducation
A,ccounting
.ndustrial Education
A.griculhral technology and engineer
{rchitecture
)ther

10.1

0.3
9.7
1.3

0.1

1.4
0.1

0.1

0.3
76.6

Total 100.0

Table fV Percentage distribution of respondents classified by age

;

a

Ase (year) Percent
15-19
20-24
25-29
30-34
35-49

Unidentified

4.2
68.2
20.4
3.4
2.5
1,2

Total 100.0

Table V Percentage distribution of respondents classilied by computer experience

Computer Experience
(vears)

Percent

0-5
5-10
l0+

51.6
40.8
7.6

Total 100.0

I
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Tabte YI percentage distribution of respondents classilied by age and computer
experience

)

t

I

Age (year)
computer experience Total

0-1 2-3 4-5 6-7 8-9 10+

l5-19
20-24
25-29
30+

1.8

1.3

1.3

16.8
2.0
0.8

1.0
23.3
3.5
0.3

0.8
t4.5
7.8
1.3

0.8
5.3
2.3
1.0

0.8
6.5
3.8
3.8

4.5
68.0
20.5
7.0

Total 3.0 20.8 28.0 24.3 9.3 14.8 100.0
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CHARACTERISTICS
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a Open Source Software Characteristics
The following list describes 10 OSS characteristics and the possible values the

researchers can assign. By assigning a value to each of these characteristics for a
particular OSS, they can speciff that software's capability to meet its requirements.
They did this with a representative collection of OSS that is either widely used or
widely noted in technical periodicals, including the community source versions of
Sun's Solaris and Apple's Mac OS X. Table 2.2presents the resulting chart.
1. Technical support: the amount of available support for the OSS.

o "-" Support limited to direct, ad hoc individual developer support.
o 6'+" Support based on community-oriented group support.
. 3'{-+" Support tied to one or more commercial entities providing
comprehensive support for the OSS (for ex-ample, Red Hat provides complete
support for Linux, and Cygnus supports all GNU packages (interestingly, Red

l Hat acquired Cygnus in November 1999).
. o'-" No longer being developed or supported.

2. Backward compatibility: the effort required by an existing system to maintain
compatibihty with the OSS.

o o'-" OSS is either in its first stable re-lease or its functionality has been
modified such that systems using a previous version would require significant
eflort to upgrade to the current one.
o '6+" A moderate effort is required to upgrade to the current version.
. 6(++" Virtually no effort is required to upgrade to the current version.

3. Standard compatibility: The open standard that the OSS adheres to and that multiple
vendors have agreed to.

o OSF (Open Software Foundation).
o DNS @omain Name System).
o ANSI (American National Standards Association).
o LDAP (Light'weight Directory Access Protocol).

O o SSL (Secure Sockets Layer).
o SMTP (Simple Mail Transfer Protocol).
o Xll (X-Windows Protocol).
o HTTP (Hypertext Transfer Protocol).
o HTML (Hypertext Markup Language).
o SQL (Structured Query Language).
o MIME (Multipurpose Internet Mail Extensions).
o N/A: does not follow any open standard.

4. Binary availability: official or unofficial binary distributions are available. Even
when an official distribution is widely available, there might be extensive unofficial
binary packages that do not receive the same level of support and release up-grades
as the official source-level and binary packages.

o "Yes" Binary is available.

I s. r,t"s;il:'#iilH*:::t}11ffie: the extent to which the oSS has integrated
with commercial software.

o "-" Virtually no widely used commercial software can be integrated with tlre OSS.Copyright by Mahidol UniversityCopyright by Mahidol University
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. "+" A moderate number of commercial software can be integrated with the
OSS, but no corlmercial installation
. "++" Many commercial software integration possibilities are available and
have been deployed in commercial environments.

6. Commercial adoption: the extent to which the OSS has been commercially adopted.
o o'-" Virtually no commercial entity has adopted the OSS.
. 'c+" A few commercial entities have selected and installed the OSS.
. "++" The OSS has a large installed user base.

7. Operating System dependency: the specific operating systems on which the Open
Source Software depends; if available for virtually all major ones, it is designated an
open platform. Although there is not Open Source operating system is compatible with
any application de-signed for commercial operating systems, almost all the OSS
environments, libraries, and applications have been ported to commercial operating
systems, except for the packages still under development (KDE, Gnome, Gimp) and
Unix-specific applications (Bind, Pine).

o Unix. o Linux. o BSD.
o Open platform: available for virtually all major operating systems, including the
various flavors of Unix (Linux, BSD, Solaris, and others), Windows, and Mac OS.

8. Software license: the Open Source Software's licensing format. The differences
between the following types of licenses are the type of modifications and integrations
an implementation party is permitted to perform on the OSS (see Table 2.3).

o GPL (General Public License): applies to all OSS applications developed by
the Gnu organization.
o [,GPL (Librry GPL): mvers the vadorn libmaries develo@ by t]re Gnu organization
o BSD: includes all derivatives ofthe BSD license, such as the X-Windows license oX."

o CPL: includes various community source projects.
9. Current development status.

o Development release: The OSS is still being actively developed and feannes added"
o Stable: A stable, widely installed version of the OSS exists, with ongoing
development efforts underway.
o Discontinued: OSS development efforts have effectively stopped.

10. Commercial substitutes: whether commercial substitutes exist for the OSS.
o "Yes" Have commercial substifutes.
o'No" Have no commercial substitutes.
e N/A: commercial vendors offer community source versions of the soft-ware;
there is a corresponding commercial software flavor, such as the commercial
Netscape Browsers and the community-source version of Mozilla.
If made a mere five years ago, Table 2.2 would have contained virtually no

commercial adoption or commercial grade technical support for almost any of the OSS
reviewed. Over the last five years, OSS has made giant strides in improving overall
stability, sup-port, and compatibility (for more information, see the related sidebar).
Nevertheless, only a minority of the representative OSS set now have commercial
grade support and commercial adoption. Continued improvement in these areas will no
doubt make other OSS candidates competitive for adoption in commercial IT projects.

)

a

I
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Appendix F

Open Source Software Web Sites

Open Source Software Foundation
l. Thai Open Source: http://opensource.thai.net; Open source software information

translate to Thai language
Thai open source Project: http://opensource.thai.net/nectec/ ; All of open
source project by NECTEC
BSF: http://www.fsf,org; The Free Software Foundation (FSF), founded in 1985, is
dedicated to promoting computer users' right to use, sfudy, copy, modiff, and
redistribute computer programs. The FSF promotes the development and use of
free (as in freedom) software particularly the GNU operating system (used widely
today in its GNU/Linux variant) and free (as in freedom) documentation. The FSF
also helps to spread awaf,eness of the ethical and political issues of freedom in the
use of software.
GNU: http://www.gnu.org; The GNU Project was launched in 1984 to develop a
complete UnixJike operating system which is free software: the GNU system.
(GI.[t] is a recursive acronym for "GNU's Not Unix"; it is pronounced "guh-
NEW'.)
Open source: http://www.opensource.org; Open Source Initiative (OSD is a non-
profit corporation dedicated to managing and promoting the Open Source
Definition for the good of the community, specifically through the OSI Certified
Open Source Software certification mark and program.

Operating System'
l. Thai Linux: ftp://ftp.nectec.or.th/pub/thailirux/docs{ Documents of NECTEC's

project are provided for Thai people
Linux TLE: http : //liru,x. thai. net/linux-tle/;Linux TLE for Thai people
Red Hafi http://www.redhat.com; Red Hat is the largest and most recognized
provider of open source technology. We are headquartered in Raleigh, North
Carolina on the Centennial Campus of NC State University and have 22 locations
worldwide.
Ziif: http://www.ziif,com; ZioN Interface was established in 1999 to operate IT
solution development business. The company concenfates on preparing research
for new technological development, providing consultant service and
disseminating new technology. The main projects of the company are to develop
high'speed computer (by using clustering technology), Thai Linux Operating
System " ZiiF LiNtIX ", application software (with localization) and business
software and to establish a training center for IT solution. ZioN Interface aims to
be "the Leader of IT Solution" in the near future.
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Application Resource
1. Office TLE: http://opensource.thai.net/fficelle/; Office suit program on Linux

and Windows
2. Free Soft: http://www.free-soft.org; This web site, refers to software distributed in

source form which can be freely modified and redistibuted, or freely modifiable
and redistributable software

3. Fresh Meat: http : //www.fr e shme at. net/; Inforrration in many topics
4. Gimp: http://www.gimp.org; The GIMP is the GNU Image Manipulation program.

It is a freely distributed piece of software suitable for such tasks as photo
retouching, image composition and image authoring. This site contains
information about downloading, installing, using, and enhancing GIMP. This site
also serves as a distribution point for the latest releases, patches, plugins, and
scripts. We also try to provide as much information about the GIMP community
and related projects as possible.

5. KDE: http://www.lcde.org; KDE is a powerful open Source graphicat desklop
environment for Unix workstations. It combines ease of use, contemporary
functionality, and outstanding graphical design with the technological superiority
of the Unix operating system.
Leapster: http : //leapster. org/linoleum; Linux programming resource
Linux Berg: http : //www. liruxb er g.coz; News, Features, Download
Pladao: http://www.pladao.com; An office suit program which is supported by
Sun Micro System (Thailand) Co., Ltd. Source code from OpenOffice.org.
Sourcefor gerl http : //www. s our c efor ge. net; SourceForge.net is the world's largest
Open Source development web site, with the largest repository of Open Source
code and applications available on the Internet. SourceForge.net provides free
services to Open Source developers, including project hosting, version control, bug
and issue tracking, project management, backups and archives, and communication
and collaboration resources.

10. XfreeS9z http://www.xfree86.org; The XFreeS6 Project, Inc is the organization
which produces XFree86 , a freely redistributable open-source implementation of
the X Window System which runs on LJNIX(R) and UNIXJike operating systems
such as Linux, all of the BSD variants, Sun Solaris x86, Mac OS X (via Darwin),
as well as other platforms like OS/2 and Cygwin.

11.Openoffice.org: http://www.openffice.org; To create, as a community, the
leading intemational offrce suite that will run on all major platforms and provide
access to all functionality and data through open-component based APIs and an
)Ovll,-based fi le format.

Open Source Community and Knowledge Resource
1. Linux Board: http://www.liruxboard.com;Linnx community for Thai people aim

to exchange opinion and experience among Thai Linux users.
2. Linux Center: http://www.linwc-center.org; Support in application, development,

networking, system, information, commerci alization and support, politics, Linux in
business, distribution, etc.
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; 3. Linux Counter: http://www.liru,acounter.org; The Linux Counter Organization is
a non-profit organization established to encourage, promote and support the
counting of Linux users. The Organizationis a nonprofit membership organizatron,
registered under Norwegian law.

4. Linux Devices: http://www.liruncdevices.com; News, Article, Events, Links
supported by OpenSystems Publishing

5. Linux Docz http://www.lirundoc.org; Linux document and project
6. Linux Games: http://www.lirungames.com; Games on Linux
7 . Linux Journal: http : //www. liruacj ournal. com; Linux Journal
8. Linux.org: hnp://www.lirutx.org; Linux, Application, Document, General

Information, Download, Book store, Course, and News
9. LinuxSiam: http://www.lirutxsiam.coz; News, Tutorial, and Web board with

many distributions of Linux and open source software.

!. 10. Thai Linux Working Group: http://www.liru,a.thai.nef; News, Opinion, Open
source software for Thai people by Thai Linux Working Group (TLUG)

11. Linux Weekly News: http://www.lwn.net; Linux weekly news
12. Slashdotz http://www.slasdot.org provide News forNerds. Stuffthat Matters'.
13. Thai Linux: http://www.thailirun.com;Tlni Linux joumal and web board.
14. Thai Linux Caf6: http://www.thailiruxcafe.com; iCAFE, distribution for Internet

caf6 include other applications and also open source news.
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