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A Part of the Ecosystem

Open source’ software is a part of the software ecosystem that affords software developers
and users an dternative style of software development and distribution. It co-exists in that
environment along with abroad spectrum of other development and distribution methods, including
public domain software, freeware, shareware, proprietary commercia software and even vaporware.
Open source software is found in development tools, operating systems and applications.*

The principal proponent of open source software if the Free Software Foundation, which
was founded in the mid-1980s by computer scientist Richard Stallman and which proclaims its
primary missions to be: 1) promoting computer users right to use, study, copy, modify, and
redistribute computer programs; 2) promoting the development and use of free software and free
documentation; 3 spreading awareness of the ethical and political issues of freedom in the use of
software; 4) developing new free software; and 5) “making that software into a coherent system
which can eliminate the need to use proprietary software.”®

The goal of this paper is to help the reader gain a basic understanding of the differences
between open source and commercia software in terms of some of the practical implications of
each and some of the broader issues that software developers, governments and commercial
enterprises might want to consider in terms of their own policies and acquisition activities, al
" The word “source” in the phrase “open source software” refers to the source code of a computer program.
Computer programs or operating systems are originally written by a human being in a programming language. This
is called the source code of the software. To be actually used by a computer, the program has to be trandated by the
computer from the source code into the machine language that the computer understands and can execute. This
trandation process is referred to as compiling. http://iet.ucdavis.edu/glossary.cfm#s. Source Code is the text that
programmers type in and edit in order to produce programs you can run. To change a program, a programmer
changes the source-code text and then generates a new version of the program from it. Without the source code one

generally cannot modify or fix a program beyond narrow bounds foreseen by its origina author.
http://www.google.com/search?hl=en& Ir=& oi=defmore& g=define: source+code.

* For adirectory of open source software, see http://directory.fsf.orgy.

8 See http://www.fsf.org/fsf/fsf.html.
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bearing in mind not only the immediate costs and benefits, but also the longer range implications
of how their decisions today will affect their economies and their standing in the world

technology market tomorrow.

Some Helpful Definitions

Traditionally, commercial or proprietary software is distributed only in binary, executable
form, and its developers reserve to themselves the ability to know the source code, to modify the
software, to distribute the software, and to authorize others to do those things. It is not unusual
for commercial software developers to refer to their software source code as the “crown jewels’
of the company and to jealously guard it against disclosure to others. At its most basic level,
“open source software’ is distinguished from proprietary software by the availability of source
code to everyone who receives a license to use the software and, in many cases, by a broad
authorization to modify and redistribute it in both binary and source code form.

Over the past several years, market forces have operated to bring about numerous
variants of commercial and open source software, all of which have their own distinguishing
features. Along that spectrum we can now find: 1) commercia “closed source” software, for
which the source code is not available to anyone other than the original developer; 2)
commercia “closed source” software, for which the source code is licensed to authorized users
under strict confidentiality terms for their own use in maintaining and modifying the software; 3)
“shared source” software, for which the source code is made available to licensees for limited
purposes and subject to restrictions on use and disclosure; 4) “community source” software, for
which the source code is available to a limited community of users for broad purposes but still

subject to restrictions on use, modification and distribution; and 5) true “open source” software,



for which the source code is made available for “free” use, modification and distribution, but the
license for which may be subject to conditions or obligations that make it unsuitable for
commercia use (more on that later). Market forces are causing these scenarios to overlap and
the distinctions between the various genre of software to become somewhat blurred, but they are
still sufficiently vivid to generate a lot of debate. Much of that debate has been engendered by
the “free software” movement, members of which advocate for free software with almost
religious fervor.

Despite its obvious differences from closed source, shared source and community source,
a precise definition of “open source” softwareis elusive. A recent Google® search produced no
less than 10 definitions from various sources, each of which gives a somewhat different
perspective and slant.”” One helpful and concise definition is;

Open Source Software is software for which the underlying programming code is

available to the users so that they may read it, make changes to it, and build new

versions of the software incorporating their changes. There are many types of

Open Source Software, mainly differing in the licensing term under which
(altered) copies of the source code may (or must) be redistributed.™

Economic and Practical Realities
Among the most significant practical differences between commercial and open source
software are the way in which they are developed, the licensing schemes used in their
distribution, their relationship to standards, and the so-called “total cost of ownership”. While a

detailed discussion of these things is beyond the scope of this paper and has been the subject of

" See http://www.google.com/search?hl=en& Ir=& oi=defmore& g=define:Open+source+software.

T See www.cross-web.com/information/glossary.htm.




several multi-day conferences over the past few years, it may be helpful to make some general

observations.

Development

Open source software is typically developed by very talented individuals or by informal
groups or “communities’ of programmers who want to solve a technical problem and share the
results with the rest of the world. Some advocates claim that the open source model generates a
higher level of innovation, and some supporters claim that the open source model produces
software that is technically equal or even superior to competing commercia products. Because
of the way it is distributed, there may be a great variety of any given open source software
“product”, including numerous derivatives that are relatively undocumented and may behave
differently in subtle or not-so-subtle ways.

Commercia or proprietary software is generaly designed and developed in response to
market demand, or at least in response to a perceived market need. Its features tend to be market
driven and user driven. Development is relatively structured and disciplined, and the resulting
products tend to be relatively well documented, quality tested and supported. Features of
commercia software generally are the subject of long term, market driven evolution. Of course

the user pays for al these things, whether it wants them or not.

Licensing Schemes
Commercial software developers use licensing schemes that: 1) exploit their intellectual
property in ways that will generate enough revenue to pay their research, development,

marketing and support costs and leave something left over for profit (sometimes a small profit,



and sometimes a monumental profit); and 2) limit scope of use, limit transferability, prohibit
reverse engineering, limit warranties and limit liability. With commercial software, users pay for
whatever benefit they get, and possibly for some benefit they don’t need. Still, the fundamental
economics of commercial software licensing is that each party gets an anticipated benefit at an
anticipated cost.

The same is true for open source software, but the licensing model is very different.
Open source does not necessarily mean that one can do whatever it wants to do with the
software, athough that is sometimes the case. There are two principal models. One, the BSD
(an acronym for “Berkeley Software Distribution”) model, is highly permissive and permits
taking the software and doing pretty much whatever you wish with it, including modification and
distribution of free or proprietary derivatives, provided that that each copy contains a specified
form of license that includes a copyright notice and a disclaimer of warranties and liability. The
UNIX operating system is an example of software that was distributed under the BSD license
(among other licensing channels), and Sun Microsystems Solaris® operating system is an
example of aproprietary derivative of BSD UNIX.

The other principal model permits free use, modification and redistribution of the
software, but is highly restrictive. The most frequently encountered examples are the Free
Software Foundation’s General Public License (“GPL”) and Lesser General Public License
(“LGPL"), which permit modification and distribution of free derivatives, but which preclude the
creation of proprietary derivatives. The Linux operating system is an example of an open source
derivative of UNIX, and a number of popular software development tools such as the GNU C

compiler are also distributed under the GPL. Because they are so frequently encountered and



have become the subject of much attention and debate, the GPL and LGPL are set forth in their
entirety in the Appendix to this paper.

Another type of open source license is the “community source” license, the terms of
which can vary widely depending on the “community” in which used. For example, an academic
community license may be highly permissive, while the Sun Microsystems community license
for the Java® platform is highly restrictive in important ways. For those interested in exploring
the subject more deeply, the website of the Open Source Initiative provides more than 50

examples of different open source licenses in use today. ™

Standards

Two of the things that make proprietary software proprietary are the ability of its owners
to maintain intellectual property rights in its features and control its specifications. This can
include application program interfaces (“APIS’) or other aspects that affect interoperability.
Because of this, there has been a tendency among some open source advocates to equate “open
source” with “open standards.” One could argue, however, that there are two primary ways in
which “standards’ come into being. One is by widespread adoption in the user market. The
second is through standards setting organizations.

The redity isthat virtually all of the important “ open standards’ have been developed by
consortia of representatives of private industry. Another reality is that open source software, by
its very nature, tends to become non-standard because of the relative ease and freedom of making
modifications. In fact, commercia distributors of open source software often deliberately

modify it to distinguish themselves. So, for example, while IBM Corporation, The SCO Group,

H http://www.opensource.org/li censes/bsd-license.php.




Inc., Red Hat, Inc. and Sun Microsystems, Inc. al distribute al distribute derivatives of the

UNIX operating system, they are not all the same and do not represent a“standard”.

Total Cost of Ownership

The term “open source” is commonly equated with the term “free software’, and many
open source advocates argue that a key advantage of the open source solution is the ability to
acquire software without paying a license fee. However, as the Free Software Foundation says,
“‘Free software’ is a matter of liberty, not price. To understand the concept, you should think of
‘free’ asin ‘free speech,” not asin ‘free beer.””% The software we typicaly think of as “open
source” is indeed more or less free at the acquisition stage — that is, it can be acquired, copied
and used without charge. However, when one considers the “cost” of software, it isimportant to
consider the total cost of acquisition and use—i.e., the “total cost of ownership”.

For example, consider the cost of customizing “free’” software to meet the needs of a
particular user. The features of commercial software tend to be the product of market research
and investment in development with the needs of the user community or marketplace in mind.
Even if not aways a perfect fit, commercial software tends to be designed to provide a
substantial solution for most users. In contrast, open source software is often developed without
much regard for end users and is distributed in aform that is conducive to modification. To meet
the needs of a particular user, it may need to be modified, sometimes at considerable expense. In
addition, commercia software is commonly maintained and supported by the devel oper, whereas

open source software commonly is not.

88 hitp://www.gnu.org/philosophy/free-sw.html.




When considering the cost of “free” software, it isimportant to have in mind such things
as the cost of modifying, maintaining and supporting the software, the cost of required user and
technical documentation (“free” software generally is not accompanied by either), the cost of
quality assurance testing (“free” software is almost always devoid of warranties and most oftenis
produced and distributed without the type of rigorous testing done by developers of commercial
products), and the costs of customization, implementation, defect correction, ongoing
development, and dealing with security issues. The cost of training should be considered at two
levels — training of technical personnel, and training of end users — because the available labor
pool will more likely be possessed of knowledge and skills developed through experience with
commercia products and may lack the expertise needed to support and use “free” substitutes
without additional, specialized training.

Ultimately, the cost/benefit analysis must be performed with this fundamenta question in
mind: does a proprietary solution require that the user pay too much for things it doesn’t need, or
does it provide features and benefits that will enable the user to be productive in important ways
not enabled by “free” competitive offerings absent addition investment that exceeds the overall

cost of the commercia solution?

The GPL and LGPL
The open source variant that has received the most attention — and that has caused the
most sleepless nights among commercia software developers, investors and those involved in
mergers and acquisitions of software companies — is software distributed under the Free

Software Foundation’s General Public License (“GPL”) and Lesser General Public License



(“LGPL"). The genesis of the Free Software Foundation and its free software initiative (the
“GNU Project”) isreported on its website as follows:

The GNU Project has developed a complete free software system named “GNU”
(GNU’s Not Unix) that is upwardly compatible with Unix. Richard Stallman's
initial document on the GNU Project is called the GNU Manifesto, which has
been trandated into several other languages. The name “GNU” was chosen
because it met afew requirements; firstly, it was a recursive acronym for “GNU’s
Not Unix”', secondly, because it was area word, and thirdly, it was fun to say (or
Sing). We aso have the Initid Announcement of the GNU Project, written in
1983.

The word “free” above pertains to freedom, not price. You may or may not pay a
price to get GNU software. Either way, once you have the software you have
three specific freedoms in using it. First, the freedom to copy the program and
give it away to your friends and co-workers; second, the freedom to change the
program as you wish, by having full access to source code; third, the freedom to
distribute an improved version and thus help build the community. (If you
redistribute GNU software, you may charge a fee for the physical act of
transferring a copy, or you may give away copies.)

The GNU Project was conceived in 1983 as a way of bringing back the
cooperative spirit that prevailed in the computing community in earlier days — to
make cooperation possible once again by removing the obstacles to cooperation
imposed by the owners of proprietary software.

In 1971, when Richard Stallman started his career at MIT, he worked in a group
which used free software exclusively. Even computer companies often distributed
free software. Programmers were free to cooperate with each other, and often did.

By the 1980s, aimost all software was proprietary, which means that it had
owners wrlg*forbid and prevent cooperation by users. This made the GNU Project
necessary.

In a paper entitled “The GNU Operating System and the Free Software Movement”,
originally published in the book “Open Sources’, FSF founder Richard Stallman wrote:

Shortly before beginning the GNU project, | heard about the Free University

Compiler Kit, aso known as VUCK. (The Dutch word for “free” is written with a

V.) This was a compiler designed to handle multiple languages, including C and

Pascal, and to support multiple target machines. | wrote to its author asking if
GNU could useit.

™" http://www.gnu.org/gnu/gnu-history.html.
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He responded derisively, stating that the university was free but the compiler was
not.

*k*

The goa of GNU was to give users freedom, not just to be popular. So we needed
to use distribution terms that would prevent GNU software from being turned into
proprietary software. The method we use is called “copyleft”.

Copyleft uses copyright law, but flips it over to serve the opposite of its usual
purpose: instead of a means of privatizing software, it becomes a means of
keeping software free.

The central idea of copyleft is that we give everyone permission to run the
program, copy the program, modify the program, and distribute modified versions
— but not permission to add restrictions of their own. Thus, the crucia freedoms
that define “free software” are guaranteed to everyone who has a copy; they
become inalienable rights.

For an effective copyleft, modified versions must also be free. This ensures that
work based on ours becomes available to our community if it is published. When
programmers who have jobs as programmers volunteer to improve GNU
software, it is copyleft that prevents their employers from saying, “You can't
share those changes, because we are going to use them to make our proprietary
version of the program.”

The requirement that changes must be free is essential if we want to ensure
freedom for every user of the program. The companies that privatized the X
Window System usually made some changes to port it to their systems and
hardware. These changes were small compared with the great extent of X, but
they were not trivial. If making changes were an excuse to deny the users
freedom, it would be easy for anyone to take advantage of the excuse.

A related issue concerns combining a free program with non-free code. Such a
combination would inevitably be non-free; whichever freedoms are lacking for
the non-free part would be lacking for the whole as well. To permit such
combinations would open a hole big enough to sink a ship. Therefore, a crucial
requirement for copyleft is to plug this hole: anything added to or combined with
a copylefted program must be such that the larger combined version is also free
and copyl efted.

The specific implementation of copyleft that we use for most GNU software is the

GNU Genera Public License, or GNU GPL for short. We have other kinds of
copyleft that are used in specific circumstances. GNU manuals are copylefted

10



also, but use a much simpler kind of copyleft, because the complexity of the GNU
GPL is not necessary for manuals. ™"

The thing that causes so many sleepless nights is that notion that supposedly proprietary
software can become subject to the GNU license terms if it is deemed to be “based on”, “added
to”, “combined with”, “derived from”, or a“modified version of” software distributed under one
of the GNU licenses. The problem is that except in extreme cases, it is difficult to know with
certainty exactly what these terms mean as used in the GNU licenses, and it is very easy for
undisciplined programmers to tread the gray areas that could subject their employers' proprietary
software to the “copyleft” scheme. The most feared consequence is that their supposedly
proprietary software could thus become subject to conditions or obligations that it be distributed
free of charge with broad permissions to modify and redistribute and a requirement that the
source code be made freely available to all licensees.

Much of the software distributed under the GPL is useful for providing needed
functionality in larger systems, and programmers working on proprietary projects are sometimes
tempted to simply patch them in, rather than creating equivalent functionality from scratch. In
addition, many useful and popular programming and development tools are distributed under the
GPL or LGPL, and some of those tools inject pieces of themselves into the software they are
used to produce. In addition, it has been suggested that merely writing software to work with a
particular GPL component might be enough to render the new software subject to the GPL. ¥+
While it is fairly clear in some cases that the use of GPL code to built a new product would
render the resulting product subject to the GPL, there are many instances in which that is not at

all clear one way or the other. The notion that proprietary software can become subject to these

" http://www.gnu.org/gnu/thegnuproject.html (footnote omitted).

¥ See http://kerneltrap.org/node/view/1735.
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open source license terms by the inadvertent inclusion of a small piece of open source code has

prompted some to refer to GPL/LGPL code as “vira”.

Many questions about the subtle implications of the GNU licenses and their impact on the

real world of software development and distribution will remain unanswered absent judicia

construction, and a full discussion of those issues is beyond the scope of this paper. To provide

some food for thought, however, here is a list of some of the open questions that are keeping

people awake at night:

1.

Are the GPL and the LGPL contracts that impose affirmative obligations on the
licensees, thus exposing them to claims for specific performance in the event of
breach, or are they merely conditional authorizations, such that the failure for
example to make source code available to downstream licensees is a failure of
condition that renders the licensee liable for copyright infringement?

Are employees of proprietary software companies generally deemed authorized to
bind their employers to the terms of the GPL and LGPL merely by downloading
and using the open source tools?

Even if the GPL or LGPL is deemed to be accepted and enforceable in a given
instance, are there particular terms of the license that may not be enforceable
because they are unconscionable, preempted by federal law, contrary to public
policy, or for some other reason?

Does the notion of a “derivative’ as used in the GPL and LGPL have its technical
legal meaning under traditional copyright law, or does it mean something
different in the context of a“copyleft” license?

What does it mean to “combine” proprietary software with a GPL or LGPL
software component? Does it mean only literally grafting it in or “static linking”
when the program is created, or can it aso include “dynamic linking” when the
program runs on the end user’s computer? And can it also include programs that
interoperate with GPL or LGPL software if they are sufficiently tightly coupled?

Isit possible to “cure’ the inadvertent or unauthorized use of GPL or LGPL code
in a proprietary product by removing it or replacing it with a new proprietary
component, even after the initial “infected” version has been distributed?

Is the act of providing copies of software to corporate affiliates a “distribution”
within the meaning of the GPL and LGPL?

12



8.

10.

11.

12.

13.

14.

Is the act of making software passively available for download over the Internet a
“distribution” within the meaning of the GPL and LGPL?

Is the act of making software functionality available over the Internet (e.g., in the
case of an application service provider) a“distribution” of that software within the
meaning of the GPL and LGPL?

What are the patent implications of the GPL and LGPL?

In the case of a dispute over the meaning of a particular term in the GPL or
LGPL, whose intention governs —i.e., the intention of the parties to the particular
licensing transaction in which the license was used, or the intention of the person
or organization (i.e., the Free Software Foundation) that created the license
document 2%

What policies and practices are appropriate for devel opers of proprietary software
to ensure that their products are not affected by the GPL or LGPL?

What type of due diligence is appropriate for one planning to acquire or invest in
an enterprise whose value depends on the proprietary character of its software?

What are the audit and disclosure obligations of a publicly held company whose
value depends on the proprietary character of its software?

Conclusion

The members of the independent software industry have led us into a time of change not

seen by the world since the industrial revolution. The billions of dollars of investment they have

made in the development of their technology never would have come about without protection of

the fruits of their intellectual labors. At the same time, open source software is well established

as part of the software ecosystem and affords software developers and users an important

aternative style of software development and distribution. There is a need and a purpose for both.

In making decisions about whether to adopt open source software solutions or pay for

commercia ones, it is important to consider how the open source solution compares to the

5 For the Free Software Foundation's answers to questions about the GPL and LGPL, see
http://www.fsf.org/licenses/gpl-fag.html .
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commercia one in terms of not only its technical characteristics, but also in terms of the overall
investment and total cost of ownership. It is also important to consider whether the use of an
open source solution would meet the user’ s needs with respect to operational compatibility with
other programs and with respect to the user’s need to transact and interact with third parties in
industries and markets in which commercia products are the de facto standard.

Finaly, it is important to be aware that the open source movement is motivated not only
to provide benefits to the software developer and user communities through the distribution of
“free” software, but aso to eliminate the need to use proprietary software. Through lobbying
and other efforts, the open source movement has persuaded some companies and even some
governments to adopt a bias toward open source products, and the GNU Project’s GPL and
LGPL have raised many serious questions about the proprietary integrity of software developed
in private enterprise. It is hoped that this paper has provided some helpful background and food

for thought.
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APPENDIX

GNU GENERAL PUBLI C LI CENSE
Version 2, June 1991

Copyright (C 1989, 1991 Free Software Foundation, Inc. 59 Tenple
Pl ace, Suite 330, Boston, MA 02111-1307 USA

Everyone is permtted to copy and distribute verbatim copies of this
i cense docurment, but changing it is not all owed.

Pr eambl e

The licenses for nobst 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 sure the software is free for all its users. Thi s
Gener al Public License applies to nost of the Free Software
Foundation's software and to any other program whose authors comit to
using it. (Sonme other Free Software Foundation software is covered by
the GNU Library General Public License instead.) You can apply it to
your prograns, too.

When we speak of free software, we are referring to freedom not
price. Qur Ceneral Public Licenses are designed to nmake 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 prograns; and that you know you can do these things.

To protect your rights, we need to nake restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
di stribute copies of the software, or if you nodify it.

For exanple, if you distribute copies of such a program whether
gratis or for a fee, you nust give the recipients all the rights that

you have. You nust make sure that they, too, receive or can get the
source code. And you nust show them these ternms so they know their
rights.

We protect your rights wth tw steps: (1) copyright the
Software, and (2) offer you this Ilicense which gives you |ega
perm ssion to copy, distribute and/or nodify the software.

Al so, for each author's protection and ours, we want to nake
certain that everyone understands that there is no warranty for this

free software. If the software is nodified by soneone el se and passed
on, we want its recipients to know that what they have is not the
original, so that any problens introduced by others will not reflect on

the original authors' reputations.

Finally, any free program is threatened constantly by software
pat ents. W 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 nade it clear that any
patent nust be |licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and
nmodi fication foll ow.

GNU GENERAL PUBLI C LI CENSE
TERVMS AND CONDI TI ONS FOR COPYI NG, DI STRI BUTI ON AND MCDI FI CATI ON

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 ternms of this General Public License. The

"Prograni, below, refers to any such program or work, and a "work based
on the Progrant neans either the Program or any derivative work under
copyright law. that is to say, a work containing the Program or a
portion of it, either verbatim or with nodifications and/or translated
i nto anot her | anguage. (Hereinafter, translation is included w thout
[imtation in the term "nodification".) Each licensee is addressed as
"you".

Activities other than copying, distribution and nodification are
not covered by this License; they are outside its scope. The act of
running the Programis not restricted, and the output from the Program
is covered only if its contents constitute a work based on the Program
(i ndependent of having been nmade by running the Program. Wether that
is true depends on what the Program does.

1. You nay copy and distribute verbatim copies of the
Programi s source code as you receive it, in any nedium provided that
you conspi cuously and appropriately publish on each copy an appropriate
copyright notice and disclainer 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 transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. You may nodify your copy or copies of the Program or any
portion of it, thus form ng a work based on the Program and copy and
distribute such nodifications or work under the terms of Section 1
above, provided that you also neet all of these conditions:

a) You nmust cause the nodified files to carry prom nent
notices stating that you changed the files and the date of any
change.

b) You nust cause any work that you distribute or
publish, that in whole or in part contains or is derived fromthe
Program or any part thereof, to be licensed as a whole at no
charge to all third parties under the terns of this License.

c) If the nodified program nornally reads conmmands
interactively when run, you nust cause it, when started running



for such interactive use in the nobst ordinary way, to print or
di spl ay an announcenent including an appropriate copyright notice
and a notice that there is no warranty (or else, saying that you
provide a warranty) and that users may redistribute the program
under these conditions, and telling the user how to view a copy
of this License. (Exception: if the Program itself s
interactive but does not normally print such an announcenent,
your work based on the Program is not required to print an
announcement .)

These requirenents apply to the nodified work as a whole. | f
identifiable sections of that work are not derived from the Program
and can be reasonably considered independent and separate works in
t hensel ves, then this License, and its ternms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the sane sections as part of a whole which is a work based
on the Program the distribution of the whole nust be on the terns of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wote
it.

Thus, it is not the intent of this section to claim rights or
contest your rights to work witten entirely by you; rather, the intent
is to exercise the right to control the distribution of derivative or
col l ective works based on the Program

In addition, nere aggregation of another work not based on the
Program with the Program (or with a work based on the Progran) on a
volume of a storage or distribution nedium does not bring the other
wor k under the scope of this License.

3. You may copy and distribute the Program (or a work based on
it, under Section 2) in object code or executable form under the terns
of Sections 1 and 2 above provided that you also do one of the
fol | owi ng:

a) Acconpany it with the conplete correspondi ng machi ne-
readabl e source code, which mnust be distributed under the termns
of Sections 1 and 2 above on a nedium customarily used for
software interchange; or,

b) Acconpany it with a witten offer, valid for at |east
three years, to give any third party, for a charge no nore than
your cost of physically perfornming source distribution, a
conpl ete machi ne-readabl e copy of the correspondi ng source code,
to be distributed under the terns of Sections 1 and 2 above on a
medi um customarily used for software interchange; or,

c) Acconpany it with the information you received as to
the offer to distribute corresponding source code. (This
alternative is allowed only for noncomercial distribution and
only if you received the program in object code or executable
formw th such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work

for making nodifications to it. For an executable work, conplete
source code neans all the source code for all nodules it contains, plus



any associated interface definition files, plus the scripts used to
control conpilation and installation of the executable. However, as a

special exception, the source code distributed need not include
anything that is nornmally distributed (in either source or binary forn)
with the nmjor conponents (conpiler, kernel, and so on) of the

operating system on which the executable runs, unless that conponent
itself acconpani es the executabl e.

If distribution of executable or object code is nade by offering
access to copy froma designated place, then offering equival ent access
to copy the source code fromthe sane place counts as distribution of
t he source code, even though third parties are not conpelled to copy
the source along with the object code.

4, You may not copy, nodify, sublicense, or distribute the
Program except as expressly provided under this License. Any attenpt
otherwise to copy, nodify, sublicense or distribute the Program is

void, and will automatically term nate your rights under this License
However, parties who have received copies, or rights, from you under
this License will not have their licenses ternminated so |ong as such

parties remain in full conpliance.

5. You are not required to accept this License, since you have
not signed it. However, nothing else grants you permission to nodify
or distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
nodi fying 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 nodifying
t he Program or works based on it.

6. Each tine you redistribute the Program (or any work based
on the Progran), the recipient automatically receives a license from
the original licensor to copy, distribute or nodify the Program subject
to these terms and conditions. You nay not inpose any further

restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing conpliance by third parties to
this License

7. If, as a consequence of a court judgnent or allegation of
patent infringement or for any other reason (not linted to patent
i ssues), conditions are inposed on you (whether by court order
agreement or otherwi se) 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 satisfy sinultaneously your obligations
under this License and any other pertinent obligations, then as a
consequence you nmay not distribute the Programat all. For example, if
a patent license would not permt royalty-free redistribution of the
Program by all those who receive copies directly or indirectly through
you, then the only way you could satisfy both it and this License would
be to refrain entirely fromdistribution of the Program

If any portion of this section is held invalid or unenforceable
under any particular circunstance, the balance of the section is
intended to apply and the section as a whole is intended to apply in
ot her circunstances.



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 clains; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
i npl enented by public license practices. Many people have nmde
generous contributions to the wde 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 wlling
to distribute software through any other system and a |icensee cannot
i npose that choice

This section is intended to mmke thoroughly clear what s
bel i eved to be a consequence of the rest of this License.

8. If the distribution and/or use of the Programis 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 limtation excluding
those countries, so that distribution is permtted only in or anong
countries not thus excluded. In such case, this License incorporates

the limtation as if witten in the body of this License.

9. The Free Software Foundation may publish revised and/or new
versions of the General Public License from tinme to tinme. Such new
versions will be simlar in spirit to the present version, but nmay

differ in detail to address new problens or concerns.

Each version is given a distinguishing version nunber. If the
Program specifies a version nunber of this License which applies to it
and "any l|ater version", you have the option of following the terns and
conditions either of that version or of any later version published by
the Free Software Foundation. If the Program does not specify a
version nunber of this License, you may choose any version ever
publ i shed by the Free Software Foundation

10. If you wish to incorporate parts of the Program into other
free programs whose distribution conditions are different, wite to the
author to ask for permission. For software which is copyrighted by the
Free Software Foundation, wite to the Free Software Foundation; we
soneti mes nake exceptions for this. CQur decision will be guided by the
two goals of preserving the free status of all derivatives of our free
software and of pronoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM | S LI CENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE PROGRAM TO THE EXTENT PERM TTED BY APPL|I CABLE LAW
EXCEPT WHEN OTHERW SE STATED IN WRITING THE COPYRI GHT HOLDERS AND/ OR
OTHER PARTI ES PROVI DE THE PROGRAM "AS |S" W THOUT WARRANTY OF ANY KI ND,
El THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABILITY AND FITNESS FOR A PARTI CULAR PURPCSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORVMANCE OF THE PROGRAM | S
WTH YOU. SHOULD THE PROGRAM PROVE DEFECTI VE, YOU ASSUME THE COST OF
ALL NECESSARY SERVI CI NG REPAI R OR CORRECTI ON



12. IN NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO
IN VWRI TING WLL ANY COPYRI GAT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY
AND/ OR REDI STRI BUTE THE PROGRAM AS PERM TTED ABOVE, BE LIABLE TO YQU
FOR  DAMAGES, I NCLUDI NG  ANY  CENERAL, SPECI AL, I NCI DENTAL R
CONSEQUENTI AL DAMAGES ARISING OQUT OF THE USE OR INABILITY TO USE THE
PROGRAM (I NCLUDING BUT NOT LIMTED TO LOSS OF DATA OR DATA BEING
RENDERED | NACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAI LURE OF THE PROGRAM TO OPERATE W TH ANY OTHER PROGRAMS), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE POSSI BILITY OF SUCH
DAVAGES.

END OF TERMS AND CONDI TI ONS
How to Apply These Terns to Your New Prograns

If you develop a new program and you want it to be of the
greatest possible use to the public, the best way to achieve this is to
make it free software which everyone can redistribute and change under
these terns.

To do so, attach the following notices to the program It is
safest to attach them to the start of each source file to nost
ef fectively convey the exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to where the full notice is
f ound.

<one line to give the progranmis name and a brief idea of what it
does. > Copyright (C) <year> <nane of author>

This program is free software; you can redistribute it and/or
nodify it under the terns of the GNU General Public License as
published by the Free Software Foundation; either version 2 of
the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; wi thout even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the GNU
Ceneral Public License for nore details.

You shoul d have received a copy of the GNU General Public License
along with this program if not, wite to the Free Software
Foundation, Inc., 59 Tenple Place, Suite 330, Boston, MA 02111-
1307 USA

Also add information on how to contact you by electronic and
paper mail .

If the programis interactive, make it output a short notice like
this when it starts in an interactive node:

Gnonovi sion version 69, Copyright (C vyear nanme of author
Gnonovi sion cones with ABSCLUTELY NO WARRANTY; for details type

“show w . This is free software, and you are welconme to
redistribute it wunder certain conditions; type “show c¢' for
details.

Vi



The hypot hetical comands “show w and “show c¢' should show the
appropriate parts of the General Public License. O course, the
commands you use may be called sonmething other than “show w and " show

c'; they could even be nouse-clicks or nmenu itens--whatever suits your
program

You should also get your enmployer (if you work as a programer)
or your school, iif any, to sign a "copyright disclaimer"” for the
program if necessary. Here is a sanple; alter the names:

Yoyodyne, Inc., hereby disclains all copyright interest in the

program "~ Gnonovi sion' (which nmakes passes at conpilers) witten
by Janes Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This GCeneral Public License does not pernit incorporating your

program into proprietary prograns. If your program is a subroutine
library, you may consider it nore useful to permt |inking proprietary
applications with the library. |If this is what you want to do, use the

GN\U Li brary General Public License instead of this License.

Vil



GNU LESSER GENERAL PUBLI C LI CENSE
Version 2.1, February 1999

Copyright (C 1991, 1999 Free Software Foundation, Inc. 59 Tenple
Pl ace, Suite 330, Boston, MA 02111-1307 USA

Everyone is permtted to copy and distribute verbatim copies of this
i cense docurment, but changing it is not all owed.

[This is the first released version of the Lesser GPL. It also counts
as the successor of the G\U Library Public License, version 2, hence
t he version nunber 2.1.]

Pr eanbl e

The licenses for nost software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for all its users

This license, the Lesser Ceneral Public License, applies to sone
speci ally designated software packages--typically libraries—of the Free
Sof tware Foundation and other authors who decide to use it. You can
use it too, but we suggest you first think carefully about whether this
license or the ordinary General Public License is the better strategy
to use in any particular case, based on the explanati ons bel ow.

VWen we speak of free software, we are referring to freedom of
use, not price. Qur General Public Licenses are designed to nake 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 and use
pieces of it in new free prograns; and that you are inforned that you
can do these things.

To protect your rights, we need to nake restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions translate to certain responsibilities for
you if you distribute copies of the library or if you nodify it.

For exanple, if you distribute copies of the library, whether
gratis or for a fee, you nust give the recipients all the rights that
we gave you. You nust make sure that they, too, receive or can get the
source code. If you link other code with the library, you nust provide
conplete object files to the recipients, so that they can relink them
with the library after nmaking changes to the library and reconpiling
it. And you nust show themthese terns so they know their rights.

We protect your rights with a two-step nethod: (1) we copyright
the library, and (2) we offer you this |license, which gives you | egal
perm ssion to copy, distribute and/or nodify the library.

To protect each distributor, we want to nake it very clear that
there is no warranty for the free library. Also, if the library is
nodi fi ed by soneone el se and passed on, the recipients should know that
what they have is not the original version, so that the origina
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author's reputation will not be affected by problens that mght be
i ntroduced by ot hers.

Finally, software patents pose a constant threat to the existence

of any free program W wish to nake sure that a conpany cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library nust be

consistent with the full freedom of use specified in this license.

Most GNU software, including sonme libraries, is covered by the
ordinary GNU General Public License. This license, the G\NU Lesser
General Public License, applies to certain designated libraries, and is
quite different fromthe ordinary General Public License. W use this
license for <certain libraries in order to permt linking those
libraries into non-free prograns.

VWen a program is linked with a library, whether statically or
using a shared library, the combination of the two is legally speaking
a conbined work, a derivative of the original library. The ordinary
General Public License therefore permts such linking only if the
entire conmbination fits its criteria of freedom The Lesser GCeneral
Public License pernmits nore lax criteria for linking other code wth
the library.

We call this license the "Lesser" General Public License because
it does Less to protect the user's freedom than the ordinary GCeneral
Public License. It also provides other free software devel opers Less
of an advantage over conpeting non-free prograns. These di sadvant ages
are the reason we use the ordinary General Public License for nany
libraries. However, the Lesser |icense provides advantages in certain
speci al circunstances.

For exanple, on rare occasions, there may be a special need to
encourage the w dest possible use of a certain library, so that it
becomes a de-facto standard. To achieve this, non-free prograns nust

be allowed to use the library. A nore frequent case is that a free
library does the same job as widely used non-free libraries. In this
case, there is little to gain by linmiting the free library to free

software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-
free programs enables a greater nunber of people to use a large body of
free software. For example, permission to use the GNU C Library in
non-free prograns enables many nore people to use the whole G
operating system as well as its variant, the GNU Linux operating
system

Al t hough the Lesser CGeneral Public License is Less protective of
the users' freedom it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run that
programusing a nodified version of the Library.

The precise terms and conditions for copying, distribution and
nodi fication follow Pay close attention to the difference between a
"work based on the library" and a "work that uses the library". The



former contains code derived fromthe library, whereas the latter nust
be conbined with the library in order to run

GNU LESSER GENERAL PUBLI C LI CENSE
TERVMS AND CONDI TI ONS FOR COPYI NG, DI STRI BUTI ON AND MODI FI CATI ON

0. This License Agreement applies to any software library or
ot her program which contains a notice placed by the copyright hol der or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License"). Each
licensee is addressed as "you"

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application progranms
(whi ch use sone of those functions and data) to form executabl es.

The "Library", below, refers to any such software library or work
whi ch has been distributed under these terns. A "work based on the
Library" means either the Library or any derivative work under
copyright law. that is to say, a work containing the Library or a
portion of it, either verbatimor with nodifications and/or translated
straightforwardly into another |anguage. (Hereinafter, translation is
i ncluded without limtation in the term"nodification".)

"Source code" for a work neans the preferred formof the work for

maki ng nodifications to it. For a library, conplete source code neans
all the source code for all npdules it contains, plus any associated
interface definition files, plus the scripts wused to control

conpilation and installation of the library.

Activities other than copying, distribution and nodification are
not covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a programis covered only if its contents constitute a work based
on the Library (independent of the use of the Library in a tool for
witing it). \Wether that is true depends on what the Library does and
what the programthat uses the Library does.

1. You nay copy and distribute verbatim copies of the
Library's conplete source code as you receive it, in any nmedium
provi ded that you conspicuously and appropriately publish on each copy
an appropriate copyright notice and disclainmer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the Library.

You may charge a fee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. You may nodify your copy or copies of the Library or any
portion of it, thus formng a work based on the Library, and copy and
distribute such nodifications or work under the terms of Section 1
above, provided that you also neet all of these conditions:

a) The nodified work nust itself be a software library.



b) You must cause the files nodified to carry prom nent
notices stating that you changed the files and the date of any

change.

c) You nust cause the whole of the work to be I|icensed
at no charge to all third parties under the ternms of this
Li cense.

d) If a facility in the nodified Library refers to a

function or a table of data to be supplied by an application
program that uses the facility, other than as an argunent passed
when the facility is invoked, then you nust nake a good faith
effort to ensure that, in the event an application does not
supply such function or table, the facility still operates, and
perforns whatever part of its purpose renmi ns nmeani ngful

For exanple, a function in a library to conpute square roots has
a purpose that is entirely well-defined independent of the
application. Ther ef or e, Subsection 2d requires that any
application-supplied function or table used by this function nust
be optional: if the application does not supply it, the square
root function nust still conpute square roots.)

These requirements apply to the nodified work as a whole. | f
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate works in
t hensel ves, then this License, and its terns, do not apply to those
sections when you distribute them as separate works. But when you
distribute the sane sections as part of a whole which is a work based
on the Library, the distribution of the whole nust be on the ternms of
this License, whose permssions for other |licensees extend to the
entire whole, and thus to each and every part regardl ess of who wote
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 distribution of derivative or
col l ective works based on the Library.

In addition, nere aggregation of another work not based on the
Library with the Library (or with a work based on the Library) on a
volunme of a storage or distribution nmedium does not bring the other
wor k under the scope of this License.

3. You may opt to apply the terns of the ordinary GNU Cenera
Public License instead of this License to a given copy of the Library.
To do this, you nust alter all the notices that refer to this License,
so that they refer to the ordinary GNU General Public License, version
2, instead of to this License. (I'f a newer version than version 2 of
the ordinary GNU GCeneral Public License has appeared, then you can
specify that version instead if you wsh.) Do not make any other
change in these notices.

Once this change is nmade in a given copy, it is irreversible for

that copy, so the ordinary GNU General Public License applies to al
subsequent copies and derivative works nmade fromthat copy.
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This option is useful when you wish to copy part of the code of
the Library into a programthat is not a library.

4. You may copy and distribute the Library (or a portion or
derivative of it, under Section 2) in object code or executable form
under the terns of Sections 1 and 2 above provided that you acconpany
it with the conplete correspondi ng nachi ne-readabl e source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medi um customarily used for software interchange.

If distribution of object code is nmade by offering access to copy
from a designated place, then offering equivalent access to copy the
source code fromthe sane place satisfies the requirenent to distribute
the source code, even though third parties are not conpelled to copy
the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being conpiled or
linked with it, is called a "work that uses the Library". Such a work,

in isolation, is not a derivative work of the Library, and therefore
falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a "work that uses the
library". The executable is therefore covered by this License.
Section 6 states ternms for distribution of such executabl es.

VWen a "work that uses the Library" uses material from a header
file that is part of the Library, the object code for the work nay be a
derivative work of the Library even though the source code is not.
VWhether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library. The
threshold for this to be true is not precisely defined by |aw.

If such an object file uses only nunerical paraneters, data

structure layouts and accessors, and small nmacros and snall inline
functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative
wor K. (Executabl es containing this object code plus portions of the
Library will still fall under Section 6.)

O herwise, if the work is a derivative of the Library, you my
distribute the object code for the work under the terns of Section 6.
Any executables containing that work also fall under Section 6, whether
or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may al so conbi ne
or link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work under
terms of your choice, provided that the ternms pernmt nodification of
the work for the custoner's own use and reverse engineering for
debuggi ng such nodifications.

You nust give promnent notice with each copy of the work that

the Library is used in it and that the Library and its use are covered
by this License. You nust supply a copy of this License. |If the work
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during execution displays copyright notices, you nust include the
copyright notice for the Library anobng them as well as a reference
directing the user to the copy of this License. Also, you nust do one
of these things:

a) Acconpany the work with the conplete corresponding
machi ne-readabl e source code for the Library including whatever
changes were used in the work (which nust be distributed under
Sections 1 and 2 above); and, if the work is an executable |inked
with the Library, with the conplete nachine-readable "work that
uses the Library", as object code and/or source code, so that the
user can nodify the Library and then relink to produce a nodified

executable containing the nodified Library. (It is wunderstood
that the user who changes the contents of definitions files in
the Library wll not necessarily be able to reconpile the

application to use the nodified definitions.)

b) Use a suitable shared library nechanism for 1inking
with the Library. A suitable nechanismis one that (1) uses at
run tine a copy of the library already present on the user's
conputer system rather than copying library functions into the
executable, and (2) will operate properly with a nodified version
of the library, if the user installs one, as long as the nodified
version is interface-conpatible with the version that the work
was made with.

c) Acconpany the work with a witten offer, valid for at
least three years, to give the same wuser the nmaterials
specified in Subsection 6a, above, for a charge no nore than the
cost of performing this distribution

d) If distribution of the work is nmade by offering
access to copy from a designated place, offer equivalent access
to copy the above specified materials fromthe sane pl ace.

e) Verify that the user has already received a copy of
these materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and wutility prograns needed for
reproduci ng the executable fromit. However, as a special exception,
the materials to be distributed need not include anything that is
normal ly distributed (in either source or binary form) with the major
conponents (conpiler, kernel, and so on) of the operating system on
whi ch the executable runs, unless that conmponent itself acconpanies the
execut abl e.

It may happen that this requirement contradicts the 1icense
restrictions of other proprietary libraries that do not normally
acconpany the operating system Such a contradiction nmeans you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are a work based on
the Library side-by-side in a single library together wth other
library facilities not covered by this License, and distribute such a
conbined library, provided that the separate distribution of the work
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based on the Library and of the other library facilities is otherw se
permtted, and provided that you do these two things:

a) Acconmpany the conbined library with a copy of the
same work based on the Library, unconbined with any other library
facilities. This nust be distributed under the ternms of the
Secti ons above.

b) G ve pronmnent notice with the combined library of
the fact that part of it is a work based on the Library, and
expl ai ning where to find the acconpanying unconbined form of the

same wor K.

8. You may not copy, nodify, sublicense, Ilink wth, or
distribute the Library except as expressly provided under this License.
Any attenpt otherwise to copy, nodify, sublicense, link wth, or
distribute the Library is void, and will automatically term nate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their |icenses

term nated so |ong as such parties remain in full conpliance.

9. You are not required to accept this License, since you have
not signed it. However, nothing else grants you permission to nodify
or distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
nodi fying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all its terns and conditions for copying, distributing or nodifying the
Li brary or works based on it.

10. Each tine you redistribute the Library (or any work based
on the Library), the recipient automatically receives a license from
the original licensor to copy, distribute, link with or nodify the

Li brary subject to these terns and conditions. You may not inpose any
further restrictions on the recipients' exercise of the rights granted
her ei n. You are not responsible for enforcing conpliance by third
parties with this License.

11. If, as a consequence of a court judgnent or allegation of
patent infringement or for any other reason (not linted to patent
i ssues), conditions are inposed on you (whether by court order
agreenment 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 satisfy sinultaneously your obligations
under this License and any other pertinent obligations, then as a
consequence you nmay not distribute the Library at all. For exanple, if
a patent license would not permt royalty-free redistribution of the
Library by all those who receive copies directly or indirectly through
you, then the only way you could satisfy both it and this License would
be to refrain entirely fromdistribution of the Library.

If any portion of this section is held invalid or unenforceable
under any particular circunstance, the balance of the section is
intended to apply, and the section as a whole is intended to apply in
ot her circumnstances.
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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 clains; this section has the sole purpose of protecting the
integrity of the free software distribution system which is inplenmented
by public |Ilicense practices. Many people have nmde 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 |icensee cannot inpose that
choi ce.

This section is intended to mmke thoroughly clear what s
beli eved to be a consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted
in certain countries either by patents or by copyrighted interfaces,
the original copyright holder who places the Library under this License

may add an explicit geographical distribution limtation excluding
those countries, so that distribution is pernmitted only in or anong
countries not thus excluded. In such case, this License incorporates

the limtation as if witten in the body of this License.

13. The Free Software Foundation may publish revised and/ or new
versions of the Lesser Ceneral Public License fromtinme to tinme. Such
new versions will be sinmlar in spirit to the present version, but may

differ in detail to address new problens or concerns.

Each version is given a distinguishing version nunber. If the
Li brary specifies a version nunber of this License which applies to it
and "any l|ater version", you have the option of following the terns and
conditions either of that version or of any later version published by
the Free Software Foundation. If the Library does not specify a
license version nunber, you nay choose any version ever published by
t he Free Software Foundation

14. If you wish to incorporate parts of the Library into other
free prograns whose distribution conditions are inconpatible with
these, wite to the author to ask for perm ssion. For software which
is copyrighted by the Free Software Foundation, wite to the Free
Software Foundation; we sonetinmes nake exceptions for this. Qur
decision will be guided by the two goals of preserving the free status
of all derivatives of our free software and of pronoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY |S LI CENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERM TTED BY APPL|I CABLE LAW
EXCEPT WHEN OTHERW SE STATED IN WRITING THE COPYRI GHT HOLDERS AND/ OR
OTHER PARTI ES PROVI DE THE LI BRARY "AS | S" W THOUT WARRANTY OF ANY KI ND,
El THER EXPRESSED OR | MPLI ED, | NCLUDI NG BUT NOT LIMTED TO, THE | MPLI ED
WARRANTI ES OF MERCHANTABILITY AND FITNESS FOR A PARTI CULAR PURPCSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORVMANCE OF THE LIBRARY IS
WTH YOU. SHOULD THE LI BRARY PROVE DEFECTI VE, YOU ASSUME THE COST OF
ALL NECESSARY SERVI CI NG REPAI R OR CORRECTI ON
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16. IN NO EVENT UNLESS REQUI RED BY APPLI CABLE LAW OR AGREED TO
IN VWRI TING WLL ANY COPYRI GAT HOLDER, OR ANY OTHER PARTY WHO MAY MODI FY
AND/ OR REDI STRI BUTE THE LIBRARY AS PERM TTED ABOVE, BE LIABLE TO YQU
FOR  DAMAGES, I NCLUDI NG  ANY  CENERAL, SPECI AL, I NCI DENTAL R
CONSEQUENTI AL DAMAGES ARISING OQUT OF THE USE OR INABILITY TO USE THE
LI BRARY (I NCLUDING BUT NOT LIMTED TO LOSS OF DATA OR DATA BEING
RENDERED | NACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE W TH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVI SED OF THE PCSSI BI LI TY OF SUCH
DAVAGES.

END OF TERMS AND CONDI TI ONS
How to Apply These Terns to Your New Libraries
If you develop a new library, and you want it to be of the
greatest possible use to the public, we reconmend meking it free
software that everyone can redistribute and change. You can do so by
permtting redistribution under these ternms (or, alternatively, under

the terns of the ordinary General Public License).

To apply these ternms, attach the following notices to the

library. It is safest to attach themto the start of each source file
to nost effectively convey the exclusion of warranty; and each file
should have at least the "copyright" line and a pointer to where the

full notice is found.

<one line to give the library's name and a brief idea of what it
does. > Copyright (C <year> <nane of author>

This library is free software; you can redistribute it and/or
nmodify it wunder the terms of the GNU Lesser GCeneral Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at vyour option) any Ilater
ver si on.

This library is distributed in the hope that it will be useful,
but W THOUT ANY WARRANTY; without even the inplied warranty of
MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPCSE. See the GNU
Lesser Ceneral Public License for nore details.

You should have received a copy of the GNU Lesser Ceneral Public
License along with this library; if not, wite to the Free
Sof tware Foundation, Inc., 59 Tenple Place, Suite 330, Boston, MA
02111- 1307 USA

Also add information on how to contact you by electronic and
paper mail .

You should also get your enmployer (if you work as a programer)
or your school, iif any, to sign a "copyright disclainer" for the
library, if necessary. Here is a sanple; alter the names:

Yoyodyne, Inc., hereby disclains all copyright interest in the

library “Frob' (a library for tweaking knobs) witten by Janes
Random Hacker .
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<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!
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GN\U Free Docunentation License
Version 1.2, Novenber 2002

Copyright (C 2000, 2001, 2002 Free Software Foundation, Inc. 59 Tenple
Pl ace, Suite 330, Boston, MA 02111-1307 USA

Everyone is permtted to copy and distribute verbatimcopies of this
i cense docurment, but changing it is not all owed.

0. PREAMBLE

The purpose of this License is to nake a manual, textbook, or
ot her functional and useful document "free" in the sense of freedom to
assure everyone the effective freedomto copy and redistribute it, wth
or without nodifying it, either comercially or noncommercially.
Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible
for nodifications nmade by ot hers.

This License is a kind of "copyleft", which neans that derivative
wor ks of the docunent nust thenselves be free in the same sense. It
conpl emrents the GNU General Public License, which is a copyleft |icense
designed for free software.

We have designed this License in order to use it for manuals for
free software, because free software needs free docunentation: a free
program should come with manuals providing the sanme freedons that the
software does. But this License is not limted to software manuals; it
can be wused for any textual work, regardless of subject matter or
whether it is published as a printed book. We reconmmend this License
principally for works whose purpose is instruction or reference.

1. APPLI CABILITY AND DEFI NI TI ONS

This License applies to any nmanual or other work, in any nedium
that contains a notice placed by the copyright holder saying it can be
di stributed under the ternms of this License. Such a notice grants a
worl d-wi de, royalty-free license, unlimted in duration, to use that
wor k under the conditions stated herein. The "Document", below, refers
to any such manual or work. Any nmenber of the public is a licensee
and is addressed as "you". You accept the license if you copy, nodify
or distribute the work in a way requiring permssion under copyright
I aw.

A "Mdified Version" of the Docunent neans any work containing
the Document or a portion of it, either copied verbatim or wth
nodi fications and/or translated into another |anguage.

A "Secondary Section" is a naned appendix or a front-matter
section of the Document that deals exclusively with the relationship of
the publishers or authors of the Docunent to the Document's overall
subject (or to related matters) and contains nothing that could fall
directly within that overall subject. (Thus, if the Docunment is in
part a textbook of mathematics, a Secondary Section may not explain any

XViii



mat hemati cs.) The relationship could be a matter of historical
connection with the subject or wth related matters, or of |egal,

conmercial, philosophical, ethical or political position regarding
t hem

The "lnvariant Sections" are certain Secondary Sections whose
titles are designated, as being those of Invariant Sections, in the
notice that says that the Docunent is released under this License. | f
a section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Docunent may contain zero
I nvari ant Sections. If the Docunent does not identify any Invariant

Sections then there are none.

The "Cover Texts" are certain short passages of text that are
listed, as Front-Cover Texts or Back-Cover Texts, in the notice that
says that the Docunent is released under this License. A Front - Cover
Text may be at nbst 5 words, and a Back-Cover Text may be at npbst 25
wor ds.

A "Transparent"” copy of the Docunent neans a nachine-readable
copy, represented in a format whose specification is available to the
gener al publi c, t hat is suitable for revising the docunent
straightforwardly with generic text editors or (for images conposed of
pi xel s) generic paint prograns or (for draw ngs) some w dely available
drawing editor, and that is suitable for input to text formatters or
for automatic translation to a variety of formats suitable for input to
text formatters. A copy nade in an otherwi se Transparent file format
whose markup, or absence of markup, has been arranged to thwart or
di scourage subsequent nodification by readers is not Transparent. An
imge format is not Transparent if used for any substantial anount of
text. A copy that is not "Transparent" is called "Opaque".

Exampl es of suitable formats for Transparent copies include plain
ASCI | without markup, Texinfo input format, LaTeX input format, SGWL or
XML using a publicly available DID, and standard-confornmng sinple
HTM., PostScript or PDF designed for human nodification. Exanpl es of
transparent inmage formats include PNG XCF and JPG Qpaque formats
include proprietary formats that can be read and edited only by
proprietary word processors, SGW or XM. for which the DITD and/or
processing tools are not generally avail able, and the nachi ne-generated
HTM., PostScript or PDF produced by sonme word processors for output
pur poses only.

The "Title Page" nmeans, for a printed book, the title page
itself, plus such follow ng pages as are needed to hold, legibly, the
material this License requires to appear in the title page. For works
in formats which do not have any title page as such, "Title Page" neans
the text near the nobst prom nent appearance of the work's title,
precedi ng the begi nning of the body of the text.

A section "Entitled XYZ'" neans a naned subunit of the Document
whose title either is precisely XYZ or contains XYZ in parentheses

following text that translates XYZ in another |anguage. (Here XYz
stands for a specific section nane nmentioned bel ow, such as
"Acknow edgenents", "Dedications", "Endorsenents", or "Hi story".) To

"Preserve the Title" of such a section when you nodify the Docunent
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neans that it remains a section "Entitled XYZ" according to this
definition.

The Docunent may include Warranty Disclainers next to the notice
which states that this License applies to the Docunent. These Warranty
Disclainers are considered to be included by reference in this License,
but only as regards disclaimng warranties: any other inplication that
these Warranty Disclainers may have is void and has no effect on the
nmeani ng of this License.

2. VERBATI M COPYI NG

You may copy and distribute the Document in any medium either
commercially or noncomrercially, provided that this License, the
copyright notices, and the license notice saying this License applies
to the Docunent are reproduced in all copies, and that you add no other
conditions whatsoever to those of this License. You may not use
technical neasures to obstruct or control the reading or further
copying of the copies you nmake or distribute. However, you may accept
conpensation in exchange for copies. If you distribute a |arge enough
nunber of copies you nust also follow the conditions in section 3.

You may al so | end copies, under the same conditions stated above,
and you may publicly display copies.

3. COPYI NG I N QUANTI TY

If you publish printed copies (or copies in nedia that comonly
have printed covers) of the Docunent, nunbering nore than 100, and the
Docurent's license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover
Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on
the back cover. Both covers nust also clearly and legibly identify you

as the publisher of these copies. The front cover nust present the
full title with all words of the title equally pronminent and visible.
You rmay add other material on the covers in addition. Copying with

changes linmted to the covers, as long as they preserve the title of
the Document and satisfy these conditions, can be treated as verbatim
copying in other respects.

If the required texts for either cover are too voluminous to fit
legibly, you should put the first ones listed (as many as fit
reasonably) on the actual cover, and continue the rest onto adjacent
pages.

If you publish or distribute Opaque copies of the Docunent
nunbering nore than 100, you nust either include a machine-readable
Transparent copy along with each Qpaque copy, or state in or with each
Opaque copy a conputer-network |ocation from which the general network-
using public has access to download using public-standard network
protocols a conplete Transparent copy of the Document, free of added
mat eri al . If you use the latter option, you must take reasonably
prudent steps, when you begin distribution of QOpaque copies in
quantity, to ensure that this Transparent copy wll remain thus
accessible at the stated location until at |east one year after the
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last time you distribute an Opaque copy (directly or through your
agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors
of the Docunent well before redistributing any |arge nunber of copies,
to give them a chance to provide you with an updated version of the
Docunent .

4. MODI FI CATI ONS
You may copy and distribute a Mdified Version of the Docunment

under the conditions of sections 2 and 3 above, provided that vyou
rel ease the Mdified Version under precisely this License, with the

Modified Version filling the role of the Docunent, thus |icensing
distribution and nodification of the Mdified Version to whoever
possesses a copy of it. In addition, you nust do these things in the

Modi fi ed Versi on:

A Use in the Title Page (and on the covers, if any) a title
distinct from that of the Docunent, and from those of
previous versions (which should, if there were any, be
listed in the History section of the Docunent). You rmay

use the sane title as a previous version if the original
publ i sher of that version gives perm ssion.

B. List on the Title Page, as authors, one or nobre persons or
entities responsible for authorship of the nodifications in
the Mdified Version, together with at least five of the
principal authors of the Docunent (all of its principal
authors, if it has fewer than five), unless they release
you fromthis requirenent.

C. State on the Title page the name of the publisher of the
Modi fi ed Version, as the publisher.

D. Preserve all the copyright notices of the Docunent.

E. Add an appropriate copyright notice for your nodifications

adj acent to the other copyright notices.

F. Include, immediately after the copyright notices, a |license
notice giving the public permssion to use the Mdified
Version under the terms of this License, in the form shown
in the Addendum bel ow.

G Preserve in that |icense notice the full lists of Invariant
Sections and required Cover Texts given in the Docunent's
| i cense notice.

H. I nclude an unaltered copy of this License.

l. Preserve the section Entitled "History", Preserve its
Title, and add to it an item stating at least the title,
year, new authors, and publisher of the Mdified Version as
given on the Title Page. If there is no section Entitled
"History" in the Docunent, create one stating the title,
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year, authors, and publisher of the Docunent as given on
its Title Page, then add an item describing the Mbdified
Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the
Docurent for public access to a Transparent copy of the
Docurent, and |ikewise the network |ocations given in the
Docurrent for previous versions it was based on. These may
be placed in the "History" section. You may onit a network
location for a work that was published at |east four years
before the Docunment itself, or if the original publisher of
the version it refers to gives perm ssion.

K. For any section Entitled " Acknowl edgenent s" or
"Dedi cations", Preserve the Title of the section, and
preserve in the section all the substance and tone of each
of the contributor acknow edgenents and/or dedications
gi ven therein.

L. Preserve all the Invariant Sections of the Docunent,
unaltered in their text and in their titles. Secti on
nunbers or the equivalent are not considered part of the
section titles.

M Del ete any section Entitled "Endorsenents”. Such a section
may not be included in the Mdified Version.

N. Do not retitle any existing section to be Entitled
"Endorsements” or to conflict in title with any Invariant
Secti on.

O Preserve any Warranty Discl ai ners.

If the Mdified Version includes new front-matter sections or
appendi ces that qualify as Secondary Sections and contain no naterial
copied fromthe Docunent, you nay at your option designate sone or all
of these sections as invariant. To do this, add their titles to the
list of Invariant Sections in the Mdified Version's |icense notice.
These titles rmust be distinct fromany other section titles.

You may add a section Entitled "Endorsenents", provided it
contains nothing but endorsenents of your Mdified Version by various
parties--for exanple, statements of peer review or that the text has
been approved by an organization as the authoritative definition of a
st andar d.

You may add a passage of up to five words as a Front-Cover Text,
and a passage of up to 25 words as a Back-Cover Text, to the end of the

list of Cover Texts in the Modified Version. Only one passage of
Front - Cover Text and one of Back-Cover Text may be added by (or through
arrangenents nade by) any one entity. |f the Docunent already includes

a cover text for the same cover, previously added by you or by
arrangenent nade by the sanme entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit
perm ssion fromthe previous publisher that added the ol d one.
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The author(s) and publisher(s) of the Docunent do not by this
License give pernission to use their nanes for publicity for or to
assert or inply endorsenent of any Modified Version

5. COVBI NI NG DOCUMENTS

You may conbine the Docunent wth other docunents rel eased under
this License, under the terns defined in section 4 above for nodified
versions, provided that you include in the conbination all of the
Invariant Sections of all of the original docunments, unnodified, and
list them all as Invariant Sections of your conbined work in its
license notice, and that you preserve all their Warranty Di scl ai mers.

The conbi ned work need only contain one copy of this License, and
multiple identical Invariant Sections may be replaced with a single

copy. If there are nultiple Invariant Sections with the sane nane but
different contents, nmake the title of each such section unique by
adding at the end of it, in parentheses, the nane of the original

aut hor or publisher of that section if known, or else a unique nunber.
Make the same adjustnent to the section titles in the list of Invariant
Sections in the license notice of the combi ned work.

In the conbination, you nust conbine any sections Entitled

"History" in the wvarious original docunents, formng one section
Entitled "Hi story"; i kew se conbi ne any sections Entitled
"Acknow edgenents", and any sections Entitled "Dedications". You nust

delete all sections Entitled "Endorsenents”

6. COLLECTI ONS OF DOCUMENTS

You may meke a collection consisting of the Docunent and other
docunents released under this License, and replace the individua
copies of this License in the various docunments with a single copy that
is included in the collection, provided that you follow the rules of
this License for verbatim copying of each of the docunments in all other
respects.

You may extract a single docunment from such a collection, and
distribute it individually under this License, provided you insert a
copy of this License into the extracted docunent, and follow this
License in all other respects regarding verbatim copying of that
docunent .

7. AGGREGATI ON W TH | NDEPENDENT WORKS

A conpilation of the Document or its derivatives wth other
separate and independent docunments or works, in or on a volune of a
storage or distribution nedium is called an "aggregate" iif the
copyright resulting fromthe conpilation is not used to limt the lega
rights of the conpilation's users beyond what the individual works
permt. VWhen the Docunent is included in an aggregate, this License
does not apply to the other works in the aggregate which are not
t hemsel ves derivative works of the Docunent.
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If the Cover Text requirenment of section 3 is applicable to these
copies of the Docunent, then if the Docunent is less than one half of
the entire aggregate, the Docunent's Cover Texts may be placed on
covers that bracket the Docunent within the aggregate, or the
el ectroni c equivalent of covers if the Docunent is in electronic form
QO herwi se they nust appear on printed covers that bracket the whole
aggregat e.

8. TRANSLATI ON

Translation is considered a kind of nodification, so you nmay
distribute translations of the Docunent under the ternms of section 4.

Repl aci ng | nvari ant Sections wth translations requires special
permssion from their copyright hol ders, but you may include
translations of sone or all Invariant Sections in addition to the
original versions of these Invariant Sections. You may include a
translation of this License, and all the Ilicense notices in the

Docurent, and any Warranty Disclainmers, provided that you al so include
the original English version of this License and the original versions

of those notices and disclainers. In case of a disagreenent between
the translation and the original version of this License or a notice or
di sclainer, the original version will prevail.

If a section in the Docunent is Entitled "Acknow edgenents”,
"Dedi cations", or "H story", the requirenment (section 4) to Preserve
its Title (section 1) will typically require changing the actual title.

9. TERM NATI ON

You may not copy, nodify, sublicense, or distribute the Docunent
except as expressly provided for under this License. Any other attenpt
to copy, nodify, sublicense or distribute the Docunent 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 term nated so |ong as such parties

remain in full conpliance.

10. FUTURE REVI SIONS OF THI' S LI CENSE

The Free Software Foundation may publish new, revised versions of

the GNU Free Docunentation License from time to tine. Such new
versions will be simlar in spirit to the present version, but nmay
differ in detail to address new problenms or concerns. See

http://ww. gnu. or g/ copyl eft/.

Each version of the License is given a distinguishing version
nunber. If the Document specifies that a particular nunbered version of
this License "or any later version" applies to it, you have the option
of following the terns and conditions either of that specified version
or of any later version that has been published (not as a draft) by the
Free Software Foundati on. If the Docunment does not specify a version
nunber of this License, you nmay choose any version ever published (not
as a draft) by the Free Software Foundati on.
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ADDENDUM How to use this License for your docunents

To use this License in a docunment you have witten, include a
copy of the License in the docunment and put the follow ng copyright and
license notices just after the title page:

Copyright (c) YEAR YOUR NAME

Permi ssion is granted to copy, distribute and/or nodify this
document under the terns of the GNU Free Docunmentation License,
Version 1.2 or any later version published by the Free Software
Foundation; with no Invariant Sections, no Front-Cover Texts, and
no Back-Cover Texts. A copy of the license is included in the
section entitled "GNU Free Docunentation License".

If you have Invariant Sections, Front-Cover Texts and Back- Cover
Texts, replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, wth the
Front - Cover Texts being LIST, and with the Back-Cover Texts being
LI ST.

If you have Invariant Sections w thout Cover Texts, or some other
conbination of the three, merge those two alternatives to suit the
si tuation.

I f your docunent contains nontrivial exanples of program code, we
recormend releasing these exanples in parallel wunder your choice of
free software license, such as the GNU GCeneral Public License, to
permt their use in free software.
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