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FFMPEG2THEORA

ffmpeg2theora is a very useful application that enables you to manipulate all kinds of video with
the Ogg Theora video file format (‘codec).

Its pretty impossible to give a quick summary of what ffmpeg2theora can do as it is a very
powerful application. You can send live video from a video camera across the internet, capture
video from a DV camera, convert other formats to Ogg Theora, change the size of video files,
add extra audio tracks etc etc etc

It is a command line application, this means there is no graphic user interface ('GUI'), and you
have tell ffmpeg2theora what to do through the use of commands. On Linux you would use a
'shell' like so:

File Edit View Terminal Tabs Help

[»]

adam@resetera:~$ ffmpeg2theora

On Windows the command line looks like this:

INDOWS" system 32 cnd.exe

Microszoft Windows XP [Uersion 5.1.26881
(C>» Copyright 1985-28B01 Hicrosoft Corp.

G:n> Ffmpeg2theora

Running an application like this on the command line gets some getting used to, but in the long
run, if you persevere, it becomes easier to do and quicker. You can also quickly cut and paste
commands to do very powerful things without the need to endlessly figure out where the
settings are kept in graphical interfaces.

You may ask why it's relevant to encode media to Ogg Theora rather than more common video
file formats like MP4. You might not have known but the format of video files is often owned by
companies - this can sometimes lead to problems. If, for example, users only use proprietary
video file formats like MP4 then the future for video applications is quite dark. While end users
don't have to pay to use MP4 technology, the software creators do. This means that by only
encoding to commercial, closed formats you are limiting the possibilities of using free, accessible
tools in the future.

Currently it's common to encode to the flv (flash) file format to embed video in webpages. Flash



is owned by Adobe. However it is possible to embed Ogg files in internet pages just as easily. To
give Web developers the encouragement to do this we should make our video content available
in the Ogg Theora format.

INSTALLING
1. Installing on Windows
2. Installing on Ubuntu



1. INSTALLING ON WINDOWS

FFMPEG2Theora is a command line application. This means it has no grahic user interface (GUI)
and it must be operated through the command line. If you are not used to using command line
applications they can be a bit confusing. If you follow these instructions hopefully they will take
some of the confusion out of the process.

Before downloading it's a good idea to create the directory for the application to be stored in.
Open Windows explorer and make sure the folder button on the menu is pressed down. Select
the (C:) Drive.
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Enter ffmpeg2theora as the folder name. Press 'Enter' when you have typed that.

Then point your browser at the ffmpeg2theora website -

http://v2v.cc/~j/ffmpeg2theora/download.html

Right hand click on the 'Windows' link. Select 'Save Link as...' (see below) :

ffmpeg2theora
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Save it to your hard drive in the new directory, 'C:\mpeg2theora'


http://v2v.cc/~j/ffmpeg2theora/download.html

When the file is saved use Windows Explorer to look inside that directory. You will see that it is
called something like ffmpeg2theora-0.20.exe.

Rename the file to ffmpeg2theora.exe - this will make the software easier to use when we start

to use it.

To rename the file right click on the file name in Window Exporer, Select and click 'Rename'.
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Then type the new name 'ffmpeg2theora.exe’
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Then press 'Enter’

[

ffmpegztheoralil exe

You are now ready to start to use the software.



2. INSTALLING ON UBUNTU

Software name : ffmpeg2theora

Homepage : http://v2v.cc/~j/ffmpeg2theora/

Software version used for this installation :0.2
Operating System use for this installation : Ubuntu 7.10
Recommended Hardware : 300MHz CPU

Installing ffmpeg2theora on Ubuntu is pretty straight forward. You first need to know a little
about the Synaptic Package Manager, if you already know about it you can skip right to the
bottom of the page.

SYNAPTIC PACKAGE MANAGER

The Synaptic Package Manager (SPM) is used for more than just installing software. It can also
upgrade your entire operating system, and manage all software installed on your computer.
However most people use SPM for just installing new software. Before you embark on this
process, there are a few concepts that you may wish to get familiar with. It's not crucial you
understand them thoroughly, so just read the explanations and then let it soak in over time. The
ideas behind SPM will become clearer with use.

What is a repository?

SPM can automate the installation of software on your computer because it has a
direct connection to one or more online software repositories. These repositories are
vast archives of programs that have been pre-configured for installation on your
operating system. When your computer is online, SPM can connect to these archives,
check what software is available for installation, and present you with a list of
installable software. All you have to do is select the software from the list that you
want. SPM then downloads the software from the repository and takes care of the
installation process.

So SPM is actually a repository manager: it manages which repositories (there are
many) you wish to access, and which programs to download and install from those
repositories.

SPM allows you to choose which repositories it accesses through its settings. The
default repositories used by Ubuntu can be extended through the SPM settings so
you can access a wider range of programs. Ubuntu calls each repository by a simple
name. They are: Main, Universe, Multiverse, Restricted. By default Ubuntu only
uses the Main online repository. If you wish to access you the other repositories, you
must do this by changing repository settings of SPM.

What is a package?

When SPM downloads a programs for installation, it is in the form known as a
'package’. This means that it is a compressed archive of the program, pre-configured
so that it can install nicely on your computer. If the package has been configured
nicely (and the Ubuntu project team spends a lot of time making sure this is the
case), then many of the headaches that installing software can bring are taken away
— it's the aspirin of software installation. One of the biggest issues with installing
software on any form of Linux (Ubuntu is one of many types of Linux), is
dependencies. Dependencies are all the other packages required by a particular
package. If, for example, | want to install an audio editor, that audio editor software
may use some functionality of other programs to do its job.
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SPM takes the (often) dark art of dependencies away from you, and manages this
itself. So if you wish to install a program and it has dependencies (and the list can be
long), you don't have to work this out yourself. SPM knows already what is needed,
finds it, and installs it along with the software you have chosen.

So, SPM, as well as managing which repositories you access, is also a package
management software. Hence the name: Synaptic Package Manager.

apt

You don't really need to know about 'apt’, so if you are on the verge of being
confused then don't read this short section. If you are a geek wannabe, then read
on.

Ubuntu is a form of Linux that has derived from another form of Linux called Debian.
This family of Linux has in common (amongst other things) the package/repository
management system. Both Ubuntu and Debian use the apt system for managing
packages. APT is an acronym for Advanced Package Tool.

SPM is actually a 'front end' (graphical interface) for controlling 'apt'. So SPM is the
nice user interface that you see, but the real work is done by 'apt'. There are other
ways of managing 'apt', such as the command line interface known as apt-get. In the
world of Linux, there are many varieties of Linux users and they have their own
ways of doing things. In general it's safe to say most Debian users use apt-get, and
most Ubuntu users are happier using SPM.

CONFIGURING SYNAPTIC PACKAGE MANAGER

To install most software on Ubuntu, you need to change the default repository settings of SPM,
because many programs are not contained in the default repository. To do this, you need to
open the Synaptic Package Manager, which you can do via the System menu. If you haven't
changed the default Desktop of Ubuntu, then the System menu can be accessed at the top left
of your screen:
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If all is good, you are prompted for a password.

{J’:l Enter your password to perform
! administrative tasks

The application Jusr/shin/synaptic' lets you modify essential
parts of your system,

Password: [| ]

l & cancel

(&=

Here you must enter your password (the same one you use to log into the system). If you don't
know the password, then you have a problem and it's probably caused by the fact that the
computer you are using is not yours. In this case you have to find the computer's owners and
ask them for the password (which is usually not polite unless you know them well) or ask them
to input the password while you look casually in the other direction.

Assuming the password entered is correct, you now see the SPM open in front of you. It may be
that you first see the following 'Quick Introduction' (which appears if you haven't used SPM
before).



& Quick Introduction El

) The software on your system is organized in so called
\a packages. The package manager enables you to
install, to upgrade or toe remove software packages.

You should reload the package information regularly.
Otherwise you could miss important security upgrades.

Mote: Changes are not applied instantly. At first you
have to mark all changes and then to apply them.

You can mark packages for installation, upgrade
or removal in several ways:

- Select the package and choose the action
from the 'Package' menu.

- Double click on the package name.
- Choose the action from the context menu of the package.
- Click on the status icon to open a menu

that contains all actions.

] Show this dialog at startup

Just click Close and move on.

Let's look at the Synaptic Package Manager interface.
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Let's not worry about the details of the interface for now. All we want to do is change the
repository settings. To do this, on the Settings menu, click Repositories.
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Settings Help

¢ Preferences
Repositories

% Eilters

Set Internal Option...

Toolbar »

Now we get to where we can do some business. Make sure that all the options are selected:

Downloadable from the Internet

M Canonical-supported Open Source software (main)
Community-maintained Open Source software (universe)
[ Proprietary drivers for devices (restricted)

Software restricted by copyright or legal issues (multiverse)

[ Source code

Now close that window by clicking the big Close button at the bottom right.

Next, you see a warning telling you the repository has changed:
5 )
@ Repositories changed

The repository information has changed. You have to click
on the "Reload" button for yolur changes to take effect

[] Mever show this message again

Click the Close button.

Back in the SPM interface, you need to refresh the repositories as the warning suggests. To do
this, click Reload:

n



Reload

You then see a status window saying the repositories are being updated and showing the

progress.

Downloading package information

The repositories will be checked for new, removed or upgraded
software packages.

Download rate: unknown

[> Show progress of single files:

CHOOSING FFMPEG2THEORA TO INSTALL

The rest is easy.

Now that you have Synaptic configured you can use it to install ffmpeg2theora. To do this click
on the Search button in the Synaptic Package Manager interface. The search button looks

something like this :
&
Search
when you click on this button you see something like this:

Search: “ | "l

Look in: [ Description and Name | 5 l

[ ogancel

Now type in 'ffmpeg2theora’ :

Search: [f‘fmpeg2theora| | "'l

Look in: [ Description and Name | ¥

I @gearch l

l ogancel

Now press 'Search' and in a few moments you should see this:
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[0 ffmpeg2thecra

Now we double click on the little box you can see in the above window which lies to the right of
the text 'ffmpeg2theora’. When you do this another pop-up appears:

S| | Package | Installed Version | Latest Versic

0.19-1
[] unmark

&) mark for Installation
Mark for Reinstallation
Mark for Upgrad
Mark for Removal

Mark for Complete Removal

le

When you select this option you will see this:

| S| | Package

‘E ffmpeg2theara

Now you can click on 'Apply":

4

Apply

Now you will be shown a window asking for your confirmation :

Apply the following changes?
This is your last opportunity to lock through the list

of marked changes before they are applied.

b To be installed

Summary Show Details

1 new package will be installed

106 kB of extra space will be used
25.5 kB have to be downloaded

[] Download package files only

[ ogancel

I & Apply ]




Press 'Apply' once again and the installation process starts:

Installing software

The marked changes are now being applied. This can
take some time. Please wait.

| st e et et e |

Preparing packages...

[ Automatically close after the changes have been successfully applied:

P Details

When it is finished you will see a confirmation window:

@ Changes applied
Successfully applied all changes. You can close the window now.

[ Automatically close after the changes have been successfully applied

P Details

You can press close, now ffmpeg2theora is ready to use... remember, ffmpeg2theora is a
command line application and has no graphic interface.

BASICS
3. Basic Encoding settings
4. Using on Windows
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3. BASIC ENCODING SETTINGS

The basic format to encode an ogg file on the command line is shown below :

ffmpeg2theora -o video_output.ogg video_source.avi
The '-o' option allows you to specify the output file name.

You can use the '-v' and '-a' parameters to control video and audio quality. The defaults (5 and
2) should be fine for average quality requirements. With -v 7', we already get very good video
quality, but the output file size is roughly double. As far as audio quality is concerned, keep in
mind the source quality. Unless your audio input is high quality (audio in directly connected to the
conference room sound system), there is no need for high bitrate audio compression (-a' setting
greater than 4).

ffmpeg2theora -v 7 -a 3 -o video_output.ogg video_source.avi

DEINTERLACING?

If the output video quality is poor, it could be because your video needs deinterlacing.
Interlaced video is very easy to identify. You just need to find a sequence with motion
(camcorder or character motion), pause the video and interlaced lines will show up. You can
clearly see interlaced lines in this still image :

So, if you source video is interlaced, use the '--deinterlace' parameter of ffmpeg2theora:

ffmpeg2theora --deinterlace -o video.ogg video.dv

OGG/THEORA VIDEO WITH METATAGS

It's possible and useful to add meta-information. Meta-information is text information about your
video, it may include the title, author, location, and license of the ogg video file.

15



This information can be added thanks to ffmpeg2theora parameters:

ffmpeg2theora -a 3 -v 6 --artist "Mel G" --title "Squat the Lot"
--date "October 1995" --location "Brighton, UK"

--organization "Undercurrents.org”

--copyright "Copyright 1995, Mel G”

--license "Creative Commons Attribution-ShareAlike 2.5"

-0 squat_lot_uk_undercurrents_1995.0gg video_source.avi

16



4. USING ON WINDOWS

If you are really struggling using the Command line in Windows to run ffmpeg2theora, there is an
alternative. There is a front end GUI which has buttons you can click and boxes to tick. It's called
Super Encoder the help file is here Create Ogg Theora files in Super. However, if you follow the
instructions below you'll be able to access all the tools more efficiently.

To use the Command Line in windows, click on the 'Start' button at the bottom left of your
screen and select the 'Run’ option.

—_
g Avidemux: 2.4 GTE+ ) carch

Dell Solution| CPENS a prograr
oM GIvF 2 e

@ Last.Fm

@ Mira

all Programs  »

Log OFf E Turn COFF Computer

—
I&' Start @ Staik Capturer - Reviews. ., | ";:3 Skype™ - mickfuzz

Then type 'emd' into the box that appears.

Run 21

= Tvpe the name of a program, Folder, document, or
o Internet resource, and Windows will open it for wou,

Open! =

Ok I Cancel | Browse, ., |

You should the see a black box appear. You are now living on the command line! There is what is
called a prompt line with a flashing cursor. The prompt line tells you what directory you are in.


http://www.suitcasemanuals.net/bin/view/SuperEncoder/SuperOggVorbis

Microsoft Windows RP [Version 5.1.26881
¢G> Copyright 1985-28@1 Microsoft Corp.

C:“Documents and Settings“Mick Fuzz)

Firstly we need to change directory to the 'c:/ffmpeg2theora’ directory. It is presumed that this
is the directory that you saved the ffmpeg2theora.exe file to.

To do this you go up a couple of directories by entering the text 'cd .." and then pressing 'Enter’.
Repeat this until the prompt line reads 'C:'

Microsoft Windows RXP [Version 5.1.268081
(C> Copyright 1985-28@1 Microsoft Corp.

C:~\Documents and Settings“Mick Fuzzlicd ..
C:xDocuments and Settings>cd ..

C:%Jcd ffmpeg2theora

C:nffmpeg2theorar_

Then change directory to the one where the ffmpeg2theora exe files are. In this case. Enter :

cd ffmpeg2theora
We can then enter commands to encode video files.

To get your source file ready to encode the easiest way to do it is to move it into the
'C:/ffmpeg2theora’ directory.

If we imagine the source is called 'source_test.avi' a simple way of creating an ogg file would be
to enter the following command:

ffmpeg2theora -o target_test.ogg source_test.dv.

ADVANCED

5. Advanced Encoding Commands

6. Streaming with ffmpeg2theora

7. Instructions for OGG/Theora+Speex
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5. ADVANCED ENCODING COMMANDS

Pipe DV files:
cat something.dv | ffmpeg2theora -f dv -o output.ogg -
Live encoding from a DV camcorder (needs a fast machine):
dvgrab - | ffmpeg2theora -f dv -x 352 -y 288 -0 output.ogg -
Live encoding and streaming to icecast server:

dvgrab --format raw - | \n ffmpeg2theora -f dv -x 160 -y 128 -o /dev/stdout - | \n
oggfwd iccast2server 8000 password /theora.ogg



6. STREAMING WITH FFMPEG2THEORA

This method focuses on streaming video from a DV or Firewire camera using GNU/Linux (e.g.
Ubuntu). The video stream will be Ogg Theora which means your users will be able to watch
using Theora enabled player, TheoraCookbook.FireFox 3.5, or in a java applet such as Cortado.
To follow this you need to know how to use the command line and you need sudo access. If
you have no idea what these things are, then you should consider reading a good book
introducing you to the command line.

GETTING READY

Please note : A Firewire camera is not the same as a DV camera. However for our purposes
here they work in the same way. Firewire is Apple's name for the interface standard known as
IEEE 1394, other manufacturers use other names such as i.Link (Sony) or Lynx (Texas
Instruments) - but it doesn't matter, they are all [EEE 1394.

You will need the following:

DV cam

GNU/Linux machine with firewire inputs

firewire cable

internet connection

access to a 'theora-enabled' Icecast2 server (you need the IP address of the server, the
port you should use, and the password)

SET-UP

Lets start setting up the software you need. We will need to install the following applications:

e dvgrab
o ffmpeg2theora
e oggfwd

With Ubuntu you can run this command line:

sudo apt-get install dvgrab ffmpeg2theora oggfwd

The above command should all appear on one line. You will be asked for your password, type
this in and the installation process will begin. Now you have everything you need to get started.
So first we need to plug the dv (or firewire) camera in to the computer. You need to attach the
firewire camera to the firewire socket on the camera, and the other end of course goes into
the firewire socket of your laptop or whatever computer you are using.

Now, turn on the camera.

Next you need to enter the following command line, which provides the streaming server details
you have for the Icecast2 (theora-enabled) server. The command is:

sudo dvgrab --format raw - | ffmpeg2theora -a @ -v 5 -f dv -x 320 -y 240 -o /dev/stdout - |
oggfwd icecastserver 8000 pwd /theora.ogv

Remember the command will have to be all on one line (the above example is not). Also replace
the details below with the information you have about your Icecast server:

e cecastserver
e 8000
e pwd

20



icecastserver should be replaced with the hostname or IP address of the streaming server.
8000 is the port number and is probably the same. pwd should be replaced by the password of
your server. Lastly, you can replace /theora.ogv with your mount point, this depends on the
configuration of your icecast server, but can be anything as long as it starts with a forward slash
(/) and ends in .ogg or .ogv.

Now, you should be streaming! To check the connection use VLC or Firefox 3.5
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7. INSTRUCTIONS FOR
OGG/THEORA+SPEEX

Speex is an audio codec also created by the Xilph that is specific for voice data. It can compress
voice far better than vorbis in regards to size. You should use it if you have video that only
contains human voice and are very concerned about total file size.

SEPARATE

The first requirement is to strip the audio file out of your existing Audio/Video file. For raw DV
rips you should use

ENCODE SPEEX

APPENDICES
8. License
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8 - LICENSE

All chapters copyright of the authors (see below). Unless otherwise stated all chapters in this
manual licensed with GNU General Public License version 2

This documentation is free documentation; you can redistribute it and/or modify it under the
terms 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 documentation is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this

documentation; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor,

Boston, MA 02110-1301, USA.
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WINDOWS BASICS
© adam hyde 2007
Modifications:
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E] FLOSS

R (ANUALS

Free manuals for free software

GENERAL PUBLIC LICENSE

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it.
By contrast, the GNU General Public License is intended to guarantee your freedom to share and
change free software--to make sure the software is free for all its users. This General Public
License applies to most of the Free Software Foundation's software and to any other program
whose authors commit to using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for this service if you wish), that you receive source code or can get it if
you want it, that you can change the software or use pieces of it in new free programs; and that
you know you can do these things.

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

For example, if you distribute copies of such a program, whether gratis or for a fee, you must
give the recipients all the rights that you have. You must make sure that they, too, receive or
can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license
which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands
that there is no warranty for this free software. If the software is modified by someone else and
passed on, we want its recipients to know that what they have is not the original, so that any
problems introduced by others will not reflect on the original authors' reputations.
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Finally, any free program is threatened constantly by software patents. We wish to avoid the
danger that redistributors of a free program will individually obtain patent licenses, in effect
making the program proprietary. To prevent this, we have made it clear that any patent must
be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the
copyright holder saying it may be distributed under the terms of this General Public License. The
"Program", below, refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law: that is to say, a work
containing the Program or a portion of it, either verbatim or with modifications and/or translated
into another language. (Hereinafter, translation is included without limitation in the term
"modification".) Each licensee is addressed as "you".

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

1. You may copy and distribute verbatim copies of the Program's source code as you receive it,
in any medium, provided that you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer to
this License and to the absence of any warranty; and give any other recipients of the Program a
copy of this License along with the Program.

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

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

a) You must cause the modified files to carry prominent notices stating that you changed
the files and the date of any change.

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

c) If the modified program normally reads commands interactively when run, you must
cause it, when started running for such interactive use in the most ordinary way, to print
or display an announcement including an appropriate 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 is interactive but does not normally print such
an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work
are not derived from the Program, and can be reasonably considered independent and separate
works in themselves, then this License, and its terms, do not apply to those sections when you
distribute them as separate works. But when you distribute the same sections as part of a
whole which is a work based on the Program, the distribution of the whole must be on the terms
of this License, whose permissions for other licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.
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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 collective works based on the Program.

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

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

a) Accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party,
for a charge no more than your cost of physically performing source distribution, a
complete machine-readable copy of the corresponding source code, to be distributed under
the terms of Sections 1 and 2 above on a medium customarily used for software
interchange; or,

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

The source code for a work means the preferred form of the work for making modifications to
it. For an executable work, complete source code means all the source code for all modules it
contains, plus any associated interface definition files, plus the scripts used to control compilation
and installation of the executable. However, as a special exception, the source code distributed
need not include anything that is normally distributed (in either source or binary form) with the
major components (compiler, kernel, and so on) of the operating system on which the executable
runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated
place, then offering equivalent access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not compelled to copy the source
along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided
under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program
is void, and will automatically terminate your rights under this License. However, parties who
have received copies, or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

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

6. Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the
Program subject to these terms and conditions. You may not impose any further restrictions on
the recipients' exercise of the rights granted herein. You are not responsible for enforcing
compliance by third parties to this License.
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7. If, as a consequence of a court judgment or allegation of patent infringement or for any other
reason (not limited to patent issues), conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this License, they do not excuse you
from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your
obligations under this License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent license would not permit royalty-
free redistribution of the Program by all those who receive copies directly or indirectly through
you, then the only way you could satisfy both it and this License would be to refrain entirely
from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance,
the balance of the section is intended to apply and the section as a whole is intended to apply in
other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right
claims or to contest validity of any such claims; this section has the sole purpose of protecting
the integrity of the free software distribution system, which is implemented by public license
practices. Many people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that system:; it is up to
the author/donor to decide if he or she is willing to distribute software through any other system
and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the
rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by
patents or by copyrighted interfaces, the original copyright holder who places the Program under
this License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public
License from time to time. Such new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns.

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

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

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE
PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE
PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE,
YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

27



12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY
COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE
PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
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