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Chapter 1. Cygwin/XFree86 Overview

Cygwin/XFree86s a port of XFree86to Cygwin; Cygwin providesa UNIX-lik e API ontheWin32
platform.As of 2001-07-01the supported\in32 platformsareWindows 95, Windows 98, Windows Me,
Windows NT 4.0,andWindows 2000.



Chapter 2. Setting Up Cygwin/XFree86

Cygwin/XFree86 Contents

Cygwin/XFree86consistof two parts:Cygwin, a port of the GNU toolsto Win32,and
Cygwin/XFree86a port of XFree86to Win32. Both partsof Cygwin/XFree86areneededo
successfullyunan X SeneronaWin32 platform.

Downloading Cygwin

Cygwintoolsare,in thewordsof the Cygwin developmenthomepagehttp://cygwin.com/,“ports of the
popularGNU developmentoolsandutilities for Windows 95,98, andNT. They functionby usingthe
Cygwin library which providesa UNIX-lik e API ontop of the Win32 APL.” Cygwin allows the
compilationof the XFree86sourceon Win32; severalpatchesveremadeto the XFree86sourceto make
XFree86actuallycompileandrun underCygwin; thosepatcheshave beenmeigedinto the XFree864.0
sourcetree.

Cygwin hasa nice setupprogramthatdownloadsandinstallsthe necessarZygwin packagesor you.

Tip: Be sure to use set up. exe version 2.13 or greater if you intend to save the downloaded
packages to a Samba share; some versions of Samba have a problem with prior versions of
set up. exe.

1. Openthe Cygwin, http://cygwin.com/pagein your webbrowser

2. Click the“Install Cygwin Now” link in the upperright handcornerof the page;or, click the
“Install” link next to “Latestnetrelease:”which shouldbe nearthetop of thepagein themain
contentarea.Thislink downloadsset up. exe from theprimary Cygwin sener; sase set up. exe to
thedirectorythatyouwould lik e to storethe downloadedpackagesn (e.g.c: \ cygi nst al | ); do
notsaveset up. exe toc: \ cygw n, asthatis the default directoryfor the extractionand
installationof the downloadedpackagesAt thetime of writing, a full downloadof all Cygwin
packagesakes25 MB of disk space.

3.Runset up. exe, youwill seethewelcomescreen:
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Cygwin Setup |

I = Cygwin Met Releaze Setup Program

Setup.exe version £.29
Copyright [C] 2000 Red Hat e

hittp: £ fzources. redhat. comdcogwin

Cancel |

5. ChooseDownload from Internet, thiswill savethe packagdilesto yourdownloaddirectoryso
thatyou caninstall Cygwin on ary numberof machines:

4. Click Next to proceedo the next screen

Cygwin Setup

- eeeeeeeeeeeessseeeee e ee s sesseneesaneeees .
C ' Download from [nternet

™ Inztall from Internet

™ Inztall from Local Directom

Mext - | Cancel |

6. Click Next to proceedo the next screen

7. Local Package Directory shoulddefaultto thedirectorythatyouranset up. exe from:



Local package directory

E Local Package Directory ETDWEE---l
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IE: hoyginztall

< Back

Cancel |

8. Click Next to proceedo thenext screen

9. Chooseyour proxy setup,or, justchooseDirect Connection to limit the scopeof download

problems:

Cygwin Setup

II- " lse |EG Settings

" Use HTTPAFTP Proxy:

Prosy I

< Back Mext - I

Part IED
Cancel |

10. Click Next to proceedo thenext screen

11. Selectyour nearesmirror for downloading:



Cygwin Setup

Select Download Site
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ftp: / fftp. freesoftware. com
ftp: #/ftp. sunsite. utlk. edu
ftp: /A ftp.nas. naza. goy

ftpc/dmirrars. roh. net

hktp: A fmirrors. rch. net

ftp: A Alinus. zarang. net

ftp: #/gd. buwien, ac. at

ftp: frnirrar. aarnet. edu. au
ftp: #/ftpuricammp. br

ftp: #/sunzite. chlab-zwitch. ch
ftpc £ dsunzite. me. mif. cuni. cz

ftp: /ftpuni-erlangen. de

ftp: //ftp.redinz. ez

ftp: &/ ftp. funet fi

ftp: /A ludique. u-bourgogne. fr
ftpc £ Afhp.ntua. gr

kiktp: A A carfield. corn. bk,

ftp: A/ ftp.u-aizu. ac.p

<-- Back

hittp: £ Aftp-ztud. fRE-ezzlingen. de

hd
Cancel |

12. Click Next to proceedo thenext screensetupwill downloadallist of availablepackagessit
movesto thenext screen

13. All packagesdownloadedsizeof 56.1MB asof 2001-04-19areselectedor downloadby default; |
do notrecommenahanginghelist of packageso downloadunlessyou really know whatyou are

doing:
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Cygwin Setup

X

Select packages to install Prev | Cur | Exp | Full/Par |
Current M SmcY Package -
& 20010326 0 ash
& 2132 [1 autoconf
ar 1,43 [1 automake
& 20473 [0 bash
& 2000122141 0 binutils
& 1.28-1 0  bison
¥ 0.0 [0 byacc
& 1.01-6 0 bap?
¥ 1.0 O clear
i 2472 ] cpo
¥ 1.0-1 1 crypt
1.11.01 CVE
g 1107 E - ll

&* = click to choose action, [p] = previous version, [x] = experimental

< Back

Cancel |

14. Click Next to begin thedownloadprocessyou maywantto try anothemirror if you seea
“Connecting’messagen this screerfor along periodof time:
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Cygwin Setup |

E Ciownloading...

autoconf-2.13-2.tar.gz

34 % [90k/261K) 77 kbds
L

Cancel

15. You shouldreceve a messag¢hatthe downloadhascompletedyou now have all of the packages
necessaryor installationof Cygwin:

Cygwin Sekt il

Download Complete

Installing Cygwin

You mayinstallthe downloadedCygwin package®n any numberof the machineshy simply copying
your downloaddirectoryto thatmachine or makingthe downloaddirectoryaccessibleia a network
share andfollowing theinstallationstepsbelon. Thefollowing installationstepsassumehatyou are
installing Cygwin on the samemachinethatyou usedto downloadthe Cygwin packages.

Follow thesestepsto install Cygwin:

1.Runset up. exe from yourdownloaddirectory(e.g.c: \ cygi nst al | ), youwill getthesame
welcomescreerasbefore:
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Cygwin Setup |

I = Cygwin Met Releaze Setup Program

Setup.exe version £.29
Copyright [C] 2000 Red Hat e

hittp: £ fzources. redhat. comdcogwin

Cancel |

2. Click Next to proceedo thenext screen

3. Choosdnstall from Local Directory:
Cygwin Setup X|

-
C ™ Download from Internet

™ Inztall from Internet

% |nztall from Local Directomy

Mext - I Cancel |

4. Click Next to proceedo the next screen

5. Local Package Directory shoulddefaultto thedirectorythatyou ranset up. exe from, which
shouldalsobe the samedirectorythatyou previously downloadedthe packageso:



Chapter 2. Setting Up Cygwin/XFree86

Local package directory

E Local Package Directory ETDWEE---l

IE: hoyginztall

<-- Back Mext - I Cancel |

X

6. Click Next to proceedo the next screen

7. ThedefaultInstall Root is c: \ cygwi n; this shouldbefine for mostinstallationsLeave Default
Text File Type asUNIX. If you have severalusersonyour NT machine andyou areloggedin with
local administratve privileges,you maywish to setinstall For to All, but thedefault of JustMe will

work fine for singleusermachines.

Cygwin Setup

E select install root directary Browse... |

IE: Aoyguiin

Default Text File Type: & DOS & Unix
Ingtall For: % Al ™ Just Me

£-- Back ?Ne:-ct--:r

Cancel

8. Click Next to proceedo thenext screen

9. All downloadedpackageswith aninstalledsizeof 175MB asof 2001-04-19areselectedor
installationby default; | do notrecommendahanginghelist of packageso install unlessyou really

know whatyou aredoing:



Chapter 2. Setting Up Cygwin/XFree86

Cygwin Setup

Xl
Select packages to install Prev | Cur | Exp | Full/Par |
Current M SmcY Package -
& 20010326 0 ash
& 2132 [1 autoconf
ar 1,43 [1 automake
& 20473 [0 bash
& 2000122141 0 binutils
& 1.28-1 0  bison
¥ 0.0 [0 byacc
& 1.01-6 0 bap?
4 1.0 [0 clear
ar 247 [l cpo
4 1.0 [l cpt
1.11.01 CVE
g 1107 E - ll

&* = click to choose action, [p] = previous version, [x] = experimental

<-- Back I Mext - I

Cancel |

10. Click Next to proceedwith theinstallation
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Cygwin Setup x|

[nztalling...
E binutilz-20001 2:21-1 tar.gz

C:fovgeindbindld. exe

Package |
Tatal |i
Disk. |

Cancel |

11.1 highly recommendillowing Cygwin Setupto createDesktopandStartMenuiconsfor you; these
iconssimply launcha bashshell:

Cygwin Setup i |

C

¥ Create Desktop lcon
v &ddto Start Menu

£-- Back

Caticel |

12. Click Next to finish Cygwin Setup:
Cygwin Setup |

Installation Complete

10



Chapter 2. Setting Up Cygwin/XFree86

Downloading Cygwin/XFree86

Cygwin/XFree86ds comprisedf seseralbinarytarballs.

Follow thesestepsto downloadCygwin/XFree8inaries:

1. Visit the Cygwin Mirrors page http://cygwin.com/mirrors.htmlto find your closestmirror
2. Theftp url for your mirror site shouldtake you to the Cygwin directoryon the mirror

3. Downloadthefollowing files from xf r ee/ xc- 4- bi nari es, saving themto thet np directoryin
therootof your Cygwin installationdirectory(e.g.c: \ cygwi n). Thefull paththatyou save thefiles
towill looklikec: \ cygwi n\t np. Thecompresseflle sizeappearaftereachfile; asof 2001-07-01
youwill needapproximately30 MB of disk spaceo downloadtherequiredfiles, your download
sizewill varyif you chooseto downloadany optionalfiles.

Downloading with a Web Browser: Some web browsers automatically decompress saved files
when you use the left mouse button to follow the link to a file; bunzip2 will report, “Data integrity
error when decompressing.”, when attempting to decompress a file that has been
decompressed by your web browser. Prevent your files from being automatically decompressed
by clicking the right mouse button on a file link and choosing a command such as Save Target
As... or Save Link As... from the context sensitive menu. Better yet, download your files with a
stand alone ftp client.

« extract.exe. bz2 (119KB; required,usedby theinstallationscript)

« startup-scripts.tgz (1.4KB; required,exampleX Senerandclient startupscripts)
+ Xbi n. t gz (12.1MB; required executablegor xterm,twm, etc.)

+ Xdoc. t gz (35.2KB; required formatteddocumentation)

« Xetc.tgz (593KB; required,configuratiorfiles for the X Senerandprogramsn Xbin.tgz)
« Xf100. t gz (12.1MB; optional,100dpi fonts (75 dpi fontsareusedby default))

« Xfcyr.tgz (368KB; optional,Cyrillic fonts)

« Xfenc.tgz (311KB; requiredfont encodings)

« Xfnts.tgz (13.9MB; required,75 dpi fonts)

. Xfscl.tgz (1.6MB; optional,Speed@andTypelscalablgonts)

« Xfsrv.tgz (248KB; optional, X Font Sener)

« Xhtnl . tgz (703KB; optional,documentatiomtml format)

11
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« Xinstall.sh (34KB; required XFree86installationscript)

« Xj doc. t gz (107KB; optional, XFree86Japanesdocumentation)

« Xlib.tgz (95KB; required X11R6/ | i b/ files)

« Xman. t gz (616 KB; required,man pages)

« Xnest . tgz (1.2MB; optional,XnestnestedX Sener)

« Xprog. t gz (553KB; optional,additionalfiles neededo compileprogramgor Cygwin/XFree86)
« Xprt.tgz (846KB; optional,X Print(Xprt) sener)

« Xps. t gz (5.9MB; optional,documentationn Postscripformat)

« Xvfb. tgz (1.3MB; optional,X Virtual FrameBuffer (Xvfb) sener)

« Xxserv.tgz (1.3MB; requiredthe Cygwin/XFree86X Sener)

4. Downloadof Cygwin/XFree8binariesis now complete

Installing Cygwin/XFree86

Cygwin/XFree8tvinariesareinstalledby the Xi nst al | . sh script.

Follow thesestepgto install Cygwin/XFree8inaries:

1. Launchyour Cygwin ervironment,usingeithertheicon on your Desktop theiconin your Start
Menu,or by runningcygwin.batfrom your Cygwin directory(e.g.c: \ cygwi n); you shouldseea
window like thefollowing:

Har ol d@#/W ndowsHost ~
$

2. Changehecurrentdirectoryto thet np directoryin your Cygwin rootdirectory:

Har ol d@#&W ndowsHost ~
$cd/tnp

Har ol d@&W ndowsHost /tnp
$

3. Extracttheext r act . exe. bz2 archve:

12
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Har ol d@4/W ndowsHost /tnp
$ bunzi p2 extract.exe. bz2

Har ol d@&W ndowsHost /tnp
$

.Copy theext r act . exe file to/ bi n:

Har ol d@4/W ndowsHost /tnp
$ cp extract.exe /bin

Har ol d@&W ndowsHost /tnp
$

. Runthe Xinstall.shscript. Follow the step-by-stefinstructionsthatthe script provides:

Har ol d@4/W ndowsHost /tnp
$ ./Xinstall.sh

Wel cone to the XFree86 4.1.0 installer

You are strongly advised to backup your existing XFree86 installation
bef ore proceeding. This includes the /usr/X11R6 and /etc/X11
directories. The installation process will overwite existing files
in those directories, and this may include some configuration files
that may have been custom sed.

If you are installing a version different from4.1.0, you
may need an updated version of this installer script.

Do you wish to continue? (y/n) [n] n

Har ol d@4/W ndowsHost /tnp
$

.Copystartup-scripts.tgzto/usr/X11R6/ bi n:

Har ol d@&W ndowsHost /tnp
$ cp startup-scripts.tgz /usr/X11R6/bin

Har ol d@&W ndowsHost /tnp

13



7. Changehecurrentdirectoryto / usr/ X11R6/ bi n:
Har ol d@&W ndowsHost /tnp
$ cd /usr/X11R6/ bin

Har ol d@&W ndowsHost /usr/ X11R6/ bin
$

8. Extractst art up-scripts.tgz:

Har ol d@#&W ndowsHost /usr/ X11R6/bin
$ tar -xzf startup-scripts.tgz

Har ol d@&W ndowsHost /usr/ X11R6/ bin
$

9. Installationof Cygwin/XFree8@binariesis now complete.

Chapter 2. Setting Up Cygwin/XFree86
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Configuration Overview

Cygwin/XFree86settingsareconfiguredprimarily throughcommand-lingparameterpassedo

XW n. exe. Cygwin/XFree86comeswith afile calledst ar t xwi n. bat thatlaunchesaanX Sener, a
terminal,andawindow manager

Command Line Parameters

You needto passa properscreerconfigurationfor screemumber0 to XWin.exe below is the syntaxfor
XWin.exeparameters.

XWin.exe {-screenscr een_nunber wi dt hxhei ght xbi t _depth ...}
[-engineengi ne_nunber ] [-fullscreen][-emulate3littonst i meout _in_m |l iseconds ]

Below is anexamplecommandine for XWin.exe

XWin.exe- screen 0 800x600x16

15



Chapter 4. Using Cygwin/XFree86

Starting Cygwin/XFree86

Run/ usr/ X11R6/ bi n/ st art xwi n. bat by double-clickingit in Windows Explorer

Switc hing Out of Cygwin/XFree86

PressAlt -Tab to switchfrom Cygwin/XFree8&o your Windows desktopor otherrunningWindows
applications.

Stopping Cygwin/XFree86

Whenyou aredonerunningCygwin/XFree86 pressAlt -F4 to shutdavn the X sener.

Remote Sessions via XDMCP
Cygwin/XFree86canbe usedliogin to aremotesessiorusingXDMCP (X Display ManagerControl
Protocol).

StartCygwin/XFree86wnith acommandsimilar to thefollowing to login to a remotesessiorusing
XDMCP:

XW n. exe -screen screen_nunber w dt hxhei ght xdepth -query
renote_host _ip_address -fromlocal host ip_address

XDMCP is acomplex system;furtherdiscussiorof XDMCP is beyondthe scopeof this document.

Displaying Remote Clients

DisplayingremoteX clientswith Cygwin/XFree8@s nearlyidenticalto displayingremoteX clients
with arny otherX Sener. Simply follow thecommanddisted below.

Onyour Windows machine:

16
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1. LaunchCygwin/XFree86
2.In anX terminaltype/ usr/ X11R6/ bi n/ xhost renot e_host i p_address

3.InanX terminaltype/ usr/ bi n/tel net renote_host i p_addr ess. Usetheexplicit
pathto ensurehat Cygwin’stelnetis runinsteadof Microsoft's telnet;Microsoft's telnetwill crash
on startupwhenrun from Cygwin/XFree86.

4. Login to your remotemachinevia your telnetsession
5. In yourtelnetsessionype, DI SPLAY=wi ndows_host i p_address: 0.0
6. In yourtelnetsessiortype,export DI SPLAY

7.In yourtelnetsessiortype, xt er m& Thiswill launchanxtermthatshoulddisplayin your
Cygwin/XFree86screen.

8. Launchotherremoteclientsfrom theremotextermwindow thatyou justopenedj recommend
startingthe remoteclientsin the backgroundby appending to the commanchame sothatyou
don't have to opensereralremotexterm’s.

17



Appendix A. GNU Free Documentation License

Versionl.1,March2000

Copyright (C) 2000FreeSoftwareFoundationnc. 59 TemplePlace Suite330,Boston,MA 02111-130USA
Everyoneis permittedto copy anddistribute verbatimcopiesof this licensedocumentput changingt is not
allowed.

0. PREAMBLE

The purposeof this Licenseis to make a manualtextbook,or otherwritten document'free" in thesense
of freedom:to assureaveryonethe effective freedomto copy andredistrituteit, with or without
modifyingit, eithercommerciallyor noncommerciallySecondarilythis Licensepreseresfor theauthor
andpublisheraway to getcreditfor their work, while notbeingconsideredesponsibldor modifications
madeby others.

ThisLicenseis akind of "copyleft”, which meanghatderivative works of thedocumenmustthemseles
befreein thesamesenselt complementshe GNU GeneralPublicLicense whichis a copyleft license
designedor freesoftware.

We have designedhis Licensein orderto useit for manualdor free software,becausdree software
needdree documentationa free programshouldcomewith manualgroviding the samefreedomghat
the softwaredoes But this Licenseis not limited to softwaremanualsijt canbe usedfor any textual
work, regardlesf subjectmatteror whetherit is publishedasa printedbook. We recommendhis
Licenseprincipally for workswhosepurposés instructionor reference.

1. APPLICABILITY AND DEFINITIONS

This Licenseappliesto any manualor otherwork thatcontainsa noticeplacedby the copyright holder
sayingit canbedistributedunderthetermsof this License.The"Document”,below, refersto any such
manualor work. Any memberof the publicis alicenseeandis addresseds"you".

A "Modified Version"of the Documentmeansary work containingthe Documentor a portionof it,
eithercopiedverbatim,or with modificationsand/ortranslatednto anothedanguage.

A "Secondangection"is anamedappendixor a front-mattersectionof the Documenthatdeals
exclusively with therelationshipof the publishersor authorsof the Documentto the Documents overall
subject(or to relatedmatters)andcontainsnothingthatcouldfall directly within thatoverall subject.
(For example,if theDocuments in partatextbook of mathematicsa SecondanSectionmay not

18
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explain any mathematics.JTherelationshipcouldbe a matterof historicalconnectiorwith the subjector
with relatedmattersor of legal, commercial philosophical ethicalor political positionregardingthem.

The"InvariantSections'arecertainSecondarysectionsvhosetitles aredesignatedasbeingthoseof
InvariantSectionsjn the noticethatsaysthatthe Documents releasedinderthis License.

The"Cover Texts" arecertainshortpassagesf text thatarelisted,asFront-Cover Texts or Back-Cover
Texts, in thenoticethatsaysthatthe Documenis releasedinderthis License.

A "Transparenttopy of the Documentmeansa machine-readableopy, representeth aformatwhose
specifications availableto the generabublic, whosecontentscanbe viewedandediteddirectly and
straightforvardly with generictext editorsor (for imagescomposedf pixels)genericpaintprogramsor
(for drawings) somewidely availabledraving editor, andthatis suitablefor inputto text formattersor
for automatidranslationto a variety of formatssuitablefor input to text formatters A copy madein an
otherwiseTransparentile formatwhosemarkuphasbeendesignedo thwart or discouragesubsequent
modificationby readerss not TransparentA copy thatis not"Transparentfs called"Opaque".

Examplesf suitableformatsfor Transparentopiesincludeplain ASCII without markup, Texinfo input
format,LaTeX inputformat,SGML or XML usingapublicly availableDTD, andstandard-conforming
simpleHTML designedor humanmodification.OpaqueormatsincludePostScriptPDF, proprietary
formatsthatcanbereadandeditedonly by proprietaryword processorsSGML or XML for whichthe
DTD and/orprocessindgoolsarenot generallyavailable,andthe machine-generatadTML producedy
someword processor$or outputpurposesnly.

The"Title Page"meansfor a printedbook,thetitle pageitself, plussuchfollowing pagesasareneeded
to hold, legibly, the materialthis Licenserequiresto appeaiin thetitle page.For worksin formatswhich

donothave ary title pageassuch, Title Page"meanghetext nearthe mostprominentappearancef the
work’stitle, precedinghe beginning of the body of thetext.

2. VERBATIM COPYING

You may copy anddistributethe Documentin ary medium,eithercommerciallyor noncommercially
providedthatthis License the copyright notices,andthe licensenoticesayingthis Licenseappliesto the
Documentarereproducedn all copies,andthatyou addno otherconditionswhatso&erto thoseof this
License.You maynot usetechnicalmeasure$o obstructor controlthereadingor furthercopying of the
copiesyou make or distribute. However, you may accepicompensatioin exchangefor copies.If you
distribute alarge enoughnumberof copiesyou mustalsofollow the conditionsin section3.

You mayalsolend copies,underthe sameconditionsstatedabore, andyou may publicly displaycopies.

19
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3. COPYING IN QUANTITY

If you publishprintedcopiesof the Documeninumberingmorethan100,andthe Documentslicense
noticerequiresCover Texts, you mustenclosethe copiesin coversthatcarry, clearlyandlegibly, all
theseCover Texts: Front-Cover Texts on thefront cover, andBack-Corver Texts on the backcover. Both
coversmustalsoclearlyandlegibly identify you asthe publisherof thesecopies.Thefront cover must
presenthefull title with all wordsof thetitle equallyprominentandyvisible. You mayaddothermaterial
onthecoversin addition.Copying with changedimited to the covers,aslong asthey presere thetitle of
the Documentandsatisfytheseconditions canbetreatedasverbatimcopying in otherrespects.

If therequiredtexts for eithercoveraretoo voluminousto fit legibly, you shouldput thefirst oneslisted
(asmary asfit reasonablypntheactualcover, andcontinuetherestontoadjacenpages.

If you publishor distribute Opaquecopiesof the Documentumberingmorethan100,you musteither
includea machine-readabl€ransparentopy alongwith eachOpaquecopy, or statein or with each
Opaquecopy a publicly-accessibleomputernetwork locationcontaininga completeTransparentopy
of the Documentfree of addedmaterial,which the generahetwork-usingpublic hasaccesgo download
anorymouslyat no chageusingpublic-standarehetwork protocols.If you usethelatteroption,you must
take reasonablyrudentsteps whenyou begin distribution of Opaquecopiesin quantity to ensurethat
this Transparentopy will remainthusaccessiblatthe statedocationuntil atleastoneyearafterthelast
time you distribute an Opaquecopy (directly or throughyour agentsor retailers)of thateditionto the
public.

It is requestedhut notrequired thatyou contactthe authorsof the Documentwell beforeredistrituting
ary largenumberof copiesto give thema chanceo provide you with anupdatedversionof the
Document.

4. MODIFICATIONS

You may copy anddistribute a Modified Versionof the Documentunderthe conditionsof sections2 and
3 above, providedthatyou releasdhe Modified Versionunderpreciselythis License with the Modified
Versionfilling therole of the Documentthuslicensingdistribution andmaodificationof the Modified
Versionto whoever possessescopy of it. In addition,you mustdo thesethingsin the Modified Version:

A. Usein theTitle Page(andonthecovers,if ary) atitle distinctfrom thatof the Documentandfrom
thoseof previousversions(which should,if therewereary, belistedin the History sectionof the
Document).You may usethe sametitle asa previousversionif the original publisherof thatversion
givespermission.

B. List ontheTitle Page,asauthorsoneor morepersonsr entitiesresponsibldor authorshipof the
modificationsin the Modified Version togethemwith atleastfive of the principalauthorsof the
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Documentall of its principalauthorsjf it haslessthanfive).
C. Stateonthe Title pagethe nameof the publisherof the Modified Version,asthe publisher
D. Presereall the copyright noticesof the Document.
E. Add anappropriatecopyright noticefor your modificationsadjacento the othercopyright notices.

F. Include,immediatelyafterthe copyright notices,a licensenoticegiving the public permissiorto use
the Modified Versionunderthetermsof this License,in theform shovn in the Addendumbelow.

G. Preserein thatlicensenoticethefull lists of InvariantSectionsandrequiredCover Texts givenin
the Documents licensenotice.

H. Includeanunalteredcopy of this License.

I. Preserethesectionentitled"History", andits title, andaddto it anitem statingat leastthetitle,
year, new authorsandpublisherof the Modified Versionasgivenonthe Title Page.If thereis no
sectionentitled"History" in the Documentcreateonestatingthetitle, year, authorsandpublisher
of theDocumentasgivenonits Title Page,thenaddanitem describingthe Modified Versionas
statedn the previoussentence.

J.Preserethenetwork location,if ary, givenin the Documentfor public accesdo a Transparentopy
of the Documentandlik ewise the network locationsgivenin the Documentfor previousversionst
wasbasedn. Thesemaybeplacedin the "History" section.You mayomit a network locationfor a
work thatwaspublishedat leastfour yearsheforethe Documenttself, or if the original publisherof
theversionit refersto givespermission.

K. In ary sectionentitled"Acknowledgementsbr "Dedications" presere the sections title, and
preserein thesectionall the substancendtoneof eachof the contributor acknaviedgements
and/ordedicationgjiventherein.

L. Presere all the InvariantSectionsof the Documentunalteredn their text andin their titles. Section
numbersor the equivalentarenot consideregartof the sectiontitles.

M. Deleteary sectionentitled"Endorsements'Sucha sectionmaynotbeincludedin the Modified
Version.

N. Do notretitle ary existing sectionas"Endorsementstr to conflictin title with any InvariantSection.

If the Modified Versionincludesnew front-mattersectionsor appendiceshatqualify asSecondary
Sectionsandcontainno materialcopiedfrom the Documentyou may at your optiondesignatesomeor
all of thesesectionsasinvariant.To dothis, addtheir titles to thelist of InvariantSectiondn the
Modified Versions licensenotice. Thesetitles mustbe distinctfrom ary othersectiontitles.

You mayadda sectionentitled"Endorsements’providedit containsnothingbut endorsementsf your
Modified Versionby variousparties—forexample,statementsf peerreview or thatthetext hasbeen
approvedby anorganizationasthe authoritatve definition of a standard.
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You mayadda passagef upto five wordsasa Front-Corer Text, anda passagef upto 25 wordsasa
Back-Caover Text, to theendof thelist of Cover Texts in the Modified Version.Only onepassagef
Front-Corer Text andoneof Back-Corer Text may be addedby (or througharrangementmadeby) any
oneentity. If the Documentalreadyincludesa covertext for the samecover, previously addedby you or
by arrangemenadeby the sameentity you areactingon behalfof, you maynot addanotherut you
may replacethe old one,on explicit permissiorfrom the previouspublisherthataddedtheold one.

Theauthor(s)andpublisher(spf the Documentdo not by this Licensegive permissiorto usetheir
namedor publicity for or to asseror imply endorsemermf ary Modified Version.

5. COMBINING DOCUMENTS

You may combinethe Documentwith otherdocumentseleasedinderthis License undertheterms
definedin section4 above for modifiedversions providedthatyou includein the combinatiorall of the
InvariantSection=of all of the original documentsynmodified andlist themall asinvariantSectionof
your combinedwork in its licensenotice.

The combinedwork needonly containonecopy of this License,andmultiple identicallnvariantSections
may bereplacedvith a singlecopy. If therearemultiple InvariantSectionswvith the samenamebut
differentcontentsmalke thetitle of eachsuchsectionuniqueby addingattheendof it, in parentheses,
thenameof the original authoror publisherof thatsectionif known, or elsea uniquenumber Make the
sameadjustmento the sectiontitles in thelist of InvariantSectionsn thelicensenoticeof thecombined
work.

In the combinationyou mustcombineary sectionsentitled"History" in the variousoriginal documents,
forming onesectionentitled"History"; likewise combineary sectionsntitled"Acknowledgements”,
andary sectionsentitled"Dedications".You mustdeleteall sectionsentitled"Endorsements."

6. COLLECTIONS OF DOCUMENTS

You may make a collectionconsistingof the Documentandotherdocumentseleasedinderthis License,
andreplacetheindividual copiesof this Licensein the variousdocumentsvith a singlecopy thatis
includedin thecollection,providedthatyou follow therulesof this Licensefor verbatimcopying of each
of thedocumentsn all otherrespects.

You may extracta singledocumenfrom sucha collection,anddistributeit individually underthis
License providedyouinserta copy of this Licenseinto the extracteddocumentandfollow this License
in all otherrespectsegardingverbatimcopying of thatdocument.
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7. AGGREGATION WITH INDEPENDENT WORKS

A compilationof the Documentor its derivativeswith otherseparatandindependentocument®r
works,in or on avolumeof astorageor distribution medium,doesnot asa whole countasa Modified
Versionof the Documentprovidedno compilationcopyright is claimedfor the compilation.Sucha
compilationis calledan"aggregate",andthis Licensedoesnot applyto the otherself-containedvorks
thuscompiledwith the Documentpon accountof their beingthuscompiled,if they arenotthemseles
derivative works of the Document.

If the Cover Text requiremenbf section3 is applicableto thesecopiesof the Documentthenif the
Documents lessthanonequarterof the entireaggreyate the Documents Cover Texts maybe placedon
coversthatsurroundonly the Documentwithin the aggreyate .Otherwisethey mustappeaion covers
aroundthewholeaggreate.

8. TRANSLATION

Translationis consideredkind of modification,soyou may distributetranslationsf the Document
underthetermsof section4. ReplacinginvariantSectionswith translationgequiresspecialpermission
from their copyright holders but you mayincludetranslationsf someor all InvariantSectionsn
additionto theoriginal versionsof theselnvariantSectionsYou mayincludeatranslationof this License
providedthatyou alsoincludethe original Englishversionof this License.In caseof a disagreement
betweerthetranslationandthe original Englishversionof this License the original Englishversionwill
prevail.

9. TERMINATION

You may not copy, modify, sublicensegr distributethe Documentexceptasexpresslyprovidedfor under
this License Any otherattemptto copy, modify, sublicenseor distribute the Documenis void, andwill
automaticallyterminateyour rightsunderthis License However, partieswho have recevedcopies,or
rights,from you underthis Licensewill nothave their licensegerminatedsolong assuchpartiesremain
in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The FreeSoftwareFoundationrmay publishnew, revisedversionsof the GNU FreeDocumentation
Licensefrom time to time. Suchnew versionswill besimilarin spirit to the presentersion,but may
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differ in detailto addressiew problemsor concernsSeehttp://www.gnu.og/copyleft/.

Eachversionof the Licenseis givena distinguishingversionnumber If the Documentspecifieghata
particularnumberedrersionof this License"or ary laterversion"appliesto it, you have the option of
following thetermsandconditionseitherof thatspecifiedversionor of ary laterversionthathasbeen
published(not asa draft) by the FreeSoftwareFoundationlf the Documentdoesnot specifyaversion
numberof this License you maychooseary versionever publishednot asa draft) by the FreeSoftware
Foundation.

How to use this License for your documents

To usethis Licensein adocument/ou have written, includea copy of the Licensein thedocumentand
putthefollowing copyright andlicensenoticesjust afterthetitle page:

Copyright (c) YEAR YOUR NAME. Permissioris grantedto copy, distributeand/ormodify this document
underthetermsof the GNU FreeDocumentatioriicense Versionl.1or ary laterversionpublishedby the
FreeSoftwareFoundationwith theInvariantSectionsbeingLIST THEIR TITLES, with the Front-Cover Texts
beingLIST, andwith the Back-Cover Texts beingLIST. A copy of thelicenseis includedin the sectionentitled
"GNU FreeDocumentatioriicense”.

If you have no InvariantSectionswrite "with no InvariantSections'insteadof sayingwhich onesare
invariant.If you have no Front-Corver Texts, write "no Front-Corer Texts" insteadof "Front-Cover Texts
beingLIST"; likewisefor Back-Cover Texts.

If your documentontainsnontrivial examplesof programcode, we recommendeleasinghese
examplesin parallelunderyour choiceof free softwarelicense suchasthe GNU GeneralPublic
License to permittheir usein freesoftware.
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