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Pee-Introduction

iefore anyone ngkg - no J will not change the font of the document, J
chooge it on puepose, Mainly becnuse the below things nre tadicnl and
nlgo need coteful nttention, Jf J would hove produced another helbet-
it fove document you might miss some of the more important tiny bits
and then you sceesw up youe system. If you do not fike the font and
can totally not live svith it then copy paste the text and chooge whntenet
font you like. ys for the lcense, Well I wanted to show some support
fot the whole free open goftware and documentation movement. o you
ghow suppott by promoting it even in small pieces - J decided to do
90. Jf vou ate one of the capitalistic citizens that alvays want to make
profit and live in o cushioned wotld then this document is not for you ag
it ingeres dangers to youe safety and that of your property.



JIntroduction

The following nbstenkt is in no way scientific. I am an etist tather then
o computer technician, although ovet the pears I have ndopted Opet-
nfing Jystem Hnowledge on vatious platforms and wag exposed to
Linuyx in its eatly doys (n bit of lenst). ith the advent of MacDIX
the AppleLommunity wag given o heavy Gpeeating System that in
the beginning locked gpeed and understanding. Yoming from the total
conteol WacdDI o wotld those who wanted o lightweight system whete
put in front of thousands of UANIX utilities ond o command line to tune
their system. o one hod any expetience whHat services weee tunning
ot suhnt extension would be needed, The top command gave ug only o
glimpse of the innet clockwork and swhnt we wete shown did send those
of ug with a need to tun realtime boged application a shudder down the
gpine, Thousands of little helpers 88 millions of little things and eot
nway the little processor cycle that we hod in beginning with - with oue
undetposeted Poswerbooks,

J decided to take n deeper look and fry to stop some of those things
fotally unnecessnty to o live ideo pecformance in o tight and gwenty
club swithout n netsootk connection and only one app tunning, Jts those
pesRy little core services that couse o full tange of possible eoents tang-
ing from o slight hickupmetworktimesetver) to o total stop of the system
for sevetal seconds(mounting 1isk).

J thonk Tim Pritlove from the LyaosLomputerLiub to give me o deeper
understanding on whot J am actually doing and give me warnings that
J 0id not obey fo ;)



Qisclaimer

J urge evety one who reads this to Handle the information with care and
ndd to missing points ot cotrect those things that need coccection. Jt 9
0 wotk in progress ond J take no guatantee for any Iogs of information,
Iost time ot broken hotdware (90 I doubt that the things that I show
swill hoem your haedwace but J warned you).

J try to add detoil to the things below to walk even the unexpetienced
through the process, but I guess you have to have of least o tiny little
bit of knowledge inside the system to get this wotking.



My Test Lonfiguention

J fested it only on one machine 9o for: o Titnnium Poswerbook 17BN
(Wodel 3,5) with 1 gigabyte of tom o 60 gigabyte hnrddrive and an apple
nitpott card. My VideoRealtimeApplication of choice is Jdmxx4.0
(http:// s, vidoox. net) which at times eots the processot fot lunch. If
you ate using other B3 npplications J swould like to heat from you if you
can succesfully tun those with the optimized system and if they enbance
yout realtime expetience.

2W0ith the below optimization J have now o much mote tespongive syg-
tem then befoe (Feeeing up to 20% of the processor with o good flow of
information that gets not interrupted) nnd J guess with an eatlier model
powetbook this increnge in gpeed will be even mote damatic,

This system hng been tunning stable for the lnst 48 hours steaight and
g0 far J con not gee any steange behaviour. Be warned go that I hnve
deleted the cron jobs and if you nce doing anything else then Jjing on
this minimal system your Horddrive might become mote untesponsive
and yout system might get blonted ovet time, JFunning just the videomix
application should couse no problem howeoer. Be ngwate that the result-
ing system is highly ingecuce when booted. Jf you want to make youe
computet o little mote snfe place you con add o Fitmware pnssword and
boot out of the Minimal System oftet finishing voue petformance. J
hnve a little more detnil in appendix A on this.



The Dirt

OF now for some prepaeations. As the system we are about o nggem-
ble is not teally suitable for anything eloe then tunning this one specinl
pideo mixing npplication and nlgo IncRs Iots of ndministeation functionnl-
ity you swill want to patition youe hoeddtive into nf least S different pot-
fitions. One for the notmal inteenetsutfinggndgetfuniovingproducingntt
gide in vou (furthee called maxiddK) and the othee for the cenltime pot-
formance (furthee called mini®S). J peesonally have 3 partitions, Gne
for the maxi®dS one for mini®®S and one for evetything else - docy-
ments - 3tdpatty applications - medin files ete, My MaxiddDI pattition
is 7 Gigabyte (I would recommend 10 Gigabyte for those who produce
on the powerbook) and the mini®S patition is 4 BGigabute(bout opti-
mal but if you ate [63v on space you might et along with < Bigabyte ot
3 ignbuyte). Jou can prepare your harddrive in DiskUtility found on
the installee <2 of panther (Hold down the “L” Rey while booting and
hnving the first panthee install €2 ot JID in your drive). Warning:
make sute you haoe backed up oll dntn! Fepattitioning your Harddtive
swill ecage all data on the drive!

Jow simply click on the hoeddeive go to the portition submenue and
gelect 3 portitions and pive them the amount of space you want them to
hnve - for mote information on Hosw to do this please see the online help
of disRutility.

Onee you have youe dtive set up you install your normal system with
oll the function you would like to haoe it include on your maxiddI pat-
fition, Gnre this is done and you are fully focused ngain tetuen to this
manual ;)



JInstalling OJX Minimum

Yow ngnin boot from yout Panther cd/808 ng described above, this time
gelect the miniddJ partition ng installntion drive. Jow in the next step
of the installntion click on option on the lower left side of the installet-
indomw,

Jn the coceesponding menue uncheck evetything except:

C Core System (this is greyed out)
C BSD Sublayer (the second in the list)

The installation should take no mote then 15 minutes.

et up 0g usual in the Setup Agsistent making only one uger (o can
guit the cepisteation patt of the getup nosistent with apple+q 09 Hou
probably aleendy hooe registered with npple it then lets you gRip this
step). Do not setup any inteenet ot networking ot AppledD.

Jow J Know you are tempted to install this dbercool system heat moni-
fot ot the such but install nothing clse ns much ag you like small gad-
nets -> if your are not 100% gute that you need it for yout petformantce
do not ingtall! Small things hit your F from time to time ot JFam ot
Upu ond then they start to bottle out tesoutces with your B3 app caug-
ing slight hikups. Peehaps if you need anything installed (mididtivers ot
the such) -> now is the time. I hove not tested installers on this system
but thete is o cectainty thot the apple standard ingtaller will fail once you
hnwe completed all the steps below.



Tnthwny To oot

Jext step is to get access to all yout files and all Stives and temove some
of them. You need toot access for this. If vou have o toot user alendy
forget nbout the next step. JF you have nevet heatd of something called

toot then be wacned. oot is the god of your mac, JBoot hag mote priv-

iliges then anything else eoen your notmal administeator nccount that you
nre 90 proud of. oot is chi. JFoot can 8o horm to youe system it can
infinitly break it lenving you with only the option to reinstall when you

frenR something up ((iRe throwing away your system foldet while it tung).

2Anyway enough watning you oughta love Mt. oot after o while,

Zioot back into pour maxidDS (SustemPreferences/StartupDisk).

Onee there and logged in go to your Applications/Utilities folder and
open the npplication called NetInfo Manager. (B fo the fop screen
menucbae and undet Security gelect “Enable Root User”. JF thig ig
niot thete and only 0 “Disable Root User” option is availnble then tou
hnoe your toot uset nleeady get up. The AetInfo MWannget now nsked
you to specify o secute pnosword (make it the most secure pagswott you
con think off, someone guessing this pnsswort gning conteol obet youe

complete system including any and oll files!). Aow cloge AetInfo Man-
nget... Jou have successfully enabled the god of Unix -> JODT,

Jow log out and in the loginwindow click on the “Others” button if you
hnwe ennbled uget list - othetsvise you are nlteady in the name/possort
entey field. Jow ng name type “root” and ng pnssword the password
you haoe just given toof. it then should tnke you to o completely vitgin
desktop. Longeatulations you nce now the teue master of you system,

=1©=



Jiemoving StartupJtems

Sist you want to uge the go-to foldet function of the finder. Either by going
into the menue Go -> Go to Folder ot by hitting apple+shift+g.

Pilense make suce that you are always temoving stuff from your min-
iOIJpattition and not from your cuceently tunning maxiddS partition,

JJou find the foldet by tuping/copuing the following into the go-to sheet
that folds out (apple-+shift+0):

/Volumes/miniOSpartition/System/Library/StortupItems

whete the mini®Jpartitionname is the exact nome that you have given

the patition whete the optimized OIJ resides on. This is impottant,

WKen you nccidently cemove stuff from yout tunning system things may
not function ag normal,

Thig is o teip into StartupItems, Bagically what you have in this folder
nte seeipto that call ofhet sceipts ot sttt processes ot have information in

them on what processes needed to be tun of the time the script is nccessed.
Mot of the stuff in hete is related to networRing like the bulky Aetwork-

SileSystem (AFI) that you can Happily live without, Jnsically you
soant to temooe all of the folders content except the ones below. Jf you
temobe eoen one of those your system will not boot, By temoving J
mean mobing them out of the curtent [ocation to n sabe foldet someswhere
on your horddrive. I haoe made o system extension off foldet in on my
document pottition for the unused stuff to go into. If you throw them to
feagh and [nter decide that you want to have o little bit mote functions
in your system theee will be no way of cetuen., Move is the name of the
gome that you swanna play with this step and all belosw,

=11=



Sete is o list of the things that you can “snfely” temode out of your

StartupJItemsFolder:

ﬂ Accounting

¢ AMD

ﬂ Apache

C AppleShare

ﬂ AuthServer

¢ BIND

ﬂ ConfigServer

ﬂ CrashReporter

ﬂ Cron

ﬂ DirectoryServices
ﬂ IPServices

¢ LDAP

ﬂ mDNSResponder

ﬂ NetInfo

ﬂ NetworkExtensions
ﬂ NetworkTime

¢ NFS

¢ NIS

ﬂ Portmap

ﬂ Postfix

ﬂ Printing Services
C RemoteDesktopAgent
¢ SNvp

C SystenLog

=124



Jielow are the subfolders that aboolutely must stay in StactupJtems-
§oldet, cemoving them will cause youe system to not complete the booting
process ng the sceipts depend on ench other to complete the boot process
and LoginWindow will wait until those processes have been started:

C AppServices

(1 CoreGraphics

( Disks

(1 KernelEventAgent
(1 LoginWindow

(1 SecurityServer
¢ SystemTuning

13 -



Aemoving LoreSystem
domponents

This one J did on my behalf despite long warning from the Knowledge-
able side. Jt will cectainly make your computer mote unsecute (but since
soe 0ill completely disnble netwotk nccess this should be of not to much
concetn), Plense put them in o diffecent folder then the Startup Jtems
g0 that you Know what goes where Intet if you decide to put some stuff
back fn. The items on the list below need to be temoned:

o to (apple+shift+g)

/Volumes/miniOSpartition/System/Library/CoreServices

J ey to comment on whot the setvices 8o n case you need some specific
functionality that you want not to be temoved.

C ARD Agent
Apple ARemote Deskiop JAgent for controling your computer from
an temote Iocation. Jince Aetworking does not wotk we con safely
temoe this,

ﬂ Bluetoothlauncher

ﬂ BluetoothUIServer
Seevices for your Bluetooth device. I 0o not even have o bluetooth
option fot the powetbook oo this is nlgo not needed

ﬂ CrashSubmitter
Tsis seevice teacks bugs when a progeam ceashes. Jt also polls the
gystem from time to time. J figure you could live without this func-
tion



ﬂ Kerberos
Rerbetos {9 n network authentication protocol. Jt is designed to pro-
pide steong authentication for client/setver applications by using geceet-
Rey cepptogaphy. A free implementation of this protocol is aonilable
ftom the Magsnchusetts Institute of Technology.

ﬂ MenuExtras

This folder containg the little gadget that I call menulingse that appenat
on the uppee tight cotner of your sceeen and display such impotting
things ag time nitpott connectivity and bottery. Me beeing tadical and
all hawe decided to pull out the whole folder but you can temobe some
stuff individually ot leave the whole foldet in its place and instend go
and disable the menulingse in the cotcesponding system preference.
Thete should be no diffecence between the o methods,

¢ Mirrorfgent
This one i huge nnd J hiod it happen duting o petformance, J wag
pety happy that I found this seevice and send it to hell, Jt is bast-
cally the Manngee for yout iZisk that we all Have and regulnty use
duting pecformance -nof. clicking on it accidently causes the findet to
hong fot o couple of minute and consume tong amount of tpu time by
teping to connert to the netwotk,

C Network Setup Assistent
K J decided to Kill all netwotk services o6 who cares about the setup
nogistent,

¢ 0BEXAgent
Object Exchange Peotocall for wirelessonly?) seevices. JrDA dur-
ing petformance anyone?



( SetupAssistent
Jeed to setup something that you need Help with? Then this tutorinl
is not for you anyway :)

C webdavfs.bundle
WebDAD stands for “Web-boged Distributed Juthoring and Bet-
gioning”. Jt is o et of extensions to the GTTYP protocol which nllows
ugers to collabotatively cdit and manage files on temote web servets,

=Ié=



Just In Lage - jostronfig

Thye hosteonfig file is a text file tht tells the sustem of stactup what Rind
of seevices to launch. Eoen ofter cemobing all of the nbove J still had

ANPS (Lommon Unix Printing System, open soutce software for tun-

ning yout unsuppotted printers on AIJX) tunning. As this nlgo provides
html gervices all the time J figueed time to Rill thot ng well. JYou open
the hosteonfig file in Text&dit (in your applications folder). JAgnin be
gute that you edit only the hosteinfig file of your mini®S.

o to:

/Volumes/miniOSpartition/etc/

find the file nomed Gosteonfig (the one without the tilde on the end!) then
deng dtop this file onto TextEdit,

=I7=



the hosconfig file looks something like this:

HE

# /etc/hostconfig

HE

# This file is maintained by the system control panels

HE

# Network configuration
HOSTNAME=-AUTOMATIC-
ROUTER=-AUTOMATIC-

# Services
AFPSERVER=-YES-
AUTHSERVER=-NO-
AUTOMOUNT=-YES-
CUPS=-YES-
IPFORWARDING=-NO-
IPV6=-YES-
MAILSERVER=-AUTOMATIC-
NETINFOSERVER=-AUTOMATIC-
NFSLOCKS=-AUTOMATIC-
NISDOMAIN=-NO-
RPCSERVER=-AUTOMATIC-
TIMESYNC=-YES-
QTSSERVER=-NO-
WEBSERVER=-YES-
SMBSERVER=-NO-
DNSSERVER=-NO-
COREDUMPS=-NO-
VPNSERVER=-NO-
ARDAGENT=-YES-

plense change every -YES- ot -AUTOMATIC- to n -NO-
gave the file (apple+9)

=184



The Gord Port Endg

K that wag the haed patt....
Jow go and gee if the system otill boots. Lhange System Preferences
StartupDisk to your mini®J and Hit restart,
ot i
if :) then continue onto the lnst potts below,

if :(then bad Iuck. cither you haoe deleted something important ot youe

haedware is 9o much diffecent thot it needs something that got cemobed.

Soree AReboot (on powerbook press apple+conteol+power on desktop
gystem press and hold posecbutton until the computer turng off) Hold
down the ALT Key while cebooting. Teh firmware should present you
with o choice of Gpeeating Sustem you can boot from. Lhoose your
maxidS and press entet. You then log in ng oot ng described nbove,

5ot things vou can do to temove yout problem:
Qo not bother nbout the hosteonfig file the computer tung 100% with
ol thoge services -NO-. The problem lies probably in o missing startup

items. Jou only option is to put all the startupitems back into the otigi-

nal folder and throw out one at o time. The ones described in the section
"JRemoving StactupJtems” above are absolutely mandatory!

J hope that all went well throughout the process and that yout computer
did n hellish fast restart,

10 -



System Preferences Tweak

Well now some little easy obvious tweaks that need to get some men-

tioning:

Assuming your are logged into your booted miniddS go o your sys-

tem preferences.
oo into ench prefecence panel of the list and check your settings:

¢ Apperance
Tuen off Text smoothing for font sizes 12 and smaller

C Desktop and screen saver

desktop: chonge it to some golid colot no pictures and tuen OFF chonge
pictures eoety XX minutes

Sreeeendaver: ComputerAnme: StartSereenSnoer never

C Dock

MWinimize Using Scale Effect

Tuen off animate opening application (sometimes J accidently click on o
little program J have in the dock then I am frusteated enough with the

Ionding process and 8o nof want the dock to consume eoen mote vall-

nble processot times.)

C Energy Sover

ighest Performance for both poweradapter and battery (in case some-

one unplugs yout cable while peeforming you want to make sure that youe
computet is not falling to o lower CPY speed (667 Mb3 fot the 1¢8h;5
potwerbook) until you find it out that your cable is unplugged)

=2©=



Mnke gute thot put harddrive to sleep when possible ig furned

off! Dery important ng sometimes when thete is no disk nccess the hued-

drive falls to sleep and then at one point the O might need something
cousing the GardDrive to spin up agnin and the whole system comes fo
0 holt for up to two seconds.

Of course no FastUserSwitching

e suee that eoerything is tuened off in Sharing

:21:



Duteo

Thats it. from this point on J leave you on yout owvn. Pleage explore and
ghare your Knowledge by ndding to this Socument ot send me an email
swith youe ndditional ingightfull information. Baluable to the community
soould also be configuration dnta of yout patticulor machine if it is not in
the list for supported configueation yet. Agnin this is wotk in progress
and messing with your system should not be tnken lightly. If you hnoe
any thoughts to shate - positive ot negntive please feel feee to 8o 9o at:

mailto:falk@rototypen.com

: Q9 -



Appendix Al -
d@ﬁe Secutity Problem

WKen J booted into the minidS the first time I noticed that some of
the sofeguatds of OIJX wete gone, I could read files of usets on the
maxi®dS side that should be locked off. I guess I temoved something
that checks the filepermissions inside the OF. We being congpitncy
theotist and o little patanoid did not like this agpect very much, but J
guess itg the price to poy. Jo my adoice to the freaks out there who 86
not want o computet with the ability to boot into n completely ingecure
gystem tight out the box. Install o fitmevate lock. This lets you specify
0 pagsword for the fitmevace and lets no othet user boot into o different
opetnting system.

JJou can get the fitmware password utility from apple here:
http://docs.info.apple.com/article.html?ortnum=120095

Once you are done with youe peeformance boot into your maxidDS
immediately (theough your system prefecence startup disk).



Appendix B -
JJoue Ftiend The JRomBDisk

Jn the old OJ o days there wag something called o JFom Jisk thot
made everyone who had o slow Inppy haeddtive very happy. Jou could
tuen it on and copy pou highopeed files onto it and then they where
magically steenming from Ram of up to 100 times ag fagt. Thete wag
o little helper application that wag called Bambanctious that made it
pogsible to have mote then one FRam Jisk and that you could snve your
ARamDiske with their content. Jot o long time thete was no solution
for ug to make use of the Jnm Disk under IncdSX and only vety
pery [ate the BHambanctious application wag potted - but it wwag extremly
glow in making the Disk and nllowed for only one J[omBDisk of o time.
2With the inteoduction of panther this app nlgo ceaged to wotk and hog
not been updated yet.

Well feat not for the brave J have o solution, ot vety pretty but it
wotks fast and celinble, This is n little bt for the ndvanced of you,
Jou should be able to 8o all this when under the minidS - it works
opet here,

etg otrt by opening the TextEDit application. ke n new document
and conpett it to plain text (apple-+obift-+f). Then vou decide how big
gour Aom Disk should be. I make an example with 512 Megabute.
JJou take that number ond multiply it by 2048.

512 * 2048 = 1048576



JJou then weite the exact text below but make the Aumsector the
number you calculnted

#!/bin/sh
NUMSECTORS=1048576
. /etc/rc.common

ramdisk_device="hdid -nomount ram://SNUMSECTORS®
newfs_hfs -v RAMDisk Sromdisk_device

hdiutil mount $Sramdisk_device

gape thig text in o for you condinient place. Aow open the Terminal
pplication and deagdeop the textfile you Have just ceented onto the
swindow, Then bit enter. If all went well you should have o fresh
51236 tamdisk of your disposal,

Jf you have permission problems type:
sudo chmod 7777 /path/of/file/as/shown/when/dragdropped

you nre then ngked for your ndministeator pnssword and after that the
geeipt should stact with the nbove method,

: 98 -



By Free Documentation License
Version 1.2, November 2002

Copyright (C) 2000,2001,2002

Free Software Foundation, Inc.

59 Temple Place, Suite 330

Boston, MA 02111-1307 USA

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

0. Preamble

The purpose of this License is to make o manual,
fextbook, ot othet functional and useful document “fee
in the senge of freedom: to ngsuce everyone the effective
freedom to copy and cedisteibute it, with ot without
modifuing it, either commetcinlly ot noncommercially,
Secondaeily, this License preserves for the author and
publisher o way to get ceedit for theit work, while not being
considered responsible for modifications made by others,

This License i o kind of “copyleft, which means that
detivntive wotks of the document must themselves be free
in the same senge. Jt complements the BAY Genernl
Public License, which is n copyleft license designed for
feee software.

2We have designed this License fn ordet to use it for
monuals for free software, because free softwwnte needs free
documentation: a feee progeam should come with manuals
providing the same freedoms that the softwace docs, Jut
this License i not limited to softwate manualg; it can be
uged for any textunl wotk, tegnrdless of subject mattet ot
whethet it fs published as o peinted book. We tecommend
this License peincipnlly for works whose purpose i
insteuction ot ceference.

1. Alpplicability and Definitions

This License applies to any manual ot other work, in
nny medium, that containg o notice placed by the copyright
holder saying it can be disteibuted under the terms of this
Lirense. Such n notice peants o world-wide, toyalty-free
licenge, unfimited fn duration, to use thnt work undet the
conditions stated hecein. The "Document, below, tefers
to any such manual ot wotk. Any membet of the public
i 0 licensee, nnd i nddtessed g “you. You accept the
ficense if you copy, modify ot disteibute the work in o way
requiting peemission undet copyright low.

2 " Modified Veesion of the Document means any
work containing the Document ot o portion of i, either
topied vetbatim, ot with modifications and/ot transinted
into another langunage.

2 "Secondaey Jection is o named appendix ot o
front-mattet section of the Document that deals exclusively
with the telntionship of the publishets ot nuthors of the
Document to the Document's overall subject (ot to relnted
matters) and containg nothing that could fall ditectly within
thnt oveenll subject. (Thus, if the Document i in part
n fextbook of mothematics, o Secondnry Jection may
not exploin any mathematics.) <The celntionship could be
n matter of histoical connection with the subject ot with

relnted matters, ot of legal, commetcinl, philosophical,
ethical ot political position tegatding them.

The “Invariant Sections nee certnin Secondary
Sections whose fitles are designated, ng being those
of Invaciant Sections, in the notice that says that the
Document {9 celensed under this License. JIf n section
does not fit the above definition of Secondary then it is not
nllowed to be designated ng Invatiant. The Document
may contain jero Invntiont Sections, JIf the Document
does not identify any Invaciant Sections then there are
none.

The “Lover Texts are ceetnin short pagsnges of toxt
fhot ate listed, 09 Stont-Lover Texts ot Back-Lover
Texts, in the notice that says that the Document is
refensed under this License, A Feont-Lover Text may be
ot most 5 wotds, and o Back-Lover Text may be ot most
25 wotds,

2 “Teangparent copy of the Document means n
machine-tendable copy, cepeesented in o format whose
gpecification {5 avaflable to the genecal public, that is
suitable for tevising the document steaightforwacdly with
genetic text editors ot (for images composed of pixels)
genetic paint progeams ot (for Stawings) some widely
nvaflable drawing editor, and that is suitnble for inpuf to
fext formatters ot for automatic translation to o oatfety of
formnts suitable for input to text formatters. A copy made
in an othersvise Transparent file format whose matkup,
ot nbsence of matRup, Hag been areanged to thwact ot
discouenge subsequent modification by readers is not
Transpatent. An image formnt fo not Teanspatent if used
for any substantinl nmount of text. 2A copy that is not
“Trangpacent is called “Opague.

Examples of suitable formats for Teansparent copies
fnclude plafn ASLIJ without markup, Texinfo input
format, LaTeX fnput format, SGML or XML uging
n publicly ooailable TD, and standard-conforming
simple GTML, PostSeript or PAF designed for human
modification. Examples of transpatent image formats
fnclude PAG, XLF and 3P, Gpngue formats include
proprietaty formats that can be cead and edited only by
propeictary wotd processors, SWML ot XML for which
the DT and/or processing tools are not geneeally
npnilable, and the machine-generated FTIML, PostSeript
ot PDF produced by some word processots for output
putposes only.

The “Title Page means, for o printed book, the title
page itself, plus such following pages ag ate needed to
hold, legibly, the matetial this License teguites to nppent
in the title page. Sor wotks in formats which do not have
nny fitle page ag such, “Title Page means the text neat the
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most prominent appeatance of the wotk's title, preceding
the beginning of the body of the text.

2 gection “Entitled XY3F means o nomed subunit
of the Document whose title either is precisely XY3
ot containg X3J3 in parentheses following text that
feanslntes XY 3 in another language. (Sere XY3 stands
for o opecific section nome mentioned below, such ng
“2cknowledgements, “Dedications, “Endorsements, ot
"Gistory.) To “Preserve the Title of such o section when
you modify the Document means that it cemaing o section
"Enfitled XJ3 nccording to this definition.

The Document may fnclude Wareanty Disclnimets
next to the notice which states that this License npplics
to the Document, These Wareanty Disclaimers nre
congideeed to be included by refecence in this License,
but only ng tegnrds disclniming wateanties: any ofher
implication that these Wareanty Disclnimers may have is
void and hing no effect on the meaning of this License,

2. Yerbatim Lopying

You may copy and disteibute the Document fn any
medium, either commercinlly ot noncommercinlly, provided
thnt this License, the copyright notices, and the licenge
notice snying this License applies to the Document
ne cepeoduced in all copies, and that you ndd no other
ronditions whotsoever to those of this License. You may
not uge technical mensuces to obsteuct ot conteol the tending
ot fuether copying of the copies you make ot disteibute.
jowevet, you may nccept compensation in exchange for
topies. Jf you disteibute o lnege enough numbet of copics
you must nlso follow the conditions in section 3.

You may aleo lend copies, undet the same conditions
stted nbove, and you may publicly disploy copies.

3. Qopying in Quantity

Jf you publish peinted copies (or copies in medin
that commonly have printed covets) of the Document,
numbeting mote than 100, and the Document’s license
notice requites Cover Texts, you must encloge the copies
in covers that cocey, clearly and legibly, all these Lover
Texts: Front-Lover Texts on the front cover, and nck-
Uopet Texts on the back covee. Joth covets must also
tleatly and legibly identify you ag the publisher of these
copies. The front covee must peesent the full title with all
words of the title equally prominent and visible. You may
ndd ofher matetinl on the covers in addition. Lopying with
changes limited to the covers, ag long g they presetse the
fitle of the Document and satisfy these conditions, can be

frented g oerbatim copying in other respects.

Jf the cequited texts foc either cover ate too voluminous
to fit legibly, you should put the first ones listed (ns many
0g fit reagonably) on the nctunl covet, and continue the cost
onto ndjncent pages.

Jf you publish or disteibute Opague copies of the
Document numbeting mote than 100, you must eithet
fnclude o machine-rendable ‘Teanspacent copy nlong with
enclhh Opague copy, ot state fn ot with each Opague
copy o computer-netwotk Iocotion from which the geneenl
network-using public hng nccess to downlond using public-
stondatd netwotk protocols o complete Teanspaent copy
of the Document, free of ndded matetinl. If you use the
Intter option, you must take tensonably prudent steps,
when you begin disteibution of Gpngue copies fn guantity,
fo engute thot this Teangparent copy will cemain thus
nccessible of the stated location until at lenst one yenr
nftet the last time you disteibute an Gpague copy @Bicectly
ot theough your agents ot tetailets) of that edition to the
public.

Jt i5 requested, but not teguited, that you contnct the
nuthots of the Document well before redisteibuting any
Inege numbet of copies, to give them o chance to provide
you with an updnted version of the Document,

4, Modificntions

You may copy and disteibute o Modified Mersion of
the Document undee the conditions of sections < and 3
nbobe, provided thnt you celease the Modified Jetsion
undet pecisely this License, with the Modified Version
filling the tole of the Document, thus lirensing disteibution
ond modification of the Modified Vetsion to whoever
possesses o copy of it. In addition, you must do these
things in the Modified Jersion:

¢ 2. Use in the Title Page (and on the covers, if any)
n title distinct from that of the Document, and from
those of previous versions (uhich should, if there wete
nny, be listed in the Sistory section of the Document).
You may use the same title ag o previous version if
fhe oviginal publisher of that version gives permission,

¢ 2. List on the Title Page, s authots, one ot mote
pergong ot entities teoponsible for authorship of the
modifications fn the Wodified Jeesion, togethee with
ot lenst five of the principal authors of the Document
(nll of it principal authors, if it Hos fewer than fie),
unless they telense you from this reguitement,

¢ <. State on the Title page the name of the publisher of
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the Modified Version, ng the publisher,
¢ . Preserve all the copyeight notices of the Document,

(&, A8 an approprinte copyright notice for pour
modffications ndjacent to the ofher copyeight notices,

¢ §. Jnclude, immediately ofter the copyright notices, a
licenge notice giving the public permission to use the
Wiodified Besion under the terms of this License, in
the form shoswn in the JAddendum below,

¢ . Preserve in that license notice the full lists of
JInvarinnt Sections and reguiced Lover Texts given in
the Document’s license notice.

¢ . Include an unaltered copy of this License,

¢ 3. Preseeve the section Entitled “Sistory, Preserve its
Ttle, and add to it an item stating of lenst the itle,
year, new authots, and publisher of the Wodified
Hersfon ng given on the Title Page. If thee is no
section Entitled “SGistory in the Document, create one
stating the title, veat, authors, and publisher of the
Document ng given on its Title Page, then add an
ftem desceibing the Wodified Detsion ng stated in the
prenious sentence,

¢ 3. Preseeve the network location, if any, given in the
Document for public access to o Teansparent copy
of the Document, and likewise the network locations
giten fn the Document for previous vetsions it was
boged on, These may be placed in the “SGistory
section. You may omit n netwoek location for n work
that was published ot least four years before the
DQocument ftoelf, ot if the otiginal publisher of the
wetgion it tefers to gives permission.

¢ B. ot any section Entitled “Acknomwledgements ot
“Qedications, Preserve the Title of the section, and
preseewe in the section all the substance and tone
of each of the contefbutor acknowledgements nnd/or
dedications given therein,

¢ L. Preserve oll the Invaiant Sections of the
DQocument, unalfered fn theie text and in theie titles,

Sertion numbers ot the equivalent are not considered
part of the gection titles.,

€ 3. Delete any section Entitled “Endorsements. Juch o
section may not be included in the Modified Version.

€ 1. Do not eefitle any existing section to be Entitled
“&ndorsements ot to conflict in title with any
Jnootiant Section,

¢ O. Preserve any Wareanty Disclnimers,

Jf the Wodified Dersion includes new front-matter

sections ot appendices that gualify as Secondacy Jections
and contain no matetinl copied from the Document, you
may of yout option designnte some ot all of these sections
ng fnontiant, ‘To do this, ndd theit titles to the list of
Jnoaciont Sections in the Modified Version’s license
notice. Thege titles must be distinct from nny othet section
fitles.

You may add o section Entitled “Endorgements,
probided it contning nothing but endorsements of your
Wodified Jetsion by various partics--for example,
statements of peet tebieww ot thnt the text hing been
npproded by on organization g the authoritative definition
of n standaed,

JJou may 0dd a passage of up to five words as a
Sront-Lover Text, and o pagsage of up to 25 Wotds 0s
n Linck-Lover Text, to the end of the list of Lover Texts
in the Wodified Veesion. Only one pagsage of Front-
Uopet Text and one of Back-Lover Text may be ndded
by (ot through arrangements made by) nny one entity. Jf
the Document aleeady includes o cover text for the snme
cobet, peeviously ndded by you ot by arcangement made by
fhe snme entity you e acting on behalf of, you may not
ndd nnother; but you may ceplace the old one, on explicit
petmission fom the previous publisher that added the ofd
one.

The autho(s) and publisher(s) of the Document do
not by this Lirense give peemission to use theit nomes
for publicity for or to nssect ot imply endorsement of any
Wiodified Jeesion,

5. Lombining Documents

JJou may combine the Document with other documents
refensed undet this License, under the terms defined in
section 4 nbove for modified vetsions, provided that you
include in the combination all of the Invarinnt Sections
of nll of the oiginal documents, unmodified, and list them
oll ng JInvationt Sections of your combined wotk in its
license notice, nnd that you presetve all theie Wareanty
Disclnimets,

The combined wotk need only contain one copy of this
License, and multiple {dentical Inoacinnt Sections may be
replnced with o single copy. Jf thete are multiple Inoociant
Gections with the same name but different contents, make
fhe title of each such section unigue by ndding ot the end
of it, fn pacentheses, the name of the original nuthor or
publisher of that section if known, ot else o unigue number.,
Wiake the same odfustment to the section titles in the list
of Invaciant Sections fn the lfcense notice of the combined
WoLR,
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Jn the combination, you must combine any sections
Entitled “Sistory in the various otiginal documents,
forming one gection Entitled “Gistory; likeswise combine
nny gections Entitled “Acknowledgements, and any
sections Entitled “Dedications. You must delete all
sections Entitled “Endotsements,

8. Wollections of Documents

You may make o collection consisting of the Document
nnd other documents telensed undee this License, and
replnce the individunl copies of this License in the
vatfous documents with o single copy that is included in
the collection, provided that you follow the tules of this
License for verbatim copying of each of the documents in
nll otfier respects,

You may extenct o single document from such o
wollection, and disteibute it individually under this License,
peobided you ingeet o copy of this License into the extencted
document, and follow this License in all othet teopects
regarding vetbatim copying of that document,

7. Aggregntion with Independent Works

2 compilntion of the Document ot its detivatives
with other sepacate and independent documents ot wotks,
in ot on o volume of o storage ot disteibution medium,
io called an “npgeegate f the copyeight cesulting from
the compilation is not used to limit the legal tights of the
compilation’s users beyond what the individunl works
peemit. 0hen the Document i9 included in an aggregate,
this License does not apply fo the other wotks in the
nggeegate which are not themselves derivative works of the
Qocument,

Jf the Cover Text ceguitement of section 3 i applicable
fo these copies of the Document, then if the Document is
Iess than one half of the entire aggregate, the Document's
Uopeer Texts may be ploced on covers that bracket the
DQocument within the nggeegate, ot the electronic equivalent
of covets if the Document is in clecteonic form. Otherwise
they must appent on printed covets that beacket the whole
nggregate.

8. Teanslntion

Treanslntion s congideced n Kind of modification, so
you may disteibute transintions of the Document under
the tetms of section 4. Jeplacing Invatiant Jections
with teanslations teguices special peemission from theit

copyeight holders, but you may include teanslations of
some ot all Invatiant Sections in addition to the original
versfons of these Invaciant Sections. You may fnclude o
feanslation of this License, and all the license notices in
the Document, and any Wareanty Disclaimers, provided
fhot you nlso include the otiginal English version of

this License and the otiginal vetsions of those notices
ond disclaimets. In case of n disageement between the
teansintion and the otiginal version of this License ot o
notice ot disclaimer, the otiginal version will prevnil.

Jf o section in the Document is Entitled
“cknowledgements, “Dedications, ot “istory, the
reguitement (section 4) to Preserve its Title (section 1) will
tupically tequite changing the nctunl title.

9. Trerminntion

You may not copy, modify, sublicense, ot disteibute
the Document except ng expeessly provided for undee this
License. Any ofhee attempt to copy, modify, sublicense
ot disteibute the Document is void, and will automntically
teeminate your cights under this License. Lowever, parties
who have eceived copies, o tights, from you undet this
License will not have theit licenses tetminated oo long g
glic Iy pacties cemnin fn full complinnce.

10. Sutute JRevisions of this License

The Feee Joftware Foundation may publish neww,
revised versions of the BAYU Free Documentation
License from time to time. Such new veesions will be
similn fn opitit to the present version, but may diffec in
detnil to nddeess new problems ot conceens. Jee http:

/ /. gnu.otg/copyleft/.

Encly vesion of the License is given o distinguishing
version numbet. Jf the Document specifies that o
particulne numbeted version of this License “ot any Iater
wetsion applies to it, you haoe the option of following the
ferms and conditions either of that specified vetsion ot of
any lafee version that hing been published (ot ng o deaft)
by the §eee Software Soundation. Jf the Document does
not specify o veesion number of this License, you may
thoose any veesion evet published (ot ng o deaft) by the
Sree Software Foundation.
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