TgX Live installs on all modern desktop, laptop, and server
platforms. You can get a copy of the TUG DVD from your
local TgX user group or another TUG member; or you can
download the platform distribution you need from the TUG
web site at tug.org; or you can download the ISO image
at tug.org/texlive/acquire-iso.html and burn your own
DVD. All the individual platform distributions are available from
CTAN in www.ctan.org/tex-archive/systems/.

This course is based on using one of the following distribu-
tions of TEX:

TgX Live: for all Unix & GNU/Linux systems including Apple
Macintosh 0SX, and for Microsoft Windows;

TeX Live is also available specially packaged for installation
on Linux systems through the Linux repositories for each
system.

MiKTgXt: for Microsoft Windows by Christian Schenk, which
includes the TgXStudio editor, Ghostscript, and GSview;

MacTgX: for Apple Macs running OSX. MacTgX includes the
TgXshop editor.

IATgX is included with all distributions of TgX.
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The TgX Collection DVD is issued annually by TUG in conjunction
with many of the local TgX user groups around the world (see
www.tug.org/lugs.html for addresses), and edited by Karl
Berry (TgX Live), Richard Koch (MacTgX), Manfred Lotz (CTAN),
and Christian Schenk (MiKTgX). These people give an enormous
amount of their personal time and energy to building and
distributing these systems, and they deserve the thanks and
support of the user community for all they do. A special debt
is owed to the dedication of the late Sebastian Rahtz, one of the
prime movers in TUG, the TgX Collection, and the support of TgX
and KTgX for many decades.

There was also a selection of commercial distributions you
could buy, as described in ‘Commercial implementations’ on
page xxxviii, and while they are no longer available for sale, many
are still in widespread use: they all process ETgX identically, but
there are some differences in size, speed, packaging, installation,
support, and extra software provided.

A.1 Size and space

A full installation of TgX Live (eg the TUG CD image or the
texlive-full Linux package) is just over 7.5GB, but there are two
much smaller but more limited variants, ‘scheme-basic’ and
‘scheme-small’. These contain the programs, fonts, and a small
subset of classes and packages, but you can download anything
else you need from CTAN.

Scheme-full: At 7.5GB, this includes all the programs, classes,
packages, support and ancillary files, 500+ typeface families,
and support for hundreds of languages including Chinese,
Japanese, and Korean (CJK), Hebrew, Arabic, and many
others — enough to support typesetting any document in
(more or less) any script anywhere in the world.

Scheme-small: If all you want to do is typeset a math papers,
you can use scheme-small (BasicTgX) which is about 550MB.
Admittedly still not tiny, but plausible nowadays even on
fairly small machines.
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Scheme-basic: The most minimal scheme including KX is
scheme-basic, some 265MB. Perfectly capable of typesetting
straightforward documents, but of course lacks almost
all add-on packages, say, revtex, which is included in
scheme-small.

You can select the scheme on the command line invocation of
install-tl by typing one of the scheme (-s) options:

install-tl -s small
install-tl -s basic

This can be more convenient than doing it via the menus.

If you cannot install TgX at all (for example, your computer
is corporate issue and locked down to prevent software being
installed), there are several interactive online systems available
such as Overleaf (formerly known as ShareHTgX), Papeeria, and
Authorea. These systems have an edit window and a PDF window,
just like an installed system, and they all run IXTgX exactly as if it
was installed on your desktop.

One final thing before we start: always check to see if there
is a more recent version of the installation program online. See
the list item ‘Use the latest versions’ section A.5 on page 280 for
more details.

A.2 Installing the software

A.2.1 Unix and GNU/Linux

Users of modern GNU/Linux systems may not even need the TgX
Collection DVD, as TgX installation packages are available online,
built into the package manager for your system (see the Note on
p- xxxvdvdordeb).>

If your system has a graphical package manager (eg Synaptic or
Software, see above), run it and install texlive-full (Ubuntu
etc) or texlive-scheme-full (Red Hat etc), ghostscript, gv,
okular, biber, kile (or texstudio or emacs), and jabref.
Some of them may already be installed on your system. Go
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Package managers

If you pick the ‘full’ option when you installed TgX, you will have
pretty much everything there is already installed.

Some distributions of IATEX like MiKTEX (Windows) can recognise
when you try to use a new or updated class or package in your
document that isn't installed, and automatically download and
install it for you right there and then, and carry on compiling

your document.

Others like TgX Live and MacTgX have a separate package man-
ager (timgr) which can be used to add classes and packages if

you find you need them.

Figure A.1 - Installing TgX Live from Synaptic, an Ubuntu package

manager

File Edit Package Settings Help

¢ Quick search
s texlive-full
Reload  Mark All Upgrades ‘

T

Properties search

Meta Packages 4 s Ppackage Installed Version Latest Version Size

Meta Packages (multiverse [ texlive-full 20097 2009-7 119 kB
Meta Packages (universe) | @ texlive-extra-utils 2009-7ubuntu3 | 2009-7ubuntu3 3121 kB
Miscellaneous - Graphical B @ texlive-latex-recommended 2009-7 2009-7 214 MB
Miscellaneous - Graphical ([ &) texlive-latex-extra 2009-7ubuntu3  2009-7ubuntu3 28.8 MB
Miscellaneous - Graphical |

Miscellaneous - Graphical |
Miscellaneous - Text Based
Miscellaneous - Text Based

Miscellaneous - Text Based v

TeX Live: of TeX Live

pulling in all
Get Screenshot

The TeX Live software distribution offers a complete TeX system.
It encompasses programs for typesetting, previewing and printing

Sedtions of TeX documents in many different languages, and a large collection
Status of TeX macros and font libraries.
Origin

The distribution also includes extensive general documentation about
TeX, as well as the documentation accompanying the included software
packages.

Custom Filters
Search Results

4 packages listed, 1940 installed, 0 broken. 0 to installjupgrade, 0 to remove

and have a cup of coffee while they automatically install all the

necessary components.

The Ubuntu Software Centre only allows one package to be
installed at a time, so you may prefer to use a typed command
users may prefer this
approach anyway). The command name varies from distribution
to distribution; but two common ones are apt (Ubuntu) and

in a console window (other Linux

dnf (Red Hat):

244

Description

TeX Live: metapackage pulling in all components of TeX Live
TeX Live: TeX auxiliary programs

TeX Live: LaTeX recommended packages

TeX Live: LaTeX supplementary packages
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sudo apt install texlive-full biber ghostscript gv \
okular biber kile texstudio emacs jabref

sudo dnf install texlive-scheme-full biber ghostscript gv \
okular biber kile texstudio emacs jabref

Unfortunately, the Okular and Evince PDF/DVI viewers have
cumbersome interfaces: Okular prematurely replaced two older
and much better-designed viewers, kdvi and kpdf; but you could
install gpdfview instead, which is faster and lighter.

Unix and GNU/Linux installers

I strongly recommend this method for most GNU/Linux users.
You should only need to install from the TgX Collection DVD if you
are using an older, hand-built, or commercial Unix system which
has no package manager, or where the version provided by the
package manager is seriously out of date.

The date of the version can be a drawback: the Linux repository
versions of TeX Live can be up to a year out of date, because of
the enormous volunteer effort required to put them together.
For new users this should not be a concern, as most updates
do not seriously affect core facilities. If there are very recently-
updated packages you badly need, you can install them separ-
ately, using the instructions in section 3.2 on page 70.

If you do decide to switch to the TgX Live DVD or download, make
sure you completely uninstall and purge the texlive-full or
texlive-scheme-full package first, otherwise your system
will get hopelessly confused. This will leave your system in a
conflicted state, because to preserve dependencies it will want
to uninstall all the packages above that depend on TgX. The solu-
tion is a ‘shim’ Debian package that pretends that the Debian
distribution of TgX Live is still installed, while actually using the
DVD-installed version.

After installation, run texconfig (see below) in a terminal
window to adjust your local settings. This is a console utility,
so type texconfig just to adjust your own personal settings, or
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sudo texconfig to adjust them system-wide (for all users). In
the utility, use the arrow keys to go up and down the options,

and the key to jump to (and switch between) the ,

, and other ‘buttons’ at the foot of the screen. The spacebar

or the key selects a menu item or button. Most settings
are correct as installed, but you might want to change one of
the following:

] the first option, DEST, lets you specify whether you normally
want to print straight onto the printer, or ‘print’ into a file
(to attach to email or upload somewhere);

] the default paper size (the PAPER option), if the installed size
is not your most common one (A4 or Letter);

] the printer resolution (the MODE option), where you can
adjust your printer settings; this allows you to fine-tune it
for, say, a typesetter that you want to send output to instead
of your own printer;

] in the DVIPS option you can adjust your printer OFFSET (left
and top margins), which is useful for older, less accurate
printers.

You may also need the REHASH option later on. It is used to update
TeX’s fast-find database (see step 4. on page 77) on multiuser shared
systems after adding new or updated packages.

If your printer is a conventional home or office ink-jet or
laser printer, and is not shown, the LaserJet5 setting (600dpi) is
probably a good bet. While still in the utility, you can test the
margin settings in another window by running the testpage.
tex document through KTgX (by typing latex testpage and
responding to the questions about paper size and double-sided
printing). Print the resulting .dvi file with the command
dvips -f testpage | lpr and adjust the margins in texconfig
if necessary. These adjustments are not usually needed with
PDF output.
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Figure A.2 - Running the post-installation program texconfig

File Edit View Terminal Help

A.2.2 Apple Mac OSX

Double-click the MacTeX-yyyy-DVD.mpkg package in the mactex
folder of the TgX Collection DVD (replace the yyyy with the year
of your distribution as shown on the DVD sleeve). Install the
package in the normal Mac way by dragging the package icon
onto the hard disk icon.

If you don’t have the DVD, download the MacTeX. pkg package
from tug.org/mactex/mactex-download.html and click it in
your Downloads to start the installation.

Depending on how your Mac is set up, you may be asked
to download and install the developer tools during the TgX
installation. Do so.

When it’s all finished, open your Applications folder in the
Finder and go to the TgX subfolder and drag TgXshop out onto
your Dock. TgXshop is the editor supplied with MacTgX which you
use for writing your documents.

If you are going to use Adobe Acrobat Reader instead of Preview,
make sure you clear the font cache and set the resolution
to the system default (112dpi) otherwise you may get very
weird displays.

If you are using the El Capitan version of the operating system,
it is possible that TgXshop will not recognise the folder where
MacTgX installed the system. If you get an error claiming your
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preferred IXIEX engine does not exist in /usr/texbin, then use
the TgXshop [Preferences Engine} menu to change the first Path
Setting to /Library/TeX/texbin.

If you are unused to installing Mac software, here’s a click-
by-click guide:

A.2.2.1 Download the MacTgX installer

1. In the TeX Users “% 3 TEX
Group web page for  Memx’ =
MacTgX at
tug.org/mactex,

click on MacTgX

Q0

x| Do | 5AQ 1 o | i | Reoes | S | Akt | TUG

The MacTeX-2016 Distribution
s 05 103 g 1012 P

Download

2. Click on the Y e Tex
MacTeX.pkg link to MacTiX o =
download the
installer

3. Theinstaller willbe Jflag@agr . seC cd00om o

downloaded into
your Downloads
area
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A.2.2.2 Running the installer

-
.

Click on the
Downloads icon to
see the package
and click on it to
start installation

2. The Introduction
screen explains
what to do

3. The ReadMe screen
lists what will be
installed
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PEARN A1)

Introduction
Réad Me

License
Destination Select
Installation Type
Installatiop

Summary

& Install MacTeX-2016 a
Welcome to the MacTeX-2016 Installer

MacTeX-2016
September, 2016
This installer provides all the software needed to use the TeX

typesetting system on Mac OS X. All of the software is fully
configured and ready to use. Included are

the actual TeX program, and the XeTeX extended version
with Unicode and native font support;

«  macro packages, such as LaTeX, AMSTeX, and ConTeXt
«  TexXshop, graphical user interface for TeX
«  Ghostscript, required by certain TeX utilities

A custom install option is available for users who only need some
of the software provided.

If you are new to TeX, consult the README installed in /
Applications/TeX to begin learning and using TeX.

Continue

Introduction

© Read Me
License
Destination Sefect
Installation Type.
Installatiop

Summary

& Install MacTeX-2016 a
Important Information
MacTeX-2016 ReadMe
This installer provides all the software needed to use the TeX

typesetting system on Mac O X. All of the software s fully
configured and ready to use. Included are

the actual TeX program, and the XeTeX extended version
with Unicode and native font support;

macro packages, such as LaTeX, AMSTeX, and ConTeXt

TexXshop, a graphical user interface for TeX

Ghostscript, a free postscript interpreter used by certain TeX
utilities

BibDesk, an editor for BibTeX databases

LaTeXiT,  utility to typeset LaTeX equations and export the
resulting PDF by drag and drop

TeX Live Utility, a utility to administer TeX Live and update
packages in it over the network

«  Excalibur, a spell checker for TeX source code

Print... Save... Go Back Continue
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4. The License screen L] @ Install MacTex-2016 a
eXplaInS your r|ghts: Software License Agreement

English

rea d it © Introduction
o Read Me THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS *AS IS* AND ANY EXPRESS OR IMPLIED
© License WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
. 'WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
Destination Seject PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
Installation TypS COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, O
Installatid CONSEQUENTIAL DAMAGES (INGLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
Summary USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER

(GAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CCONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

TeX Live and teTeX are covered by a variety of licenses (¢.g. GNU
General Public License, LGPL, BSD license, X license). Al licenses are
compatible with the requirements for free and open source software, as
far as we know.

Print... Save... Go Back Continue

5- CI |Ck Ag ree tO ‘@ Install MacTeX-2016 a

continue To continue installing the software you must agree to the terms of
the software license agreement.

.

Intt Click Agree to continue or click Disagree to cancel the installation and

quit the Installer. B

.
z

Read License Disagree Agree b3

Instalanen CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF

Summary USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
‘OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
'SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

TeX Live and teTeX are covered by a variety of licenses (e.g. GNU
General Public License, LGPL, BSD license, X license). All licenses are
‘compatible with the requirements for free and open source software, as
far as we know.

Print... Save... Go Back Continue

6. The Destination L] © Install MacTex-2016 a
screen |etS you Select a Destination
C h oose Wh ere to ::e::d;:ﬁm How do you want to install this software?

install. Normally &z,
Destination Select

you want to install ey ot

for all users, even if

yo u a re th e O n Iy Installing this software requires 5.41 GB of space.
user on th e You ha\t/e chosen to install this software for all users of this

machine

Go Back Continue
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7. Pick the Standard
Installation

8. Wait while the files
are installed

9. Install the
developer tools (this
step will not occur if
you have them
already installed)
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‘& Install MacTeX-2016 ]
Standard Install on “Macintosh HD"

This will take 5.41 GB of space on your computer.

Introduction

Read Me Click Install to perform a standard installation of this software

Li for all users of this computer. All users of this computer will be
icense

able to use this software.
Destination Select

Installation Type
Installatign

Summary

Change Install Location...

Customize Go Back Install

‘@ Install MacTeX-2016 a

Installing MacTeX-2016

Introduction

Read Me

License

Destination Select Writing files...
Installation Type

Installation

Summary

Install time remaining: About 8 minutes

The "cc" quires the line
£ developer tools. Would you like to install the tools
now?

Choose Install to continue. Choose Get Xcode to install Xcode and
the command line developer tools from the App Store.

Get Xcode Not Now
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10. Agree to the T
develo per tools Command Line Tools License Agreement

APPLE INC.
MACOS SDK AND XCODE AGREEMENT

license e O —
SOFIWARE (DEFINED BEI.GW) BV USING THE DEVELDPER 'SOFTWARE, YOU ARE.
e

IMPORTANT NOTE: To itis l

gally p reproduce. It it Py o
advisor.
1. General.
A TneAoplscctars ok, e, sample o axamle code interfaces, content, data,
on orin ar

S et ms “Developer Software’) ar e, not sl foYouby Aopl e CApple) fo use only under the
of this License.
ey g you, The terms o tis i by Appl
original Developer terms of
hat oense wil govern.

8. Title and intelectual proper

to
‘Such content may be pr and treaties, and may
be sub of use party “This Li

! St

2. Permitted License Uses and Restrictions.
A License. Subject to the terms and conditions of this License, you are granted a imited, non-excusive license to use the
ther software. You

Disagree Agree

11. The installer will
check the location i
of the developer (@)
tools

Stop
12. The developer
. Downloading software
software will be
. Time remaining: Less than 10 seconds L
installed o
° Introdum' [ —
© Read Me
© License
© Destination Select Running package scripts...
© Installation Type
© Installation
Summary

Install time remaining: About a minute
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13. The MacTgX —
|nsta”at|0n Scrlpts Installing MacTeX-2016
Wi” be run o Introduction

© Read Me

© License

o Destination Select i scripts...
o Installation Type

© Installation

Summary

Install time remaining: About a minute

14. The developer
software installation

. . Installing software
will continue (®)

Time remaining: About 2 minutes

Stop

15. The MacTgX installer ® et wactex 20
W| I | com p I ete The installation was completed successfully.

@ Introduction

© Read Me

® License

@ Destination Select

© Installation Type The installation was successful.

© Installation The software was installed.

© Summary

Close
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1 6- YOU can now [ ‘& Install MacTex-2016 a
dlSpOSE Of the = 1 :‘:'y;:le:d:’n:'::::::;he “MacTeX-2016"
H Introducti To keep this package in its current location, click
installer package s et — b
: Keep

@ License

© Destination Select T T—

© Installation Type The installation was successful.

© Installation The software was installed.

© Summary

A.2.2.3 Move the TgXShop editor into the Dock

1. Open the Finder gas
and locate the TeX e
folder in oo
Applications. Initis o=
the TeXShop o
application .
—‘
e = —
2. Drag and drop the [L2e0upz . -seoc-=a000m |

TeXShop application
into your Dock

A.2.2.4 Testing MacTgX

\documentclass{article}
\begin{document}

Hello, World!

\end {document }
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1. Click TeXShop in the
Dock to open it.
Type the 4-line
document as shown
above

2. Set the IATEX
processor to XgI5TpX
in the drop-down
menu and click
. You will be
asked to name and
save the document:
type a name, check
the Encoding is set
to UTF-8, and click
Save

3. The processing log
will record what
IATEX does (this is
also where any
error messages get
shown)
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\documentclass{article}
\begin{document}
Hello, World!
\end{document}
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\documentclass{article]
\begin{document}
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Figure A.3 - The ProTpXt setup program on the TgX Collection DVD

g@

i prot
A

nnnnnnnnnnnnnnn

4. The typeset e o .
document is shown
in a Preview window

A.2.3 Microsoft Windows

You can install MiKTgX from the TgX Collection DVD or by
download from the MiKTgX web site.

A.2.3.1 Installing from the DVD with Autorun turned on

If your system has auto-run enabled, inserting the TgX Collection
DVD should start the setup program automatically. Click on the
button to start. Continue from below below.

If your system has auto-run turned off, insert the DVD, go to the
protext folder, and double-click on the Setup.exe program as
shown in below. Continue from below below.

A.2.3.2 Downloading the ProTgXt installation program

Skip this if you have the TgX Collection DVD and go straight to
section A.2.3.5 on page 260
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1. In the TeX Users
Group web page for
proTeXt at tug.
org/protext/,
click on download
the self-extracting
protext.exe file

2. Click on the
protext.exe link to
download the
installer

3. The installer will be |

downloaded into
your Downloads
area
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proTeXt - MiKTeX-based distribution for Windows
proTeXt aims to be an easy-to-install TeX distribution for Windows, based on MiKTeX. After downloading, a wizard (available in
several languages) guides the installation
Download and install
You can download the self-extracting protext.exe file from CTAN; it is well over 1GB. That link will automatically choose a
nearby CTAN mirror. If problems with the download, please manually choose a mirror from the lst.
If such a large download is problematic for you, proTeXt s also included in the TeX Collection, which you can get by becoming a
TeX user group member. On the other hand, if you have plenty of bandwidth and want to burn your own DVD, you can download
proTeXt as a giant ISO image.
Once you have the distribution, you can start the installation by running Setup. exe (if it does not open automatically). At present,
‘proTeXt includes only 32-bit binaries, but runs fine on 64-bit systems.
New users can find starting points for actually using TeX in this introduction to the TeX svstem,
Other tools
proTeXt adds the TeXStudio front end to MiKTeX. If you want to see the exact contents of the distribution, the xe file is also a
zip file; you can inspect it via unzip (on any platform)
To use ConTeXt within proTeXt or MiKTeX, you also need to install a Perl for Windows such as ActivePer], and Ruby. (Later
versions than the ones linked to here will most likely work too.) The contextgarden wiki has more information on MiKTeX and
ConTeXt.
All past releases of proTeXt have been publicly archived.
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protext.exe finished downloading. Run View downloads X

4. When it has finished
downloading, wait
while it is checked
for malware. When
the button
appears, click it to
start installation.
You may be
challenged by
Windows Security
asking if it is OK to
run this program.

Answer

A.2.3.3 Extracting the installation files

F WinRAR self-extracting archive - x

1. The first thing is to
extract the

+ Press Extract button to start extraction.
n Sta | |at| on fl |es ' @ + Use Browse button to select the destination folder
CI IC k on |Browse| to from the folders tree. It can be also entered

pick a folder el

« If the destination folder does not exist, it will be
created automatically before extraction.

Destination folder

V| | Browse...

Extraction progress

Extract Cancel
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2. Choose your Browse For Folder X
DOWﬂ'OadS folder Select destination folder
and click

~ O ThisPC )
[ Desktop
|= Documents
* Downloads
J’! Music
&=/ Pictures
m Videos
i Local Disk (C:)
= Removable Disk (E:)
s Removable Disk (F:)
s Removable Disk (G:)
== Removable Disk (H:) ¥

Make New Folder Cancel

3. ClICk to start B WinRAR self-extracting archive — hd
extracting the

+ Press Extract button to start extraction.
In Sta I | atlo n fl | €s @ » Use Browse button to select the destination folder

from the folders tree. It can be also entered
manually.

» If the destination folder does not exist, it will be
created automatically before extraction.

Destination folder
C:\Users\pflynn\Downloads ~ Browse...

Extraction progress

Cancel

B3 WinRAR self-extracting archive - x

4. The installation files
Wi” be unpacked tO lExtrach'ngﬁIEsmC:\Usersbﬁynn\DDwn\uads folder

the folder you chose

Extracting MikTeX\tm\packages\cfr4m. tar.lzma

Extraction progress
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A.2.3.4 Locating your unpacked installation files

1. When unpacking
has finished, run
your File Explorer.
In older versions of
Windows, this was
called My Computer
or just Computer

EA—

2. Go to the folder o - -
where you
unpacked the
installation files and
double-click on
Setup.exe

cMwen?

A.2.3.5 Installing proTgXt

By now you should be able to double-click the Setup.exe
program in the proTeXt folder.

1. In the ProTXt setup [“P™ - 5 X
. Language: =
window, select your | = - |

language and click |™™* = |
on the MiKTX WX el | sl |

b utton TeXstudio Install m
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2. Click in the box to
accept the MiKTgX
licence and click
to continue

3. Make sure the
Complete MiKTgX
option is selected
and click to
continue

4. Choose a private
installation or one
that everyone who
uses your computer
can use, and click
to continue
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Copying Conditions
MiKTeX is freely redistributable under certain conditions

,%%X

COPYING CONDITIONS FOR MIETEX

To the best of cur knowledge, all software in this distributic
freely redistributable (libre, that is, not necessarily gratis
the Free Software Foundation's definition and Debian Free Soft
Guidelines. If you find any non-free files included, please cc
(references given below) .

That said, MIKTEX has neither a single copyright holder nor =
license covering its entire convenss, since it is a colleesior

< >

| accept the MiKTeX copying condtions.

< Back Nexd > Cancel

MiKTeX 2.9.6002 Installer (64-bit)

Package Set
Select the packages you want installed.

(O Basic MiKTeX.

This is the recommended option. MiKTeX can be configured to install missing
files automatically (in the course of use).

(®) Complete MiKTeX

< Back Next > Cancel

MikTeX 2.9.6002 Installer (84-bit)

Shared Installation
*You have the option to share the MiKTeX installation with other users

Install MiKTeX for:
(®) Anyone wha uses this computer (3]l users)
() Onlly for: pftynn (Flynn, Peter)

< Back Next > Cancel
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5.
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Accept the
installation folder
that MikTeX
suggests (unless
you are an expert or
have a special disk
setup) and click

to continue

In the Options
screen, select your
paper size (A4 or US
Letter), and
whether or not you
want extra
packages to be
downloaded and
installed
automatically (Yes
or No)—ona
laptop where a
network connection
is not always
present, choose ‘Ask
first’ instead, then
click to
continue

MiKTeX 2.8.6002 Installer (64-bit) >
Installation Directory l ' n a
Choose a location for the installation directory. I l
Install MiKTeX to:
“\Program Files\MiKTeX 2.9| Browsz...
< Back Nexdt > Cancel

MiKTeX 2.9.6002 Installer (64-bit) *

Set your preferences I l

Prefered paper [Ad v

Install missing packages onthefly: | Ask me first

< Back Nexdt > Cancel
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MikTeX 2.9.6002 Installer (84-bit)

7. Finally, accept the .
settings as shown Feve e setings

or change them b
( g y MiKTeX Setup Wizard has enough information to start the task.  you wart to review or

C I i Cki n g BaCk ), a n d d‘ﬂange any of the settings, click Back. i you are satisfied with the settings. click Start
nstall all packages to
. C:M\Program Files \MiKTeX 2.9
then click |Start| to

Install MiKTeX for all users

start the installation SO ——
process Packages will be installed after corfimation by user

<Baok Canel

MiKTeX 2.9.6002 Installer (64-bit)

8. During installation, 7 -
MIiKTEX will list the | = ernoscs o swses. %
files it is installing
and show a & - 3

progress bar bstng. _ dogora
Overall progress
|
initializing setup service.. -
istarting installer.
Loading package database...

starting package maintenance
installation directory: "C:"Program Files\MiKTeX 2.5"
package reposttory: C:\Users\pflynn“Downloads\MiKTeX\tm"packages W

< Back Next >

MikTeX 2.9.6002 Installer (84-bit)

9. When it is all done, <
wait while it indexes Em?hl:';intaskisbeingmc\ned. %
your fonts, then
click |F

Cy 7

Instaliing: Z¥jatype

Overall progress

Files\MiKTeX 2.5\fonts"map \dvips'antt\antt-sy.map™... Parsing "C:\Program Files\MiKTeX . ~
Parsing "C:\Program Files'MiKTeX 2.9%fonts\map“dvips‘boondoxc*boondox.map™... Parsing
Parsing "C:\Program Files'MiKTeX 2.9%onts \map“dvips*hierogifhieroglf map” .. Parsing "C
""Program Files\MiKTeX 2 9\dvips'pslatex‘pcrBm map”... Parsing "C:\Program Files\MiKTe
"wenturissansyv1map”... Parsing "C:\Program Files\MiKTeX 2 9'forts\map“dvips'wenturis
Parsing "C:Program Files\MiKTeX 2. 9%fonts"\map*dvips‘wventurissans 2yv3.map"... Parsing ¥

< Back Next >
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10. Click to finish

the installation of
MiKTgX

MiKTeX 2.8.6002 Installer (64-bit)

Wizard

Completing the MiKTeX Setup

You have sucessfully completed the MiKTeX Setup Wizard

[15how the release notes

To exit the wizard, click Close.

A.2.3.6 Installing TeXStudio

1. Go back to the

ProTeXt setup
window and click on

the TgXStudio
button

. The TeXStudio

installation
program will start
and ask you to
select the language
to use during
installation and click
to continue

T
Language: English =
Manual: Open
MiKTeX Install Uninstall
TeXstudio Install Uninstall
Exit
Select Setup Language X

__Izl_ Select the language to use during the
I“\:-‘ installation:

English
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3. Click Next|in the
following screen to
continue

4. Accept the
installation folder
that TeXStudio
suggests (unless
you are an expert or
have a special disk
setup) and click

Next|to continue

5. Also accept the
suggested location
for the TgXStudio
shortcut and click
to continue
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B Setup - TeXstudio - X

Welcome to the TeXstudio Setup
Wizard

This will install TeXstudio 2. 11.0 on your computer.

Itis recommended that you dlose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Cancel

i setup - Texstudio - X
Select Destination Location P
Where should TeXstudio be installed? z
TgX

Setup will install TeXstudio into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

:\Program Files (x86) {TeXstudio Browse...

At least 148.5 MB of free disk space is required.

ﬁ;‘ Setup - TeXstudio - *

Select Start Menu Folder -
Where should Setup place the program's shortcuts? TEX
|£| Setup will create the program's shortouts in the following Start Menu folder.

[E—

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...




APPENDIX A. INSTALLATION

Add icons to your
desktop and Quick
Launch bar by
selecting the boxes,
then click to
continue

Finally, accept the
settings as shown
(or change them by

clicking ), and
then click to

start the installation
process

8. Wait a few
moments while

TeXStudio installs

266

i8

Select Additional Tasks
Which additional tasks should be performed?

TgX

Select the additional tasks you would like Setup to perform while installing TeXstudio,
then didk Mext.

Additional icons:

Create a desktop icon

Create a Quick Launch icon
Assodate file extensions with TeXstudio:
TeX files (*.tex)

TeXstudio session files (.txss)

< Back

Cancel

i

Setup - TeXstudio
Ready to Install .

Setup is now ready to begin installing TeXstudio on your computer. Tl‘ 3

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: ~
C:\Program Files (x86)\TeXstudio

Start Menu folder:
TeXstudio

Additional tasks:
Additional icons:
Create a desktop icon
Create a Quick Launch icon
Assodate file extensions with TeXstudio:
TeX files (*.tex)
TeXstudio session files . txss) L4

< Back Cancel

i

Setup - TeXstudio
Installing =

Please wait while Setup installs TeXstudio on your computer, Tl X

Extracting files...
C:\Program Files {x86)\TeXstudiojicudt54.dll

Cancel
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9.

10.

When it is all done,

click and

TeXStudio will start

Close down the
installer

ﬁ! Setup - TeXstudio

Completing the TeXstudio Setup
Wizard

Setup has finished installing TeXstudio on your computer, The

application may be launched by selecting the installed icons.
N

TgX

Click Finish to exit Setup.

Start TeXstudio

\ade comfortable

A.2.3.7 Verifying the version of TgXStudio

If there is a new
version available,

you will be notified.

You download it
from the TgXStudio
web site at
texstudio.org/
as described below
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TeX| praTeXt — | X

Language: |English =

Manual: Open

MikTeX Install | Uninstall |

TeXstudio Install | Uniinstall |

B® Texstudio Update x

A new version of TeXstudio is available.

Current version: 2.11.0
Latest stable version: 2.12.0

You can download it from the TeXstudio website,



texstudio.org/

APPENDIX A. INSTALLATION

2.
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@ Texstudio

If TeXStudio claims it
cannot find the
installation of IATEX,

No LaTex distrbution was found on your system. As a resut, the corresponding

B\, commands are not configured. This means, that you cannot compike your documents to
the desred output format (=.0. pdf).
Popular LaTeX distributions on windows are MikTeX and TeXLive.

If you intend to work with LaTeX, youll mast certainly want to install ane of those.

T —

it is out of date and
should be replaced
by an updated
version from their
web site as
described here

Download a new
version from the
TEXStudio web site at
texstudio.org/.
Click on

to get
the latest version

News
Features
Download

Participate

TeXstudio is an integrated writing environment
for creating LaTeX documents. Our goal is to
make writing LaTeX as easy and comfortable as
possible. Therefore TeXstudio has numerous
features like syntax-highlighting, integrated
viewer, reference checking and various

assistants. For more details see the features.

TeXstudio is open source and is available for all major operating systems.

Download now

TeXstudio 2.12.0 (Windows-installer)

6 powniosd Toxsudio 4 X | &

Downloadinganew « - ©
version of TgXStudio

SOLUTION CENTERS

Sourceforge.net

sourceforge

T
* =@ a -

Browse Enterprise Blog [CZ0J Help

Go Parallel Resources Newsletters Cloud Storage Providers  Business VolIP Providers  Call Cer
GFlI Archiver m
ranagement and complinc Flead  Complance

ey axde Sy
s

5d TeXstudio - A LaTeX Editor

Download of texstudio will start in O seconds...

Problems with the dc

Formatting Information


texstudio.org/

A.2. INSTALLING THE SOFTWARE

ao s X+ - o x
& O | sourceforgenet *| =2 8 -

sourceforge Browse Enterprise Blog [Z51 Help

5. When the download
has finished, click

SOLUTIONCENTERS  Go Parallel | Resources Newsletters Cloud Storage Providers  Business VoIP Providers ~ Call Cer

1archiver (D) GQY
Sitrtiver 14D QD

Compliance
ing and e-discovery

d TeXstudio - A LaTeX Editor

Learn more: check out screenshots, reviews, and
more. We'll take you there in a few moments.

texstudio-2.12.0-win-gt5.6 2exe finished downloading.

Continue the procedure from step 2. on page 264.
A.2.3.8 Testing TgXStudio

\documentclass{article}

\begin{document}
Hello, World!
\end{document }
1. When TgXStudio . ErEEDEN .
runs, click g
and type the 4-line | :
document as shown
above
2. Click the
Configure TeXStudio‘
menu and set the
processor (Default
Compiler) to Xg&TeX  ®*
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3. Typeset the

fol w [EEESEEH A2
Ban [ofr

document by B Hello, World! |
clicking on the
green double-arrow | :
icon (Build & View) :
&A 1
o P Texstudio ?
4. Shortcuts make life — " .
. Change of Default Shortcuts @
Sl m p I e r Over the time, the shortcuts for the main tools have become

somewhat fragmented. Additionally, they partly overlapped with
standard keys. In particular, F1, F3, F10, F11 and F12 have
reserved meanings an some systems.

We've decided to set this right in favor of more a consistent layout:

* The shortcut for Build & View will move from FL to F5.

* The shortcut for Bikliograpy will move from F11 to F8.

* The shortcut for Glossary will move from F10 to F9.

* The tool Index won't have a default shortcut anymore
(Formerly F12) because it's not called very often.

We are sorry, that you have to relearn the most used shortcut for
Build & View. For a transition period, both F1 and F5 will work.
In the end, collecting the most impartant tools in the central block
F5-F8 will increase usahility. usual. wou can still fully customize

uild  Compile  View Bibliography ~Glossary
& View

[ Do not show this message again.

One last thing to do: add a Personal TgX Directory for extra
downloads such as additional fonts.

MiKTgX and TgXnicCenter

If you plan on using the TgXnicCenter editor instead of TeXStudio,
you must make sure when you install MiKTgX, that you make

a careful note of the folder you install MiKTgX into because

you will need that later, when you run TgXnicCenter for the

first time after installation. It should be something like
C:\Program Files\MiKTeX 2.9\miktex\bin (or a later
version number, if this has moved on since the time or writing).
You need to know this, because TgXnicCenter won't guess it for you.
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A.3 Your Personal TgX Directory

There are always new packages coming out, and others being
updated. There are also times when you may want to add a new
or uncommon class or package by hand — perhaps a private one
from a company or organisation (so IXIgX and CTAN won’t know
about it), or even one you are writing yourself.

To do this, you need a place to put the files where they won’t
get mixed up with your documents or with TgX’s own files. This is
the ‘The Right Place’ to put files mentioned in step 3. on page 76,
and it’s known as your Personal TgX Directory (PTD) or Personal
TgX Folder (PTE).

KIpX will automatically check this place first for classes and
packages, so anything you put in your Personal TgX Directory
will be found before any file of the same name in your main TgX
installation. This is why it’s important for manual updates, and for
special or private classes, packages, styles, and fonts.

The folder is called texmf (short for TgX and METAFONT), and
it goes in your home or login directory. On Unix & GNU/Linux
systems, including Apple Macintosh OS X, and on TgX Live systems
on Microsoft Windows, you just need to create the folder. In
MiKTgX and ProTgXt you need to tell MiKTgX where it is (see
section A.3 on page 274).

Creating a Personal TgX Directory

Unix and GNU/Linux: You can either use the terminal or the file
manager:

Either: open a terminal (console) window and type

mkdir ~/texmf

Or: use a file-manager:
1. Open a file-manager window (eg Thunar, Nautilus,
Dolphin, etc) on your Home directory;

2. Right-click in an empty area of your Home directory
so the menu dialog appears;

3. Click ’Create New Folder];
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4. Type the new folder name texmf;
5. Pressthe key;
6. Close the file-manager.

Now create the TDS subdirectory structure: At the barest
minimum, you MUST create the directory and sub-
directory tex/latex inside your new Personal TgX
Directory (PTD).

If you want to recreate the entire subdirectory tree,
there are instructions in section 3.2.3 on page 80.

Apple Mac OSX: You can either use the terminal or the file
manager:

Either: open a Terminal window (find Terminalin

or type Terminal into Spotlight) and type
mkdir ~/Library/texmf

Or: use the Finder:
1. Open the Finder on your Home folder;
2. Click on [View As Columns];

3. Click on View )) Show View Options and in the Options
dialog which appears, make sure that
\Show Library Folder| is checked, then close the dialog
window and select Library in the list of folders;

4. Click Fie) New Folder

5. Name the new folder texmf;
6. Close the Finder.

Now create the TDS subdirectory structure: At the barest
minimum, you MUST create the directory and sub-
directory tex/latex inside your new Personal TgX
Directory (PTD).

If you want to recreate the entire subdirectory tree,
there are instructions in section 3.2.3 on page 80.

Microsoft Windows: You can either use the terminal or the file
manager:
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Either: open a Command window (find Command in
AllPrograms) and type

cd %USERPROFILE%
md texmf

On older Windows systems (7/8/95/XP/ME) use $SHOMES
instead of $USERPROFILE%.

Or: use the directory manager:

1. Open My Computer (just called Computer in older
Windows systems);
2. Create a new subfolder called texmf
[] in the C: drive (older Windows).
[]in
Computer\System\Users\your name\texmf
(Win 7/8).
[]inC:\Users\your name\texmf (Win 10 and
up).

" Locat sk (C:) BEX]
i

UO0O00Deg s s @

3. Type in the new folder name texmf (make sure it is
called texmf in all lowercase) and press the key.
If Windows makes the T capital, change it to
lowercase t.

Now create the TDS subfolder structure: At the barest mi-
nimum, you MUST create the folder and subfolder
tex/latexinside your new Personal TgX Directory (PTD).
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If you want to recreate the entire subdirectory tree,
there are instructions in section 3.2.3 on page 80 which
can be adapted for Windows systems.

Finally...if you use MiKTgX or ProTgXt

If you use MiKTgX or ProTeXt you MUST now tell MiKTEX to
add this folder to its File Name Database (FNDB). This step
is compulsory: without it, nothing will work.

1. Click the \Start| or \WindOWS| button and run the MiKTgX
Options (maintenance) program (it should be shown
among your recent programs).

2. Click the Roots tab and the button, and navigate in
the window to the place where you created the texmf
folder above

] 23

Genelall Roots |Formats Languages | Packages

The list of registered root directoris’ Browse for Folder 2 ')T
order, in which files are searched .
Select the root directory to be added;
Path = i My Computer #
[=)-%e® Local Disk (1)
) -emacs.d
@ d7841a5cbc00db34fbad1516959a4d80
{2 del
{5 Documents and Settings =
(£ dtds

{2 Program Files
() TEMP
177 kexmf
L) WINDOWS
L DVD-RW Drive (D2}
7= Shared Mneornenks [v]

] Show MiK.T ex-maintained root

]

Add

3. Click on the General tab and tell MiKTgX to update its
FNDB along with its other folders by clicking the

button ( below)
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MiKTeX Options 2JEd

General |F|00ts Formats | Languages | Packages

I aintenance

Refresh the file name database whenever you Frafresh FNDE
install or remove files.

Update all format files when you have installed Update Formats
new packages.

Faper

Select your default paper format | A4 (Adsize) [v]

Fackage inztallation

You can chooge whether migzing packages are to be installed
on-the-fly.

Install miszing packages on-the-fly | Ask me first

(]9 ] [ Cancel

Warning

In MiKTgX you MusT click on the button any time you

make changes to the contents of your Personal TgX Directory
(the texmf folder), otherwise MiKTeX will not be able to find the
files.

A.4 Installing new fonts

Fonts come in a variety of formats. The earlier PostScript Type 3
(METAFONT) and Type 1 (PS) fonts are now being superseded by
fonts in TrueType (. ttf) and OpenType (.otf) formats. How you
install them and where they go depends on how and where you
installed IXTgX: all I can deal with here are the standard locations
within the TgX Directory Structure (TDS).
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TrueType and OpenType typefaces: These are a single .ttf or
.otf file per font (so there may be many for a whole
typeface or font family).

METAFONT typefaces: These are normally used only with older
distributions of IIgX but there are still some fonts which are
not yet available in OpenType or TrueType format.

They have a number of . mf source (outline) files and possibly
also some . f£d (font definition) files. There may be . tfm (TgX
Font Metric) files but these are not needed at installation, as
they get generated from the outlines automatically the first
time you use the font.

PostScript typefaces: They are normally used only with pdflatex
and are no longer covered in this book.

They come as a pair of files per font (so there may be
many for a whole typeface): a . pfb (PostScript font binary)
outline, and an .afm (Adobe Font Metric) file.

A .sty file (if present) sHOULD be used in a \usepackage
command to tell IXTgX what font features are available, and there
is often a PDF showing examples and describing how to use the
font or family.

The use of Type 1 and METAFONT typefaces assumes the use of
the New Font Selection Scheme (NFSS) used in I&TEX 2¢. If you are
running the obsolete I£IgX 2.09, you MUST upgrade it now, because
none of this will work.

A.4.1 TrueType and OpenType fonts

These types of font are already recognised by your computer, so
you just install them in the normal way for your computer system
(usually double-click or right-click on the font file and select
from the menu).

On Windows and Apple Macintosh OS Xsystems, the fonts are
then available immediately.

On Unix & GNU/Linux systems you must run the FontConfig
utility fc-cache to give I&IpX fast-loading access to all the fonts you
have installed. Run the program like this:

276 Formatting Information


.ttf
.otf
.mf
.fd
.tfm
.pfb
.afm
.sty

A.4. INSTALLING NEW FONTS

fc-cache -fv

It can take several minutes, especially if you have a lot of fonts.
Once it has finished, you can search the font database with the
fc-1ist utility and then use the grep command to refine the
search for the font name or part, eg:

$ fc-list|grep -i comic|sort

/home/peter/texmf/fonts/truetype/
windows/comicbd.ttf: Comic Sans MS:style=Bold
windows/comici.ttf: Comic Sans MS:style=Italic
windows/comic.ttf: Comic Sans MS:style=Regular
windows/comicz.ttf: Comic Sans MS:style=BoldItalic

You can then see the exact font name to use in your documents, eg

\usepackage{fontspec}
\setsansfont{Comic Sans MS}

A.4.1.1 Font management

If you want to keep your additional fonts in several different
locations, you will need to tell FontConfig where to look. You may
install fonts a) in your Personal TgX Directory; b) in the system’s
shared folder; or ¢) in your TgX distribution’s shared tree. You
should never install fonts in your TgX distribution’s master tree, as
this will get overwritten when you upgrade, whereas the shared
tree is not touched.

On Unix & GNU/Linux systems there are already .conf font
configuration files in /etc/fonts/conf.avail/ for the fonts
that come with the installation. You can create one or more
configuration files for the installation locations you have used.
Some examples are shown in section 6.2.1.1 on page 170.

A.4.2 Installing METAFONT fonts

This is the simplest installation. When you download METAFONT
fonts from CTAN, you’ll usually find a number of outline files (.mf
files) and maybe some other types as well (see below).
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Installation of METAFONT fonts

1. Inyour Personal TgX directory, create a new subdirectory
called fonts/source/public/name named after the
typeface you're installing?

2. Copy all the .mf files to this directory;

3. Copy any . fd file[s] to your tex/latex/mfnfss subdirectory
(create it if it doesn't already exist);

4. Copy any .sty (style) files to a subdirectory (create it too),
named after the typeface, eg tex/latex/name;

5. If you are using MiKTgX, run your TgX indexer program (see
step 4. on page 77).

Unix & GNU/Linux systems, including Apple Macintosh OSX,
don't need this last step.

That’s it. Unlike PostScript fonts, METAFONT fonts generate
their own font metric files (.tfm files) automatically on-the-fly
the first time the font is used, so there is normally nothing
else to install.

Now you can put a \usepackage command in your Preamble
with whatever name the .sty file was called, and read the
documentation to see what commands it gives to use the font
(refer to item1 on page 73 and step 2. on page 75).

If the font came without .fd or .sty files, you’ll need to find
someone who can make them for you.

A.5 Installation problems

It’s always annoying when a program that’s supposed to install
painlessly causes trouble, and none the more so when everyone
else seems to have been able to install it without problems. I've

! On Unix & GNU/Linux systems, including Apple Macintosh 0S X, the easiest way
to do this is in a Terminal window, in your Personal TgX Directory, using the
command mkdir -p fonts/source/public/whatever, as this creates any
intervening subdirectories for you. Under Windows, you have to create each
subsubdirectory individually.
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installed TgX hundreds of times and very rarely had any difficulties,
but these are a few of the occasions when I did.

Bad hard disks: If you are using Microsoft Windows, you should
run a scan and defragmentation of your hard disk[s] before
you start. It should take under an hour on a modern
machine unless you have a very large disk, but it may need
overnight on an older machine. Clean your DVD drive if
it has been in heavy use. TgX is made up of a very large
number of very small files, so there is a lot of disk activity
during an installation. Microsoft Windows runs very slowly
when installing a lot of small files, so be patient.

On any system, if you are installing a new hard disk for
your typesetting work, you have the chance to reformat
it beforehand. Pick the smallest granularity (cluster size)
possible, usually 1024 bytes (1Kb). This minimises the space
needed for systems with a very large number of very small
files like TgX has, and may help improve the speed and
reliability of the system.

Windows Registry errors: This only affects Microsoft Windows
users. The Registry is where Microsoft wants software
companies to store details of all the programs you install.
Unfortunately the Registry is grossly abused by marketing
departments to try and foist undesirable links on you, the
user. You will see this with many commercial programs,
where a particular type of file you’ve been able to double-
click on for years suddenly runs a different program. Some
programs install obsolete or broken copies of program
libraries (DLL files), overwriting ones which were working
perfectly. Worse, the viruses, trojans, and worms which
typically infect unprotected Windows systems can leave
unwanted links to web pages, or change some of the ways in
which Windows operates. The overall effect can be that the
whole machine slows down, or that files which are expected
to do one thing do another. The best solution is a thorough
Registry clean-out, using one of the many free or commercial
programs available for the purpose.
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Use the latest versions: Before installing, check the CTAN web
site at www.ctan.org/ for the latest version of ProTgXt
(Windows), MacTgX (Macs), or TgX Live (all platforms) for
the latest copy of the installation program. Just occasionally
a bug slips through onto the production DVD, and although
it’s always fixed and notified on comp.text.tex, that’s a
high-volume newsgroup and even the sharpest eyes may
miss an announcement.

Unix and GNU/Linux users will always get the latest repository
copy from their system’s package manager, but this may not
be the absolute latest copy of TgX (see the Note on p.245tlc
for why). If you are installing on Unix manually from the
TgX Collection DVD instead, check on CTAN for an updated
version of the file install-tl.sh.

Stick to the defaults: Unless you’re a computer scientist or a
software engineer, I very strongly suggest you never change
or fiddle with the default directories for installation. I
know some of them look odd, but they’re that way for a
purpose, especially when it comes to avoiding folder names
with spaces in them, like the notorious C: \Program Files.
Although most modern systems cope happily with spaces
in filenames and directory names when using a graphical
user interface, they are always A Bad Idea, especially for
programs which can be run from scripts (TgX is one). Spaces
and other non-alphanumeric characters should therefore be
avoided like the plague (they are forbidden in web addresses
[URIs] for the same very good reason: the people who
designed them knew the pitfalls). It may look snazzier to put
the installation in My Cute S$tuff, but please don’t: youll
just make it harder to find, harder to fix problems, and
more embarrassing if you have to explain it to someone else
trying to help you.

64-bit Windows: The MIKTgX distribution for Windows is a 64-bit
system. Support for the earlier 32-bit distribution was ended
in 2022.
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Locked systems: If you want to install ProTgXt on a computer in
a lab or other group environment where the disk storage is
locked down, and where the Administrator is unwilling or
unavailable to install it for you, there are a couple of choices:

(] Install it on a Universal Serial Bus (USB) stick that you
can unplug and carry with you. That way your KTEX
installation is always with you. If you use it on another
computer where the USB device mounts as a different
disk letter; you will need to configure it so that it can
‘see’ where it is in the directory system.

] If you cannot install it at all, because the Windows
Registry is also locked, and the Administrator is unwilling
or unable to install it for you, you may be able to install
it in a virtual container (eg Windows eXPerience (XP) as
a virtual image inside Windows 7). It will be slow, and
it may be missing some facilities like alternate character
sets, but it will execute.

Bear in mind that shared systems in large companies,
universities, and similar organisations do usually prohibit
software being installed by the user (you) because of security
issues over viruses, support, maintenance, and other factors.
If you feel your institution needs a network installation of
XX, ask your Administrator or IT Centre to contact the TgX
Users Group or any local use group (see Appendix 3 starting
on page 297), who may be able to help.

A.6 Configuring TgX search paths

TeX systems run on a huge variety of platforms, and are typically
made up of a very large number of very small files in several
separate ‘trees’ of directories (folders). This allows users to update
parts of the system without having to update all of it, and to
maintain their own tree of preferred files without having to have
administrative rights on the computer.

To make sure TgX finds the right file, it uses a technique
borrowed from the Unix world, based on a simple ‘hash index’
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for each directory tree they need to look in. This is known as
the Is-R database, from the Unix command (1s —-R) which creates
it. The program which does this for TgX is actually called after
this command: mktexlsr, although it may be aliased as texhash or
something else on your system. This is the program referred to
in step 4. on page 77.

However, to know where to make these indexes, and thus
where to search, TgX needs to be told about them. You
don’t normally need to change the configuration, but sometimes
you might want to move directories between disks to free up
space or use faster equipment, which would mean changing the
configuration.

In a standard TgX installation this information is in the main (not
the local) installation directory, in texmf /web2c/texmf .cnf. The
file is similar to a Unix shell script, but the only lines of significance
for the search paths are the following (this is how they appear in
the default Unix installation, omitting the comments):

TEXMFMAIN = /usr/share/texmf

TEXMFLOCAL = /usr/local/share/texmf

HOMETEXMF = SHOME/texmf

TEXMF = {SHOMETEXMF,!!S$TEXMFLOCAL,!!STEXMFMAIN}
SYSTEXMF = STEXMF

VARTEXFONTS = /var/lib/texmf

TEXMFDBS = STEXMF; $SVARTEXFONTS

This defines where the main TgX/METAFONT (texmf) directory is,
where the local one is, and where the user’s personal (home) one
is. It then defines the order in which they are searched, and
makes this the system-wide list. A temporary directory for bitmap
fonts is set up, and added to the list, defining the places in which
texhash or mktexlsr creates its databases.

In some installations, the local directory may be set up in
a slightly different directory to the one given in the example.
Under Microsoft Windows, the names will be full paths such as
C:\Program Files\TeXLive\texmf (for TgX Live) or
C:\Program Files\MikTeX 2.9\tex (for MiKTEX). On an Apple
Mac, it is ~/Library/texmf for each user.
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Finding out where IATgX looks for stuff

There is a program distributed in all I5TEX installations called
kpsewhich, a TeX-specific variant of the standard Unix which (1)
command. If you type the command followed by a filename, it
will tell you whereabouts in your TgX installation it is.

$ kpsewhich article.cls
/usr/share/texmf-texlive/tex/latex/base/article.cls

Better, there is an option to tell you where your main, local, sys-
tem, and personal trees (directories) are installed, and even
where IATEX puts its map files and format files (internal setups),
and where shared BIBTgX files can be stored:

$ kpsewhich -var-value TEXMFMAIN
$ kpsewhich -var-value TEXMFLOCAL
$ kpsewhich -var-value TEXMFSYSVAR
$ kpsewhich -var-value TEXMFHOME

$ kpsewhich -var-value BIBINPUTS

So if you forget where to put something you are installing,
STEXMFHOME is where it should go on a single-user system, and
STEXMFLOCAL on a multi-user system.
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