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1 Introduction

TeX is a powerful, flexible typesetting system used by thousands of people around the world. It is ex-
tremely portable and runs on virtually all operating systems. One unfortunate side effgtofléxi-

bility is that there is no single “right” way to install it. This has resulted in many sites having different
installed arrangements.

The primary purpose of this document is to describe a stang¢®irectory StructureDS): a directory
hierarchy for macros, fonts, and the other implementation-indepengirfilds. As a matter of practi-
cality, this document also suggests ways to incorporate the rest ofh#lds into a single structure. It

has been designed to work on all modern systems. In particular, this Technical Working Group (TWG)
believes it is usable under UniS-DOS WindowsNT, 0S/2 Mac0S, andvMS. We hope that adminis-
trators and developers of both free and commercial implementationgofill adopt this standard.

This document is intended both for thgXTsystem administrator at a site and for people prepari¢ T
distributions—everything from a complete runnable system to a single macro or style file. It may also help
TpX users find their way around systems organized this way. It is not, however, a tutorial: we necessarily
assume knowledge of the many parts of a workigy System. If you are unfamiliar with any of the
programs or file formats we refer to, consult the references in Appéndix D.

1.1 The role of the TDS

The role of theTDSis to stabilize the organization ofX-related software packages that are installed and
in use, possibly on multiple platforms simultaneously.

At first glance, it may seem that the Comprehensig® Archive Network CTAN) archives fulfill (at
least) part of this role, but this is not the case. The roleTAN is to simplify archiving and distribution,
not installation and use.

In fact, the roles of th@DS andCTAN are frequently in conflict, as you will see elsewhere in this doc-
ument. For distribution, many different types of files must be combined into a single unit; for use, it is
traditional to segregate files (even similar files) from a single package into separate, occasionally distant,
directories.

1.2 Conventions
In this document, /” is used to separate filename components; for examjplenf /fonts. This is the
Unix convention but the ideas are in no way Unix-specific.

In this document, “EX” generally means thegX system, includingMETAFONT, DVI drivers, utilities,
etc., not just the gX program itself.

The word “package” in this document has its usual meaning: a set of related files distributed, installed,
and maintained as a unit. Thisnsta BTEX 2. package, which is a style file supplementing a document
class.

We use the following typographic conventions:
literal Literal text such adilename s typeset in typewriter type.

(replaceablé Replaceable text such dpackage, identifying a class of things, is typeset in italics
inside angle brackets.
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2 General

This section describes common properties throughout tiggtree.

2.1 Subdirectory searching

Many TeX installations store large numbers of related files in single directories, for exampfeMdlles
and/or all BEX input files.

This monolithic arrangement hinders maintenance gbédystem: it is difficult to determine what files

are used by what packages, what files need to be updated when a new version is installed, or what files
should be deleted if a package is removed. It is also a source of error if two or more packages happen to
have input files with the same name.

Therefore, th@WG felt each package should be in a separate directory. But we recognized that explicitly
listing all directories to be searched would be unbearable. There are dozens of packages a site may wish
to install. Aside from anything else, listing that many directories would lead to paths many thousands of
characters long, overflowing the available space on some systems.

Also, if all directories are explicitly listed, installing or removing a new package would mean changing

a path as well as installing or removing the actual files. This would be a time-consuming and error-
prone operation, even with implementations that provide some way to specify the directories to search at
runtime. On systems without runtime configuration, it would require recompiling software, an intolerable
burden.

As a result, theTWG concluded that a comprehensiVBS required that implementations ofX must

support some form of implicit subdirectory searching. More precisely, implementations must make it
possible to specify thatgK, METAFONT, and their companion utilities search in both a specified direc-
tory and recursively through all subdirectories of that directory when looking for an input file. (Other
forms of subdirectory searching, for example recursive-to-one-level searches, may also be provided.) We
encourage implementors to provide subdirectory searching (at the option of the installer and user) for all
paths.

The TDS does not specify a syntax for specifying recursive searching, but we encourage implementors to
provide interoperability (see Sectipn B.2).

2.2 Rooting the tree

In this document, we shall designate the robs directory by texmf’ (for “TpX andMETAFONT”). We
recommend using that name where possible, but the actual name of the directory is up to the installer. On
PCnetworks, for example, this could map to a logical drive specification suth.as

Similarly, the location of this directory on the system is site-dependent. It may be at the root of the file
system; on Unix systemgnsr/local/share, /usr/local, /usr/local/1lib, and/opt are common
choices.

The nametexmf was chosen for several reasons: it reflects the fact that the directory contains files
pertaining to an entiregX system (includingETAFONT, META O T, BiBTEX, etc.), not just EX
itself and it is descriptive of a generic installation rather than a particular implementation.

A site may choose to have more than dres hierarchy installed (for example, when installing an up-
grade). This is perfectly legitimate.
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2.3 Local additions

TheTDS cannot specify precisely when a package is or is not a “local addition”. Each site must determine
this according to their own conventions. One site might wish to consider “nonlocal” only those files that
came with the particulargX distribution they installed; another site might consider “local” only those
files that were actually developed at the local site and not distributed elsewhere.

We recognize two common methods for local additions to a distribtdedf tree. Both have their place;
in fact, some sites may employ both simultaneously:

1. Acompletely separate tree which iS@S structure itself; for exampleusr/local/umbtex at the
University of Massachusetts at Boston. This is another example of the multiptef hierarchies
mentioned above.

2. Adirectory namedlocal’ at any appropriate level, for example, in tlflermat), (packagé, and
(supplien directories discussed in the following sections. TimS reserves the directory name
local for this purpose.

We recommend usingiocal for site-adapted configuration files, suchlasiguage .dat for the

Babel package ographics.cfg for the graphics package. Unmodified configuration files from

a package should remain in the package directory. The intent is to separate locally modified or
created files from distribution files, to ease installing new releases.

One common case of local additions is dynamically generated filesPE fgpnts by thelakeTeXPK script
originated by Dvips. A site may store the generated files directly in any of:

their standard location in the maiStree (if it can be made globally writable);

an alternative location in the maibS tree (for example, undefexmf /fonts/tmp);

a second completeDStree (as outlined above);

any other convenient directory (perhaps unt¢kesir, for example/var/spool/fonts).

No one solution will be appropriate for all sites.

2.4 Duplicate filenames

Different files by the same name may exist ifi@S tree. TheTDS leaves unspecified which of two files

by the same name in a search path will be found, so generally the only way to reliably find a given file
is for it to have a uniqgue name. However, thes requires implementations to support the following
exceptions:

e Names of EX input files must be unigue within each given first-level subdirectoryesfnf /tex
andtexmf/tex/generic, but not within all oftexmf/tex; i.e., different EX formats may have
files by the same name. (Section 3.1 discusses this further.)

Therefore, no single format-independent path specification, such as a recursive search beginning at
texmf /tex specifying no other directories, suffices. So an implementation must provide format-
dependent path specifications, for example via wrapper scripts or configuration files.

e Many font files will have the same name (e.gmr10.pk), as discussed in Sectign_3]2.2. An
implementation must therefore distinguish these files by mode and resolution.

All implementations we know of already have these capabilities.
One place where duplicate names are likely to occur is not an exception:
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e Names oMETAFONT input files (as opposed to bitmap fonts) must be unique within aleaff /
fonts. In practice, this is a problem with those variants of Computer Modern which contain slightly
modified files nameg@unct .mf, romanl.mf, and so on. We believe the only feasible solution here
is simply to rename the derivative files to be unique.

3 Top-level directories

The directories under theexmf root identify the major components of g system. A site may omit
any unneeded directories.

Although theTDS by its nature can specify precise locations only for implementation-independent files,
we recognize that installers may well wish to place other files undetif to simplify administration of

the X tree, especially if it is maintained by someone other than the system administrator. Therefore,
additional top-level directories may be present.

The top-level directories specified by thBS are:

tex for TpX files (Sectioq3]1).

fonts for font-related files (Section3.2).

metafont for (non-font)METAFONT files (Sectior313).
metapost for META O T files (Sectiorf314).

bibtex for BiBTEX files (Sectiof315).

doc for user documentation (Sectipni3.6).

source for sources. This includes both traditional program sources (for example, Web2c sources go in
texmf/source/web2c) and ETpX dtx sources (which go imexmf /source/latex).

source is intended for files which are not needed at runtime by gy irogram; it should not

be included in any search path. For examplein.tex does not belong underxnf /source,

even though it is a “source file” in the sense of not being derived from another file, but rather in
texmf/tex/plain/base, as explained in Sectidn B.1.

(implementation for implementations (examplesmtex, web2c), to be used for whatever purpose
deemed suitable by the implementor gXTadministrator. Files that cannot be shared between
implementations, such as pool filesek.pool) and memory dump filesplain.fmt) go here,
in addition to implementation-wide configuration files. See Secfioh B.3 for examples of real
(implementatiohtrees.

(program)  for individual configuration files and program-specific input files fgX¥elated programs
(examples:mft, dvips). In fact, thetex, metafont, metapost, andbibtex directories above
may be seen as instances of this case.
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3.1 Macros

TeX macro files shall be stored in separate directories, segregatgeKifpimat and package name. (We
use ‘format’ in its traditional X sense to mean a usefulldump-able package.)
texmfitex/  (format/ (package/

(format is a format name (exampleglain, amstex, texinfo, latex). By providing a(format
directory, path searching can be limited to only those directories that contain relevant files.

The TDS allows distributions that can be used as either formats or packages (e.g., Texinfo, Eplain)
to be stored at either level, at the option of the format authoggrabiministrator. We recommend

that packages used as formats at a particular site be stored @btimat level: by adjusting the

TeX inputs search path, it will be straightforward to use them as macro packages under another
format, whereas placing them in another tree completely obscures their use as a format.

TheTDSreserves the followindgformat names:

e generic, for input files that are useful across a wide range of formats (examples.. tex,
path.sty). Generally, this means any format that uses the category codes of Blaand
does not rely on any particular format. This is in contrast to those files which are useful only
with Plain BX (which go undertexmf/tex/plain), €.g.,testfont.tex andplain.tex
itself.

e local, for local additions. See Sectign2.3.

Thus, for every format, it is correct to search at least(foemat) directory and then thgeneric
directory (in that order). Other directories may need to be searched as well, depending on the
format. When usingAz(S-TeX, for example, themstex, plain, andgeneric directories should

be searched, becausi,(S-TEX is compatible with Plain.

(package is a X package name (examplesexdraw, babel). The TDS reserves the following
(packagé names:

e Dbase, for the base distribution of each format, including files usethNdYyEX when dumping
format files. For example, in the standaf@igX distribution, theltx files created during the
build process shall be stored in these directory.

e hyphen, for hyphenation patterns, e.gyphen. tex. These are typically used only tbMl-
TEX In most situations, this directory need exist only undergbeeric  format.

e images, for image input files, such as Encapsulated PostScript figures. Although it is some-
what non-intuitive for these to be under a directory namegk", TeX needs to read these files
to glean bounding box or other information. A mechanism for sharing image inputs between
TeX and other typesetting programs (Interleaf, FrameMaker, etc.) is beyond the scope of the
TDS. In most situations, this directory need exist only undergheeric  format.

e local, for local additions and configuration files. See Secfioh 2.3.

e misc, for packages that consist of a single file. An administrator or package maintainer may
nevertheless choose to create directories even for single-file packages at their discretion.

In the case where a format consists of only a single file and has no auxiliary packages, that file can
simply be placed in theformat) directory, instead offormat) /base. For example, Texinfo goes
in texmf/tex/texinfo/texinfo.tex, Nnottexmf/tex/texinfo/base/texinfo.tex.
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3.2 Fonts

Font files shall be stored in separate directories, segregated by file type, font supplier, and typeface name.
PK andGrF files need additional structure, as detailed in the next section.
texmf/fonts/ (type/ (supplien/ (typeface/

(type s the type of font file. Th@DS reserves the followingtype names:

afm, for Adobe font metrics.

gf, for generic font bitmap files.

pk, for packed bitmap files.

source, for font sourcesMETAFONT files, property lists, etc.).
tfm, for TeX font metric files.

typel, for Type 1 fonts (in any format).

v, for virtual fonts.

As usual, any of these directories may be omitted at a site not needing gfeis g particularly
likely candidate for omission).

(supplien is a name identifying font source (examplestobe, ams, public). The TDS reserves the
following (supplien names:

e ams, for the fonts distributed by the American Mathematical Society indhgS-fonts col-
lection.

e local, for local additions. See Sectign2.3.

e public, for freely redistributable fonts where the supplier neither (1) requested their own
directory (as with, e.gams), nor (2) made a great number of fonts (eagiobe). It does not
contain all extant freely distributable fonts, nor are all files therein necessarily strictly public
domain.

e tmp, for dynamically-generated fonts, as is traditional on some systems. It may be omitted on
systems which do not need it (like all other directories inTbs).

(typeface is the name of a typeface family (examplesn, euler, times). The TDS reserves the
following (typefacé names:

e cm (within public), for the 75 fonts defined i€omputers and Typesetting, Volume E
e latex (within public), for those fonts distributed witiIgX in the base distribution.
e local, for local additions. See Sectign.3.

Some concrete examples:
texmf/fonts/tfm/public/cm/cmr10.tfm
texmf/fonts/typel/adobe/utopia/putr.pfa
For complete supplier and typeface name lists, corsSldhames for X fonts(see AppendixD).
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3.2.1 Font bitmaps

Font bitmap files require two characteristics in addition to the above to be uniquely identified: (1) the type
of device (i.e., mode) for which the font was created; (2) the resolution of the bitmap.

Following common practice, theDS segregates fonts with different device types (modes) into separate
directories. Consutiodes .mf (see AppendiXD) for recommended mode names.

Some printers operate at more than one resolution (e.g., at 300 dpi and 600 dpi), but each such resolution
will necessarily have a different mode name. Nothing further is needed, since implicit ipXrey3tem
is the assumption of a single target resolution.

Two naming strategies are commonly used to identify the resolution of bitmap font files. On systems
that allow long filenames (and in the origindETAFONT program itself), the resolution is included in

the filename (e.ggmr10.300pk). On systems which do not support long filenames, fonts are generally
segregated into directories by resolution (edg3i300/cmr10. pk).

Because th@DS cannot require long filenames (see Secfion A.1), we must use the latter scheme for
naming fonts, via two more subdirectory levels unpieandgf:

texmf/fonts/pk/ (mode/ (supplien/ (typeface/dpi (nnn)/

texmf/fonts/gf/ (mode/ (suppliep/ (typefacé/dpi (nnn)/

(modé is a name which identifies the device type (examptes:gsftopk, 1jfour). Usually, this is
the name of th&/ETAFONT mode used to build thex file.

For fonts rendered as bitmaps by a program that does not distinguish between different output
devices, thémode name shall be that of the program (emg:2pk, gsftopk).

dpi(nnn) specifies the resolution of the font (examplégi300, dpi329). ‘dpi ' stands for dots per
inch, i.e., pixels per inch. We recognize that pixels per millimeter is used in many parts of the world,
but dpi is too traditional in thegX world to consider changing now.

The integernnn) is to be calculated usingETAFONT arithmetic and then rounded; i.e., it is the
integerMETAFONT uses in its outpugt filename. We recognize small differences in the resolution
are a common cause of frustration among users, however, and recommend implementors follow the
level ODVI driver standard (see Appendix D) in bitmap font searches by allowing a fuzp @P6
(with a minimum ofl) in the (dpi).
Implementations may provide extensions to the basic naming scheme, such as long filenames and font
library files, provided that the basic scheme is also supported.

3.2.2 Valid font bitmaps

The TWG recognizes that the use of short filenames has many disadvantages. The most vexing is that it
results in the creation of dozens of different files with exactly the same name. At a typicahsit®,. px

will be the filename for Computer Modern Roman 10 pt at 5-10 magnifications for 2—-3 modes. (Sec-
tion 2.4 discusses duplicate filenames in general.)

To minimize this problem, th&DS strongly recommendgX files contain enough information to identify
precisely how they were created: at least the mode, base resolution, and magnification used to create the
font.

This information is easy to supply: a simple addition to the local modes used for building the fonts with
METAFONT will automatically provide the required information. If you have been using a local modes
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file derived from (or that is simplyjiodes.mf (see AppendiXD), the required information is already in
your PX files. If not, a simple addition based on the code foundddes .mf can be made to your local
modes file and thex files rebuilt.

3.3 Non-font METAFONT files

Most METAFONT input files are font programs or parts of font programs and are thus covered by the

previous section. However, a few non-font input files do exist. Such files shall be stored in:
texmf/metafont/ (package/

(package is the name of METAFONT package (for examplafpic).

TheTDSreserves the followingpackage names:

e Dbase, for the standardMETAFONT macro files as described ifhe METAFONTbook such as
plain.mf andexpr.mf.

e local, for local additions. See SectignP.3.
e misc, for METAFONT packages consisting of only a single file (for examplgjes . mf).

34 META O T

META O Tisa picture-drawing language developed by John Hobby, derived from KnET&FONT.
Its primary purpose is to output EncapsulatemsPSCRIPT instead of bitmaps.

META O T input files and the support files ffETA O T-related utilities shall be stored in:
texmf/metapost/ (package/

(package is the name of META O T package. At the present writing none exist, butTheG thought

it wise to leave room for contributed packages that might be written in the future.

TheTDSreserves the followingpackagé names:

e Dbase, for the standartMETA O T macro files, such aslain.mp, mfplain.mp, boxes.mp, and
graph.mp. This includes files used bINIMP when dumping mem files containing preloaded
macro definitions.

e local, for local additions. See Sectign2.3.
e misc,forMETA O T packages consisting of only a single file.

e support, for additional input files required bBMETA O T utility programs, including a font map,
a character adjustment table, and a subdirectory containing low¢&€h O T programs for
rendering some special characters.

3.5 BiBIEX

BisTeX-related files shall be stored in:
texmf/bibtex/bib/ (package/
texmf/bibtex/bst/ (package/

Thebib directory is for BsTeX database (bib) files.
Thebst directory is for BETEX style (. bst) files.

(package is the name of a BTEX package. Th@Ds reserves the followingpackagé names (the same
names are reserved under botlb andbst):
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e base, for the standard BTpX databases and styles, suchzaspl.bib, plain.bst.
e local, for local additions. See SectignP.3.
e misc, for BBTEX packages consisting of only a single file.

3.6 Documentation

Most packages come with some form of documentation: user manuals, example files, programming
guides, etc. In addition, many independent files not part of any macro or other package describe vari-
ous aspects of thegX system.

The TDS specifies that these additional documentation files shall be stored in a structure that parallels to
some extent théonts andtex directories, as follows:
texmf/doc/  (category/...
(category identifies the general topic of documentation that resides below it; for exampi, fat
name {atex), program nametfex, bibtex), or other system componentsp, fonts).

TheTDS reserves the following categories:

e Within each(category tree for a BX format, the directorpase is reserved for base documentation
distributed by the format's maintainers.

e general, for standalone documents not specific to any particular program (for example, Joachim
Schrod’sComponents ofgK).

e help, for meta-information, such &hQ’s, David Jones’ macro index, etc.
e html, for HTML documents.

e info, for processed Texinfo documents. (Info files, like anything else, may also be stored outside
the TDS, at the installer’s option.)

e local, for local additions. See Sectidn?.3.

The doc directory is intended for implementation-independent and operating system-independent docu-
mentation files. Implementation-dependent files shall be stored in their respective directory, as provided
for by the implementation and/oigX administrator (for exampleyMsS help files undertexmf /vms/

help).

The documentation directories may contaiX BourcesDVI files, POSTSCRIPTfiles, text files, example
input files, or whatever form of documentation will best explain the package.

See Sectiof 4.1 for a summary.

10
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4 Summary

A skeleton of arDS texmf directory tree:

bibtex/ BisTEX input files
bib/ BisTEX databases
base/ base distribution (e.gxampl.bib)
misc/ single-file databases
bst/ BisTEX style files
base/ base distribution (e.gplain.bst, acm.bst)
misc/ single-file styles
doc/ see Sectiofi 3.6 and the summary following
fonts/ font-related files
(type/ file type (e.g.pk)
(mode/ type of output device (fopk andgf only)

(supplien/ name of a font supplier (e.goublic)
(typefacé/ name of a typeface (e.g:m)
dpi (nnn)/  font resolution (forpk andgf only)
(implementatiop TeX implementations, by name (e.gmtex)

metafont/ METAFONT (non-font) input files
base/ base distribution (e.gplain.mf)
misc/ single-file packages (e.todes .mf)
(package/ name of a package (e.gfpic)
metapost/ META O T input and support files
base/ base distribution (e.gplain.mp)
misc/ single-file packages
(package/ name of a package
support/ support files foMETA O T-related utilities
mft/ MFT inputs (e.g.plain.mft)
(program/ TeX-related programs, by name (e.@vips)
source/ program source code by name (ewg:b2c, latex)
tex/ TeXinput files
(format)/ name of a format (e.gplain)
base/ base distribution for format (e.gplain. tex)
misc/ single-file packages (e.giebmac . tex)
local/ local additions to or configuration files f¢format)
(package/ name of a package (e.graphics, mfnfss)
generic/ format-independent packages
hyphen/ hyphenation patterns (e.@.yphen. tex)
images/ image input files (e.g., Encapsulated PostScript)
misc/ single-file format-independent packages (eagll.tex).
(packagé/ name of a package (e.@pabel)

11



TDS version 0.104

4.1 Documentation tree summary

A skeleton of arDS directory tree undetexmf /doc:

ams/
amsfonts/
amslatex/
amstex/

bibtex/
base/

fonts/
fontname/
oldgerm/

(format)/
base/
misc/
(package/

general/
errata/
texcomp/

generic/
babel/
german/

help/
ctan/
faqg/

html/

info/

latex/
base/
graphics/

(program/

metafont/

metapost/

tex/

web/

amsfonts.faq, amfndoc
amslatex.faq, amsldoc
amsguide, joyerr
BiBTEX

btxdoc.tex

Filenames for gX fonts

corkpapr

name of a X format (e.g.,generic, latex)

for the base distribution

for contributed single-file package documentation
for package

across programs, generalities

errata, erratal[1-8]

Components ofgX

for non-format-specific gX packages

germdoc

meta-information

info aboutCTAN mirror sites

FAQs of comp. text . tex, etc.

HTML files

GNU Info files, made from Texinfo sources
example of(format)

ltnews*, *guide, etc.

grfguide

TeX-related programs, by name (examples follow)
mfbook.tex, metafont-for-beginners, etc.
mpman, manfig, etc.

texbook.tex, A Gentle Introduction togX, etc.
webman, cwebman

A Unspecified pieces

TheTDS cannot address the following aspects of a functionigg Jystem:

1. The location of executable programs: this is too site-dependent even to recommend a location, let
alone require one. A site may place executables outside dkef tree altogether (e.g/usr/
local/bin), in a platform-dependent directory withirexmf, or elsewhere.

2. Upgrading packages when new releases are made: we could find no way of introducing version
specifiers intotexmf that would do more good than harm, or that would be practical for even a
plurality of installations.

12
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3. The location of implementation-specific files (e.g=XT. fmt files): by their nature, these must be
left to the implementor orgX maintainer. See Sectign B.3.

4. Precisely when a package or file should be considered “local”, and where such local files are in-
stalled. See Sectidn2.3 for more discussion.

A.1 Portable filenames

TheTDScannot require any particular restriction on filenames in the tree, since the names of many existing
TpeX files conform to no particular scheme. For the benefit of people who wish to make a pogtxble T
distribution or installation, however, we outline here the necessary restrictions.

It turns out thatSO-9660 meets the stringent limitations of all operating systems in use today. It is the
only universally acceptable file system format &-ROMs. It specifies the following:

e File and directory names, not including any directory path or extension part, may not exceed eight
characters.
e Filenames may have a single extension. Extensions may not exceed three characters. Directory
names may not have an extension.
e Names and extensions may consisbafy the characteré—2Z, 0—9, and underscore. Lowercase
letters are excluded. (The only common place where mixed-case hames occur @X thgsfem
is in IKTEX font descriptor files, and’IpX does not rely on case alone to distinguish among these
files.)
e A period separates the filename from the extension and is always present, even if the name or
extension is missing (e.gfILENAME. or .EXT).
e A version number, ranging from 1-32767, is appended to the file extension, separated by a semi-
colon (e.g.FILENAME.EXT; 1).
e Only eight directory levels are allowed, including the top-level (mounted) directory (see Sec-
tion [222). Thus, the deepest val®io-9660 path is:
texmf/L2/L3/L4/L5/L6/L7/L8/FOO.BAR;1
1 2 3 45 6 7 8
The deepesIDS path needs only seven levels:
texmf/fonts/pk/cx/public/cm/dpi300/cmr10.pk
1 2 3 4 5 6 7

Some systems display a modified format®®-9660 names, mapping alphabetic characters to lowercase,
removing version numbers and trailing periods, etc.

B Implementation issues
We believe that th&DS can bring a great deal of order to the current anarchic state of n@tin$tal-
lations. In addition, by providing a common frame of reference, it will ease the burden of documenting

administrative tasks. Finally, it is a necessary part of any reasonable system of true “drop-in” distribution
packages forgX.
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B.1 Adoption of the TDS

We recognize that adoption @DS will not be immediate or universal. MosgX administrators will not
be inclined to make the switch until:

e Clear and demonstrable benefits can be shown fors:

e TDS-compliant versions of all key programs are available in ported, well-tested forms.

e A “settling” period has taken place, to flush out problems. The public release of this document is
the first step in this process.

Consequently, most of the first trials of tm®S will be made by members of thHeEDS committee and/or
developers of gX-related software. Indeed, some of this has taken place during the course of our de-
liberations (see Appendix] D for a sample tree available electronically). They will certainly result in the
production of a substantial numberTibS-compliant packages.

Once installable forms of keyDS-compliant packages are more widespread, sop¥eaiministrators

will set up TDS-compliant trees, possibly in parallel to existing production directories. This testing will
likely flush out problems that were not obvious in the confined settings of the developers’ sites; for exam-
ple, it should help to resolve OS and package dependencies, package interdependencies, and other details
not addressed by thigRDS version.

After most of the dust has settled, hopefully even conservati¥eaministrators will begin to adopt
the TDS. Eventually, most gX sites will have adopted the common structure, and most packages will be
readily available inTDS-compliant form.

We believe that this process will occur relatively quickly. TheS committee spans a wide range of
interests in the @X community. Consequently, we believe that most of the key issues involved in defining
a workableTDS definition have been covered, often in detail. MgsK Hevelopers have been consulted
about implementation issues, and have been trying out suggeBtefbrmats. Thus, we hope for few
surprises as implementations mature.

Finally, there are several (current or prospective) publishergXftBsedCD-ROMs. These publishers are
highly motivated to work out details afDS implementation, and their products will provide inexpensive
and convenient ways for experimentally-mindgKBdministrators to experiment with tH®s.

Efforts are under way to set up @abs Registry” that will coordinate assignmenttibS-compliant direc-
tory names and provide a definitive databasgm$-compliant software distributions. (Perhaps this could
also serve many sites as the definition of when a package is local.) For now, distribution tBaNh
serves as an imprecise registry.

B.2 More on subdirectory searching

Recursive subdirectory searching is the ability to specify a search not only of a specified difd¢tory
but recursively of all directories beloyd).

Since theTDS specifies precise locations for most files, with no extra levels of subdirectories allowed,
true recursive searching is not actually required fames-compliant implementation. We do, however,
strongly recommend recursive searching as the most user-friendly and natural approach to the problem,
rather than convoluted methods to specify paths without recursion.

This feature is already supported by many implementationg¢fahd companion utilities, for example
DECUSTEX for VMS, Dvips(k), emEX (and its drivers), PubliCgX, Web2c, Xdvi(k), and Y&YEX.
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Even if your BX implementation does not directly support subdirectory searching, you may find it useful
to adopt the structure if you do not use many fonts or packages. For instance, if you only use Computer
Modern andAMS fonts, it would be feasible to store them in tMBS layout and list the directories
individually in configuration files or environment variables.

The TWG recognizes that subdirectory searching places an extra burden on the system and may be the
source of performance bottlenecks, particularly on slower machines. Nevertheless, we feel that subdirec-
tory searching is imperative to a well-organiZeDlS, for the reasons stated in Sectjon 2.1. Implementors

are encouraged to provide enhancements to the basic principle of subdirectory searching to avoid perfor-
mance problems, e.g., the use of a filename cache (this can be as simple as a recursive directory listing)
that is consulted before disk searching begins. If a match is found in the database, subdirectory search-
ing is not required, and performance is thus independent of the number of subdirectories present on the
system.

Differentimplementations specify subdirectory searching differently. In the interest of typographic clarity,
the examples here do not use theplaceablé font.

Dvips: via a separatEEXFONTS_SUBDIRNvironment variable.

empX: t: subdir!!;t: subdir! for a single level of searching.

Kpathsea: texmf/subdir//

VMS: texmf: [subdir...]

Xdvi (patchlevel 20): texmf/subdir/**; texmf/subdir/* for a single level of searching.
Y&Y TeX: t:/subdir//ort: subdir

B.3 Example implementation-specific trees

TheTDS cannot specify a precise location for implementation-specific files, but for informative purposes,
we provide here the default locations for some implementations. Please contact us with additions or
corrections. These paths are not definitive, may not match anything at your site, and may change without
warning.

We recommend all implementations have default search paths that start with the current directory (e.g.,
“."). Allowing users to include the parent directory (e.g.,”) is also helpful.

B.3.1 Public DECUS TgX

If anothervMS implementation besides PubiXECUSTEX appears, the top level implementation direc-
tory name will be modified to something more specific (erggs decus).

texmf/
vms/ VMS implementation specific files

exe/ end-user commands
common/ command procedures, command definition files, etc.
axp/ binary executables for AlphaxpP
vax/ binary executables foraAx

formats/ pool files, formats, bases

help/ VMS help library, and miscellaneous help sources

mgr/ command procedures, programs, docs, etc., for system management
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B.3.2 Web2c 7.0

(Email tex-k@cs . umb . edu to contact the maintainer of this implementation.)

Allimplementation-dependengX system files (pool, . fmt, .base, .mem) are stored by default directly
in texmf /web2c. The configuration fileexmf . cnf and various subsidianjakeTeX. . . scripts used as
subroutines are also stored there.

Non-TeX specific files are stored following standastliU practice. Given a root directoryprefiX (/usr/
local by default), we have default locations as follows:

(prefixy/ installation root {usr/local by default)
bin/ executables
man/ man pages
info/ info files
lib/ libraries Libkpathsea. *)
share/
texmf/ TDSroot

web2c/  implementation-dependent filespool, . fmt, texmf . cnf, etc.)

Seeprep.ai.mit.edu:/pub/gnu/standards.* for the rationale behind and descriptions of this ar-
rangement. A site may of course override these defaults; for example, to put everything under a single
directory such agusr/local/texmf.

C Isthere a better way?

Defining theTDS required many compromises. Both the overall structure and the details of the individ-
ual directories were arrived at by finding common ground among many opinions. The driving forces
were feasibility (in terms of what could technically be done and what could reasonably be expected from
developers) and regularity (files grouped together in an arrangement that “made sense”).

Some interesting ideas could not be applied due to some or all current implementations lacking the nec-
essary support:

e Path searching control at thgX level. If documents could restrict subdirectory searching to a
subdirectory via some portable syntax in file names, restrictions on uniqueness of filenames could
be relaxed considerably (with the cooperation of the formats), andgkedarch path would not
need to depend on the format.

e Multiple logical texmf trees. For example, a site might have one (read-only) location for stable
files, and a different (writable) location for dynamically-created fonts or other files. It would be
reasonable for two such trees to be logically merged when searching, etc.

C.1 Macro structure

TheTWG settled on theéformat) / (packagé arrangement after long discussion about how best to arrange
the files.

The primary alternative to this arrangement was a scheme which reversed the order of these directories:
(package/(format. This reversed arrangement has a strong appeal: it keeps all of the files related to a
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particular package in a single place. The arrangement actually adopted tends to spread files out into two
or three places (macros, documentation, and fonts, for example, are spread into different sections of the
tree right at the top level).

Nevertheless, thdormat) / (package structure won for a couple of reasons:

e |tis closer to current practice; in fact, several members offtN& have already implemented the
TDS hierarchy. The alternative is not in use at any known site, an@iwi@felt it wrong to mandate
something with which there is no practical experience.

e The alternative arrangement increases the number of top-level directories, so the files that must
be found using subdirectory searching are spread out in a wide, shallow tree. This could have a
profound impact on the efficiency of subdirectory searching.

C.2 Font structure

The TWG struggled more with the font directory structure than anything else. This is not surprising; the
proliferation of PostScript fonts being used withXTis what made the standard single-directory arrange-
ments untenable, and therefore what initiatedThe effort.

C.2.1 Fontfile type location

We considered the supplier-first arrangement currently in use at many sites:

texmf/fonts/ (supplien/ (typeface/ (type/
This improves the maintainability of the font tree, since all files comprising a given typeface are in one
place, but unless all the programs that search this tree employ some form of caching, there are serious
performance concerns. For example, in order to filiehgfile, the simplest implementation would require
TeX to search through all the directories that contifiles in all modes and at all resolutions.

In the end, a poll of developers revealed considerable resistance to implementing sufficient caching mech-
anisms, so this arrangement was abandoned TDisaarrangement allows the search tree to be restricted

to the correct type of file, at least. Concerns about efficiency remain, but there seems to be no more we
can do without abandoning subdirectory searching entirely.

We also considered segregating all font-related files strictly by file type, ssMBaRFONT sources

would be in a directorytexmf /fonts/mf, property list files intexmf /fonts/pl, the various forms of

Type 1 fonts separated, and so on. Although more blindly consistent, we felt that the drawback of more
complicated path constructions outweighed the benefits. TOi8emerges file typesmf andpl under
source, pfa andpfb andgsf undertypel) when a benefit could be found.

C.2.2 Mode and resolution location

We considered having therde at the bottom of the font tree:

texmf/fonts/pk/ (supplien/ (typeface/ (mode/ (dpi)/
In this case, however, it is difficult to limit subdirectory searching to the mode required for a particular
device.
We then considered moving tldgi(nnn) up to below the mode, as seemed natural:

texmf/fonts/pk/ (mode/ (dpi)/ (supplien/ (typeface/
But then it is not feasible to omit th&pi(nnn) level altogether on systems which can and do choose to
use long filenames.
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C.2.3 Modeless bitmaps

The TDS specifies using utility names as mode names for those utilities which generate bitmaps, e.g.,
texmf/fonts/pk/gsftopk/. An alternative was to introduce a single directarydeless/ below

which all such directories could be gathered. This has the considerable advantage of not requiring each
such directory name to be listed in a search path.

But it has disadvantages, too: it would use the last available directory level, preventing any future expan-
sions; and it would pugK files at different depths in the tree, possibly hindering existing search strategies
and certainly a likely source of confusion. We decided to stay with existing practice and keep the utility
name at the same level as the mode names.

We are making an implicit assumption thaETAFONT is the only program producing mode-dependent
bitmaps. If this becomes false we could add an abbreviation for the program to mode names,cas in
vs.xyzcx for a hypothetical program Xyz, or we could at that time add an additional program name level
uniformly to the tree. For our present purposes, it seems more important to concisely represent the current
situation than to take account of hypothetical possibilities that may never be realized.

C.3 Documentation structure

Additional documentation files have always been problematic and often ignored or placed in obscure
places.

We considered placing them in the same directory as the source files for the packages, but we felt it was
important that users be able to find documentation separately from sources, since most users have no
interest in sources.

We hope that a separate, but parallel, structure for documentation would (1) keep the documentation
together and (2) make it as straightforward as possible for users to find the particular documentation they
were after.

D Related references

This appendix gives pointers to related files and other documents.

In this document{CTAN) means the root of an anonymous &pAN tree. This is both a host name and
a directory name. For example:

ftp.dante.de:/tex-archive

ftp.shsu.edu:/tex-archive

ftp.tex.ac.uk:/tex-archive
Fingerctan@ftp.shsu.edu for a complete list of£TAN sites; there are mirrors worldwide.

Here are the references:

e The TDS mailing list archives can be retrieved via ftp froghsu.edu: [twg-tds] and vms.
rhbnc.ac.uk:/archives/twg.tds.*.

A sampleTDS tree: (CTAN )tds.

A collection of BETEX databases and styleStp.math.utah.edu: /pub/tex/bib.
Components ofgK by Joachim SchrodCTAN )documentation/components-of-TeX.

The level ODVI driver standard{CTAN )dviware/driv-standard/level-0.
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e Filenames for @X fonts (CTAN)documentation/fontname. This distribution includes recom-

mended supplier and typeface names.

ISO-9660CD-ROM file system standardittp://www.iso.ch/cate/cat.html.
A complete set oOMETAFONT modes:(CTAN )fonts/modes/modes.mf. This file includes rec-
ommended mode names.
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