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Production Notes

The TEX source code for most articles in this issue
of TUGboat were transmitted via network or floppy
diskette to the editors, who then generated dvi files
with TEX 3.0 on their IBM 3090 for printing on
an IBM 3827 or an HP LaserJet. These edited
articles were subsequently transmitted to the TUG
office via tape and run on an IBM PC-compatible
386 with PCTEX and uTEX. The resulting dvi
files were shipped to the American Mathematical
Society via modem, and camera copy was produced
on the Society’s APS pu-5.

A few items and articles were produced locally
by authors and then mailed to the editors for
incorporation in these Proceedings. Camera-ready
copy for the entire articles was supplied by Les Carr,
Olivier Nicole, and Friedhelm Sowa.

Several articles required special fonts from
METARFONT. Fonts for the articles by Alan Hoenig,
Yannis Haralambous, and Dean Guenther and
Janene Winter were generated using pcMF ex-
cept for Haralambous’ initials. These were cre-
ated using MacMETAFONT on a Macintosh at the
American Mathematical Society. Special fonts for
Adrian Clark’s and Michedl O Searcéid’s articles
were produced locally and these authors supplied
camera-ready copy which was cut in.

Roughly one-third of the articles were written
using IATEX macros; the remainder used the plain-
based tugproc.sty.
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Hewlett-Packard, Inc.

METAFONT is a trademark of Addison-Wesley Inc.

PCTEX is a registered trademark of Personal TEX,
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Introduction

Barbara Beeton

TEX90, meeting in Cork from September 10-13, 1990, was the fifth EuroTEX con-
ference, and the first with which the TEX Users Group was associated as a sponsor.
As were the previous meetings in Europe, TEX90 can be counted a success in both
the diversity and quality of the papers presented.

The conference facilities were located at University College, Cork (Coldiste na
hOllscoile, Corcaigh, to the locals). Opened in 1849 as the “Queen’s University”,
UCC was incorporated as a constituent college of the National University of Ireland
in 1908. Long before that, however, Cork was known as a center of learning, and
monks gathered there from the 12%% century onward (and from Europe and the
New World, as a rather confused tour guide informed us). Today, UCC has over
6,500 full-time students and more than 1,000 staff. Among the more famous faculty
members was George Boole, without whom the craft of computing would probably
be quite different.

A current UCC staff member of some renown in the TEX community is Peter
Flynn, the local member of the TEX90 Program Committee; to him we owe ap-
preciation for the very fine local arrangements. Our praise for putting together an
excellent program go to him and to the other committee members — Dean Guen-
ther (co-coordinator with Peter Flynn), Peter Abbott, Johannes Braams, Malcolm
Clark, Bernard Gaulle, Roswitha Graham, and Joachim Lammarsch. And for ad-
ditional organizational efforts, we thank Kees van der Laan and Ray Goucher.

The official program opened Monday morning with a lively introduction by
Michael Smith, Ireland’s Minister for Science & Technology. Not only had he
traveled quite a distance to give this talk, but he had also done his homework,
and was able to describe how TEX fits in well with the nation’s plans for building a
strong technological base to attract international commerce. The President of UCC
followed with some remarks, including an appreciation for a recent budget increase
and other support from the Ministry, and a short history of UCC and George Boole.

After introductions of the attending officers of TUG and the European TEX
user associations, the technical program began with a session on databases and
hypertext. This appears to be a very fruitful area for research, and one with great
promise for TEX applications in specific areas. (Every time I see a demonstration
of a multidocument system with hypertext links between them, I want one for
organizing myself.) The first afternoon was filled out with presentations on efforts
in the Netherlands and the U.K. to build facilities adapted to their local needs.
Working Group 13 of NTG (the Nederlandstalige TEX Gebruikersgroep) has been
working on building IATEX styles that are more acceptable than the originals are
in Europe. Adrian Clark described a prototype system for documenting the Aston
archive’s holdings for users. These needs may be local, but the results will be much
more widely useful.

On Tuesday, the first topic addressed was the ssthetics and practicalities of
typographics. This included a discussion by Victor Eijkhout of why a document
style designer should not work directly in (I#)TEX, but should be provided with
separate tools that express the variables of formatting in a more natural way. The
next session presented suggestions for including graphics in TEX, or, in the case of
Tim Murphy, turning the process inside out and including TEX in graphics. Just
before lunch, we were treated to the next installment of the ongoing saga “Towards
IATEX 3.07, by Rainer Schopf. The last presentation of the day introduced an
integrated, documented, public domain TgX system for VAX/VMS. The attendees
then proceeded to coaches waiting to take them for a trip to Blarney Castle, dinner,
and entertainment by a group of Irish balladeers and a troupe of young folk dancers.
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(As an erstwhile folk dancer, I can vouch for their talent and skill, and appreciated
that they seemed to be enjoying themselves rather than regarding their performance
as just a job to be done.)

Wednesday began with Malcolm Clark recounting all the things that can go
wrong with editing and publishing the Proceedings of a TEX conference; how fa-
miliar! A short introduction to SGML (the Standard Generalized Markup Lan-
guage) was followed by birds-of-a-feather sessions, and then by two presentations
on graphics and TEX. Alan Hoenig built line drawings in METAFONT and devised
a technique for passing back to TEX the information needed to apply labels in the
proper locations using the regular fonts; this is a good example of one more use
that I suspect Don Knuth never envisioned. After lunch, some more traditional, in
fact, very traditional uses of METAFONT were described, with Yannis Haralambous
presenting old German typefaces (and being acclaimed as the presenter of the best
paper at the conference), and Michedl O Searcsid telling the history of the written
Irish language and showing his work with the traditional Irish alphabet. The font
session was rounded out by Dean Guenther’s paper on the International Phonetic
Alphabet. After tea and a “guru session”, Adrian Clark ended the day speaking
on halftone output from TEX.

Thursday began with a description by Nico Poppelier of how SGML and TgX
(and several other composition systems) coexist symbiotically in the production
system of a commercial publisher; this, I think, is an eminently sensible arrange-
ment, and one that makes the best of the strengths of each approach. The next two
papers were more technical, with Amy Hendricksen delving into the nitty-gritty of
macro techniques, and Frank Mittelbach offering a shopping list of proposals for
extending BIBTEX. Two papers directed toward capturing and training new users
gave us food for thought. How not to write a manual was the topic of Angela
Barden’s paper, and Konrad Neuwirth, himself a secondary school student (albeit
an atypical one), proposed that although TEX is a useful tool, it doesn’t teach
principles that are appropriate for secondary school students. The final session,
after lunch, concentrated on the aesthetics of documents, with one paper a prac-
tical course in how to produce a book with fonts other than Computer Modern,
the second a more theoretical review of possible page shapes, and the third giving
another approach to integrating graphics with TEX.

The technical program was complemented by various social events, support
for which was provided by a wide variety of sponsors: Aer Lingus, Apple Com-
puter Sales (Cork), ArborText, Blue Sky Research, Cepadues, the Cork Exam-
iner, Cork-Kerry Tourism, the Cork Taxi Co-op, Guy & Co., Horizon Applecen-
tre, MID/ILG Heidelberg, Northlake Software, Personal TEX, Ronnie Moore Ltd.,
TEXcel, TEXworks, and UniTEX (Sheflield). Thanks to all of them.

I thoroughly enjoyed my stay in Cork, and found it a most worthwhile adven-
ture. Those of us from the U.S., where TEX began, have both a good example,
and a tough act to follow, from this most active European TEX community. TEX
is alive and flourishing in this environment, and I look forward to my next visit to
a EuroTEX conference.

As a sponsor, TUG has the honor of publishing the Proceedings of the TEX90
conference. We hope you agree that this is a worthy volume, deserving of your
attention and interest.

Finally, I wish to thank Mary Guenther, the Proceedings editor, who has made
it possible for me to sit back and simply enjoy this issue.

¢ Barbara Beeton
American Mathematical Society
P.O. Box 6248
Providence, RI 02940
Internet: BNB@Math.AMS.com



Quick and Dirty Databases with Nice Output:

AWK and TEX
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Abstract

This paper will describe an easy-to-use set of tools which enables
moderately to well experienced TEX-users to produce formatted
output from flat data files. Usually all you need is AWK, TEX,

and a sort program.

A First Example

Let us assume we have a text file containing
addresses in more or less random order. Let us
further assume that the main purpose of the file is to
produce a printed address list and directory, possible
in different versions sorted according to different
criteria. Let us further assume that the data file
has a very simple structure, namely a number of
lines for each address and different addresses being
separated by blank lines. Additionally, we assume
that the items to be used in sorting occur on the
same line in every address block, e.g. the surname
is always on the first line, the city on the third line,
and so omn.

Now we would like to format this material into
a two-column format for an address book to be
typeset by IATEX. For the first step, let us assume
that the data already are sorted in the sequence we
need for the printed version. Then the following
little AWK program does the trick:

BEGIN {
RS=""
FS="\n"
printf "\\documentstyle[twocolumn]"
printf "{article}\n"
printf "\\begin{document}\n\n"

}

{

for(i=1;i<=NF-1;i++)
printf "%s \\\\ \n", $i

printf "%s \n\n", $NF

}

END {

print nmn

printf "\’ Yd records transferred \n\n"
,NR

print "\\end{document}"

¥
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If you keep the program in a file address.awk
and execute the following command,
awk -f address.awk address.dat>address.tex

then the file address.tex will contain a IATEX file
which prints the address book.

The command line will work with a UNIX or
an MS-DOS system, if you have AWK. We will talk
about the availability of AWK later.

Let us look at this program. It consists of three
parts.

The first part, starting with BEGIN, is executed
before any data is read from the input file. So,
this is the place to put the IATEX preamble and
any definitions you need for page layouts, (like page
sizes, \parskip, etc.). '

The middle part of our program, the one with
the for loop, is executed for each record read in
from the data file. This is where we can reformat
the unformatted records from our primary data file.

The third part of the program, beginning with
END, is executed after all input data was read, so
this is the place for any final housekeeping activities
and for \end{document}.

Here we are using the fact that AWK has an
implicit loop running through all records in the data
file. It also has easy-to-use tools for structuring the
records into fields. “$i” in our program refers to
the it? field of each record, so AWK by itself breaks
the records into fields which are exactly the units
we want to deal with for the TEX output.

In this program we use print and printf the
same way it is used in C; the print command uses
default printing formats; printf explicitly needs a
formatting string.

The program by itself should be understandable
to anybody with a little knowledge of C. The only
additional knowledge is about the implicit loop over
records.
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If we want to inhibit page or column breaks
for each entry in our address book, we simply add
the AWK commands to make a “minipage” for each
entry, so the middle part should look like this:

{

print "\\begin{minipage}{\\textwidth}"

for(i=1;i<=NF-1;i++)

printf "%s \\\\ \n", $i

printf "%s \n", $NF

print "\\end{minipagel}"

printf "\n"

}
The double backslashes are needed because in AWK,
like in many C-like languages, the backslash is the
escape character, so a double backslash is needed to
produce a single backslash in the output file. If we
want the first entry to be printed in boldface, only
a slight change in our program is needed:

{

print "\\begin{minipage}{\\textwidth}"

printf "{\\bf %s }", $1

for(i=2;i<=NF-1;i++)

printf "%s \\\\ \n", $i

printf "%s \n", $NF

print "\\end{minipage}"

printf "\n"

}
Of course this model can be generalized; we can
extract any field from the record and add special
formatting commands to the field. Using this little
program as a skeleton, we already are able to
reformat a simple text file with addresses to get a
booklet with typeset quality.

Extending the Example

Besides the implicit loop, AWK has a strong pattern
matcher directly built into the language. It uses
the regular expression syntax of UNIX (like grep
and other text-oriented tools in UNIX) and allows
selection of records according to certain patterns.
If, in our example, we wanted to print the address
book for the inhabitants of Cork only, we would
only have to change the middle part of the program
very slightly:
/Cork/ <
for(i=1;i<=NF-1;i++)
printf "%s \\\\ \n", $i

printf "%s \n\n", $NF

}
So we only added the /Cork/ expression which tells
AWK to perform the printing actions only to records
containing the string Cork.

In this case, the command printing the number

of records into the TEX file would print the number
of records in the input file and not the number of

addresses formatted. To correct this we have to
modify our program again; we simply add a variable
which counts the number or records transferred to
the output file,
/Cork/ A
nofout++
for(i=1;i<=NF-1;i++)
printf "%s A\\\\ \n", $i

printf "%s \n\n", $NF

}
and we change the print command for NR in the end
part of our program to:

printf "\ %d records transferred \n\n"

,nofout
AWK initializes variables with zero, so the counting
works correctly. We will not explain the pattern-
matching mechanism of AWK in this paper, that
would go beyond both the scope and the space
limits of the paper. We only wanted to demonstrate
that selection of records is already built into AWK,
so we do not need a special tool for that.

Sorting the Data

AWK by itself does not offer built-in capabilities
for sorting data. It would be possible to write a
sorting program in AWK, but since AWK is interpreted,
performance would be low. It also would be a waste
of energy for the programmer, since any reasonable
operating system has a sort utility. —The only
task we have to perform is to write a small AWK
program which reformats the input file in such a
way that the sort program can sort it according
to our criteria. We might have to write another
small program which transforms the sorted data
back into the original form. We need a little bit of
additional information. In the example program in
the beginning, we had the following code:
RS=""
FS="\n"

The variable RS defines the record separator; the
variable FS defines the field separator. These two
separators refer to the input file. The corresponding
two variables, ORS and OFS, refer to the output file.
Using these variables, we can transform multiline
records into oneline records which can be better
dealt with by sort programs. Consider the following

programi:
BEGIN {
Rg=""
FS=" \nn
ORS="\n"
OFS="\t"
}

Proceedings of TEX90



{

printf "}10s ", $3

print $1,$2,$3,%4,%5

}
The BEGIN part defines the record and field sep-
arators, the main loop writes the third variable
to a fixed length field at the beginning of each
output record and then writes all variables with
the new output separator (a tab character) into the
output file. So the output file contains one line
per record. Now we simply use a sort program to
sort the intermediate file into the order we need.
Then we have to write a similar small AWK program
which cuts off the first fleld of our new records
and copies the remaining fields restoring the old
multiline structure by using,

ORS="\n\n"

OFS="\n"
(ORS="" does not work). We now have the sorted
data in the original format and can print the address
book in the order we need.

General Considerations

The examples in the previous sections show that
it is very easy to use AWK as a front end between
data files and TEX. It is very easy to write short
AWK programs which perform the simple formatting
tasks needed for preparing data for TEX output.
We even might state that we have a tool modeled
after WEAVE, which is used in preparing TEX itself
and which transforms “raw” input in the form of

Proceedings of TEX90
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program parts and comments into a format which
allows TEX to typeset itself and other programs
with TEX typographical standard. In our case, we
use AWK to transform “raw” data into TEX input.
We do not have the full power of database
management systems, but if the data file only
functions as a central repository of the data and
the main final output is printed material, it is
worthwhile to consider AWK as a solution.

Availability of Awk

AWK is part of UNIX in all its varieties, so it is
widely available already.

The Free Software Foundation and its GNU
project have produced a version called GAWK which
is completely free and available on many file repos-
itories on electronic networks. It also has been
ported to many different operating systems, and it
is available for MS-DOS.

The literature needed to handle projects like
the ones described is: TEX related books, which the
author is not going to cite just to be different from
almost any other paper in these proceedings, and
The AWK Programming Language.

Bibliography
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Abstract

The usage of computers allows writing and publishing documents
electronically. This article is oriented towards the support of
authors.

Hypertext is a popular method of electronic document
manipulation. It supports authoring by representing a document
as a net of linked text fragments in which the structure can be
visualized and manipulated. Publishing a hypertext means no
longer printing. Instead, the document remains in the computer
and is read electronically.

Can hypertext concepts be used for traditional electronic
publishing, i.e., for the production of printed documents? And
is it possible to integrate them in an environment that uses
typesetting systems like TEX for the electronic authoring and for

the printing? These questions are discussed.

Introduction

Talking about the role of TEX in the process of
electronic publishing should reflect that TEX is only
a tool for solving part of the problems that arise.
We should not enlarge it to handle everything,
but instead, integrate it in a set of adequate
tools.
TEX in such a publication environment and under
what circumstances it can be used. It shall be a
contribution to the development of TEX towards its
real power. Otherwise, TEX will be buried under all
the other “easy-to-use” text processors.

Electronic publishing, the interwoven process
of editing, viewing and revising that results in a
printed version of the document, can be separated
into electronic authoring and electronic printing.
The preparation of a certain group of documents
demands more from both parts than an editor and
a formatting system. These documents can be
classified as being large, long-living and determined
to be under regular revision. They may exist
in different versions and in several variations. It
may also be that several authors work on them.
Examples are manuals, lexica, tutorials, etc. They
are best handled with a special authoring system
that supports long-time management and flexible
manipulation.

There exists a technique of document prepa-
ration, hypertert, that offers support for the in-
teractive authoring of structured documents. In
the following, a short overview about hypertext

This article will reflect on the usability of

and some typical applications will be given. For
more details, see Conklin [1987] or Meyrowitz et
al. [1985]. Following the overview, the usability of
the hypertext technique in an authoring environ-
ment for printed documents in connection with TEX
shall be discussed.

What is Hypertext?

In addition to the “classic” electronic typesetting
methods, there are other ways to use a computer
for electronic document preparation. One of them,
quite popular now, is hypertext. Hypertext is
a technique that supports electronic authoring by
offering an interactive environment that allows one
to visualize and manipulate the structure of a
document, which is built up from text fragments
that are connected by links. Publishing a hypertext
means no longer using printed paper, but only
providing on-line access: The document remains
in the computer and is read electronically, usually
via a network. For visualization, the fragments
are formatted, usually by formatters with graphics
support.

Hypertext systems. The first concepts for hy-
pertext were developed by V. Bush in 1945 who
designed a machine that should manage docu-
ments like text, pictures or notes. It allowed the
construction of paths between related information
which could be used for browsing. This should
allow working with stored information analogous to
human thinking.

Proceedings of TEX90
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“The human mind {...] operates by associa-
tion. Man cannot hope fully to duplicate this
mental process artificially, but he certainly
ought to be able to learn from it. One cannot
hope to equal the speed and flexibility with
which the mind follows an associative trail,
but it should be possible to beat the mind
decisively in regard to the permanence and
clarity of the items resurrected from storage.”
(Bush [1945])

Hypertext systems may be classified by their
intended usage. To give an overview about existing
hypertext systems, I will give a short description
of four categories of hypertext applications: biblio-
graphic, idea, information and notecard systems.

Bibliographic systems. Bibliographic sys-
tems are used to maintain on-line libraries with
various documents. They offer a simple and com-
fortable interface, not only for reading the doc-
uments, but also for working with them. This
includes the creation and critical review of texts so
that an original version and the reader’s modifica-
tions may both exist in the system. Finally, this
leads to the vanishing of the distinction between
reader and writer.

Quite often, the propagators of these systems
plead for the infinite computerization of the world
and for the abolishing of printing. They do
forget the problem of access, which may be easily
monopolized and controlled. Financial resources,
modern equipment and technical skills would be
necessary requirements for taking part in academic
(and social) life, resources that are available for
only minority of mankind. I do not believe that
the social circumstances of new technical systems
automatically become democratic and fair (or, at
least, free of charge), and any propagation of a single
technique as a universal solution lacks realism.

Idea systems. A second group of hypertext
systems is designed for the interactive work of one
person or several people on a problem. They help
collect ideas and organize them so that nothing
gets lost and different views on a problem are
possible. They may be compared with the notebook
of an author or developer that offers possibilities for
retrieving and grouping. (Of course, you need your
computer next to you all the time in case you get
ideas at unusual places.)

Information systems. Information or brows-
ing systems are small bibliographic systems, used
for special purposes such as demonstrations, pro-
viding for courseware or a collection of information
about a special item (e.g., all information about a
certain bomb or the time table of a railway station).
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Usually, they are made for reading only, so that
after an initial phase of authoring the content is
static. Quite often, they provide only a limited
overview about the structure of the document, and
you can only follow the keywords for more infor-
mation. Disorientation is a frequent consequence of
this system.

Notecard systems. These systems are not
designed for special purposes, but can be used for
various applications for which they provide reading,
writing, maintaining, and browsing facilities. Sys-
tems that are currently popular are NoteCards by
Xerox and HyperCard by Apple which are designed
as electronic card-index boxes which allow several
sorting criteria of the same data.

Concepts of hypertext systems. All hypertext
systems have some basic concepts in common.
Hypertext documents are non-linear. They offer
information that can be dynamically arranged by
a desired criteria. They allow the incorporation
of ideas in a document and to connect them later
in another step so that the author can add and
rearrange components freely.

The fragments are the nodes of the graph
structure that constitutes the document. They
represent a single idea, a specific item. As they
are meant to be arranged in various sequences,
they should be independent from others, except
by connections that can be represented by links.
They may be named, can have attributes, or be of
different types.

The system supports the management of the
fragments and linking them together. Fragments
can be viewed or manipulated (i.e., edited), and the
structure is represented and can be browsed. When
viewing a fragment, the reader can follow or ignore
links to other fragments that are related, or entirely
different paths may be selected in the document
representation.  Links may lead to texts that
belong to a keyword, annotations, supplementary
information, or successor fragments. They may be
named and can have attributes, too.

Oune can use references that are non-hierarchical
(e.g., cross references), but they may as well be
hierarchical so that a substructure of related infor-
mation is built. While the first ones are usually
represented by (graphical) markup in the text, the
latter ones exist on the management level and are
represented in the doccument browser.

Using a hypertext system. Basic hypertext fea-
tures are the editing abd viewing of the fragments.
If they contain not only text, but also pictures, ta-
bles or video, more powerful processors are needed
to represent the contents in a formatted form. Some
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systems also offer multi media facilities like audio
or video components.

Another aspect is the representation of the
document structure. Maps of the graph are used
in which one can navigate. They show the actual
position and sometimes have different levels of detail
to reduce the complexity.

Next to viewing and editing, the systems usu-
ally offer features for searching and selecting. Many
hypertext systems offer query techniques for the
retrieval of information. As well, views are pos-
sible that filter the whole document according to
some criteria. Both are usually done by attributes
of nodes and links, but there also exist content
retrieval systems.

Another feature is the possibility of versioning.
This allows one to maintain different versions of text
or to keep modification logs. If the system supports
access control and offers synchronizing mechanisms,
co-authoring is possible as well.

For authors, hypertext offers support for de-
sign, structuring and presentation. Nevertheless,
the necessary actions for adding new parts may also
lead to diversion, and provisional structures may
result that are not revised later. In general, human
association is not explicit, but subconscious. It
is not only determined by the problem’s inherent
logic, but also by aspects like social environment.
Hypertext forces authors to build associations ex-
plicitly. This may be quite difficult and irritating
(just like learning the first programming language)
because a way of thinking must be practiced that
is not “natural” and demands a higher degree of
detail than the human is used to.

Readers (the author is also a reader) may
browse through the text in any variation and with
any level of detail they like, supported by tools for
navigation. But that also means making a lot of
decisions in a short period of time, not knowing
whether they are sensible, because no “glimpse”
is possible. Following a keyword or selecting a
node only by its name may lead to many impasses.
Following several paths at a time is quite stressful,
too.

The visualization may be helpful for orienta-
tion, but in a heavily linked structure it will be
difficult to find an adequate and clear representa-
tion. Clipping or reducing the complexity will be
necessary which destroys information that might be
needed.

Hyper documents. The above explanations show
that hypertext is not equally useful for all kinds
of documents. Hypertext is developed for non-
linear documents, such as a notebook, a reference,
or a lexicon. These hyper documents consist
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of information fragments that are more or less
independent from each other, having a relation that
is marked by a link.? The resulting document
is dynamic. The reader builds his own text by
finding his individual way through a database of
interconnected information. ‘

This means that hypertext systems are infor-
mation systems with an interactive environment
that supports structured authoring and dynamic
reading of the available material. On the one hand,
the reader no longer depends on structures designed
by the author. He may freely find the structural
representation and the parts of information he is
looking for.

On the other hand, the author will group and
structure the information in a representation he likes
best, though he knows that the reader may look at
the hyper document in a totally different way. He
can try to avoid this by creating fixed structures
that are absolutely necessary for comprehension.

The consequence is that hyper documents may
offer a very different degree of freedom to the
reader; The more the author fixes structures in it,
the less variability is left for the reader, until we end
up with totally fixed systems in which the paths
cannot be modified, or the information is hidden
from the reader (depending on his classification).
These methods are often used in tutorial systems.

Hyper database systems. Next to applications
that are based on documents, hypertext is being
used more and more as the interactive interface
for nonstandard database systems. It serves for
retrieval, expert system requests, and the like.
While there exist facilities for the transformation of
normal database output into TEX to produce lists of
the selected objects, the problem of publishing the
contents of a non-standard database is yet unsolved
because the mapping of objects to markup is not
trivial. As more and more information of all kinds
will be managed in databases because they support
multi-access, versioning and consistency, this will
be an important request of the future.

Hypertext and the Traditional
Publishing

As we have seen, hypertext is typically used for
a specific kind of document that is different from
standard text. Nevertheless, the question remains:
Can hypertext concepts be used for traditional elec-
tronic publishing, i.e., for the production of printed
documents? And is it possible to integrate them in

I That this is not trivial is described by Raymond
and Tompa [1988].

Proceedings of TEX90



TEX & Hypertext — The Future of Electronic Publishing?

an environment that uses typesetting systems like
TEX during the electronic authoring as well as for
printing?

Hypertext and printing. We do not want to
discuss here the usage of TEX as a formatter for
a hyperbased on-line information system. Print-
ing means that one plans to reach a widespread
readership. Hypertext limits the potential reader
to a small group with connections to the computer
system that holds the text. Presently, interactive
access over wide area networks which work with a
lot of documents is not without problems. And
reading from the screen is not always what we want,
even if access and all technical problems are solved.

Hypertext documents are not made for print-
ing. Of course, fragments may be extracted and
printed on paper, but the non-linear structure of
the whole document would force one to choose a
mapping on a sequence that will be inadequate in
many cases. The sequence of reading can no longer
be chosen interactively, and a visualization of the
links must be established so as not to destroy the
structure. Contrary to this, a printed document
usually has a linear structure and the author intends
a sequence of reading. This sequence influences the
contents of the text components because they may
depend on information given before.

Database demands. New demands arise from
the request of publishing the contents of non-
standard databases. Hypertext features with their
interactive concept are not sufficient. Paper versions
are still needed, e.g., for the management. A
markup is not enough either. It supports only
the printing aspect and not the authoring. An
integration of both markup and hypertext will
lead towards maintainable systems for both the
interactive maintenance of the contents and the
publishing of it.

Authoring with hypertext. Now, let’s take a
closer look at the authoring aspect of hypertext.
There are some good reasons to use hypertext for
the authoring of printed documents. Hypertext
allows the management of structured documents
that are variable in both structure and content in a
way that adds a new quality. It is this support of
variability that makes it much more powerful than
a structure editor.

The interactive environment is very helpful
for the maintenance of a document, especially for
those that are long-living and are intended to be
modified and revised again. Annotations can be
added easily, and versioning is usually supported or
can be introduced by the author himself. Structural
elements such as glossaries, footnotes or an index
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can be mapped to the hypertext concept. The
problem of finding an adequate representation of
the text structure in the hyper document will
no longer be severe, because there are no longer
readers of this document form. Problems are also
reduced by the possibility of structure visalization.
Navigation helps to locate points of interest that
the author, who is more familiar with his text than
a reader would be, may identify more easily. This is
especially true because the named fragments offer
better identification criteria than files with naming
restrictions.

Hypertext is very useful for the authoring of
a specific kind of document, that is, those that
exist in different variations but are maintained and
updated together. They are ‘hyper-texts’ with a
non-linear structure and may contain free nodes,
but the resulting printed document will be linear.

An example is standards in different versions
with history and rationals. Hypertext allows one
to realize such a document as a base of text frag-
ments through which different paths exist with
common parts. This considerably reduces updating
problems, and the reorganization of the document
structure can be done easily and coordinated by
just modifying the paths. Another example is man-
uals of the same software for different computers,
which leads to very similar documents, yet with
different components (sometimes naming conven-
tions only). For this application—maintaining a
non-linear document that consists of several linear,
printable documents — we developed the prototype
of an authoring system with hypertext concepts at
the Technische Hochschule Darmstadt.

An authoring system for printed documents
that uses hypertext concepts needs some modifica-
tions and additions to standard hypertext features.
The interactive graphical user interface will be used,
but it must support the extensions and adaptions
to the special requests of linear text. First, the
whole document must be accessible, not only sin-
gle fragments. Viewing the whole document is
as important as printing it. But fragmentation
offers more flexibility on this point. Features can
be added for selecting parts of documents which
can be viewed, selected, browsed, and printed. It
must be assured that the selected fragments can
be transformed to an acyclic, connected graph with
one root.

Specific problems with linear texts in a hyper-
text based environment arise from the interdepen-
dence of the fragments in a traditional document.
The possibility of rearrangements is restricted, but
the restrictions can be specified in the hyper docu-
ment by using special fragments for annotations or
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by using attributes that lay them down. And the
feature of (hierarchical) structuring and composi-
tion may be used to build components that belong
together and should not be rearranged except with
modifications in the contents.

TEX and Interactive Authoring
Systems

Previously we talked about printing without think-
ing about the realization. Of course, what we want
is to use TEX for formatting so that we can view and
print documents (and parts of them) by using dvi
drivers. To use TEX in an interactive environment,
some reflections about the demands of TEX must be
made.

Requirements. To use the TEX and driver facil-
ities, the authoring system should contain features
of a TEX menu so that the printing and viewing
process can be parametrized, or search paths can be
specified. This should be designed with the same
“look-and-feel” philosophy as the rest of the inter-
active environment. This requires either a special
TEX authoring system or one that can be enlarged
by the formatting components.

TEX is a batch processor which requires com-
plete documents for processing. Complete means
that the grouping levels are balanced and that mode
switches are reset again. All initializations like the
selection of formats and style options or user de-
fined macros must be available, and the termination
sequences are needed, too,

Extensions. For the authoring system described
before, that means that the viewing and printing
mechanism must add special user defined pre- and
post-information into a document for TEX to handle.
This document must be extracted to a file as a whole
so that TEX can process it.

To allow viewing and printing of any fragment
(or document), the restriction of balanced TEX
usage in fragments must be forced (probably by a
structure editor), or composed structures must be
built with components that belong together and
cannot be handled separately. This is very difficult
to control because of the various group symbols and
the possibility of grouping via macros.

Conclusion

TEX was designed as a typesetting machine. The
last section discussed the integration of TEX in an
authoring system. It is this aspect of TEX which
has the consequence that TEX and hypertext is not
the future of electronic publishing.
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TEX is both — optical and logical markup. The
fragmentation and structuring of a document is
incompatible with optical markup. Fine tuning of
the output within the hypertext system is impos-
sible. Problems will arise with error location and
handling. Syntax error free TEX input from humans
cannot be assured because a structure editor would
be necessary that is a complete TEX interpreter to
deal with the user changeable lexical analysis and
the dynamic binding of token.

In a hypertext system, the user should not
input original TEX. Instead, we should encourage
the separation of optical and logical markup in TEX
by providing markup systems like IATEX (or SGML
with a TEX converter) and a variety of styles for
the author. Mapping to the optical markup should
be provided by the system, leaving the design to
professionals.

The separation of author, typesetter and
printer has proved to be useful over hundreds
of years. Abolishing this splitting of responsibility
for contents, form and realization has not led to
satisfactory results in the desktop publishing area
nor in hypertext systems. Modern technologies
allow us to realize these demands as an interwo-
ven electronical process with hypertext and logical
markup on one side and TEX and drivers on the
other. Let us fill this possibility with life.

Bibliography

The following articles give an introduction into the
hypertext technology, present existing hypertext
systems and discuss the advantages and problems
of their usage.

Bush, V. “As we may think.” Atlantic Monthly 176,
pages 101 - 108, 1945. reprinted in: CDROM: The
New Papyrus. Microsoft Press, 1986.

Conklin, E.J. “Hypertext: An Introduction and
Survey.” IEEE Computer 20(9), pages 17-41,
1987.

Meyrowitz, N., A. van Dam, N. Yankelovich. “Read-
ing and Writing in the Electronic Book.” IEEE
Computer 18(10), pages 15—-30, 1985.

Raymond, Darrel R., Frank Wm. Tompa. “Hy-
pertext and the New Oxford Dictionary.” Com-
munications of the ACM 31(7) (Special Issue
Hypertext), pages 871-879, 1988.

Proceedings of TEX90



Experiments in TEX and HyperActivity

L. Carr, S. Rahtz and W. Hall

Department of Electronics and Computer Science

University

Southampton S09 5NH
email: L.Carr@uk.ac.soton.ecs

Abstract

Publishers are starting to explore ways of making their tradi-
tional books available on screens, using techniques grouped to-
gether as “hypertext,” and have tended to concentrate on the
problems of linkage and navigation. We believe that both struc-
tured writing and traditional typesetting skills have an impor-
tant part to play in the screen-oriented books to come, and we
present the results of various experimental systems which use
TEX in the process of creating a hypertext document. Problems
tackled include the use of TEX to format text being displayed
on screen in variable sized windows, embedding generic hyper-
text navigation tools in the source and using a single source to
generate both printed and hypertext versions of a document.

Intro

Ted Nelson {Literary Machines [1987] is a good in-
troduction to his ideas) coined the term hypertert to
describe “non-sequential writing,” or works which
could not be expressed as a simple linear sequence
of their contents. This includes:

branching texts where the reader is presented
with a choice between several paths to follow
through the work

interconnected texts which make reference to
other parts of themselves or parts of other, sep-
arate works

active texts which modify themselves according
to some particular criterion, e.g., by recom-
puting one of its own tables of figures from the
latest available stockmarket information.

multimedia texts which are composed of mate-
rial from disparate information media (such
as text, graphics, sound and video). These
works are known more generally as “hyperme-
dia” documents.

Hypertexts predate computers—novels fre-
quently have concurrent threads of action {branches)
as well as flashbacks (local interconnections) and
literary cross-references (external interconnections;
for example, we cannot read David Lodge’'s Small
World without reference to a huge body of older lit-
erary forms)-—but the computer has made hyper-
texts much more practicable in three ways:
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presentation A reader may follow branching path-
ways and connections to other documents
by selecting the appropriate material (usually
with a mouse} and pressing a button.

speed The computer may retrieve information sev-
eral orders of magnitude faster than a human
can turn pages in a book or fetch a new book
from library shelves.

information unity The computer acts as a con-
trol centre, allowing the many media available
to it to be manipulated in a common fashion.

Hypertext systems are characterised by the
kind of information that can be stored and the ways
in which the information can be interconnected. In-
formation is usually divided into discrete chunks (or
nodes) which are connected through links. Some sys-
tems such as HyperTIES use fixed-sized nodes which
only contain textual data, others (such as InterMe-
dia, described by Yankelovich [1988]) allow nodes to
contain arbitrary amounts of textual and graphical
information. The linking capabilities vary widely:
some link from a specific point within a node to a
destination node, others allow a connection to be
established between stretches of text within nodes.
Some links also have information associated with
them: a name, a type or a title.

The similarity between creating a document us-
ing a generic markup system like IXTEX and creating
a hypertext document is quite pronounced. In both
activities the author is committing a set of ideas

13



L. Carr, S. Rahtz and W. Hall

and thought processes to a medium and attempting
to arrange the information within the constraints of
the structure provided by that medium. In IATEX,
the structure is that of technical authorship and is
essentially hierarchical (chapters of sections of sub-
sections and subsubsections) whereas a general hy-
pertext document has no controlling structure, and
is usually referred to as a network.

The aim of IMTEX is to allow the author to con-
centrate on the logical structure of the text and not
to be concerned about details of its physical repre-
sentation. Various different physical representations
can be achieved by the use of the \documentstyle
command. The [ATEX document is, in fact, a hyper-
text because it exhibits both branching (sections are
composed of many subsections which are not neces-
sarily meant to be read in sequence) and intercon-
nection (through the use of \ref, \label and \cite
commands), and so by the application of a different
document style it should be possible to view a tech-
nical report or book as a hypertext network.

The next sections describe several attempts to
use INTEX as a tool for producing hypertext docu-
ments.

Two Approaches

The function of IMTEX is to take a logical structure
(the document’s contents with embedded markup)
and from it to produce a physical structure (the de-
vice independent description of a set of pages). If a
hypertext network is required instead then two op-
tions are available: to use IATEX as either

1. a structural markup language which is to be
interpreted by an independent system

2. a formatting engine for preparing the individ-
ual nodes of a hypertext network

The first alternative views IATEX as a document
interchange standard in competition with SGML
(e.g. Bryan, [1988]) or Microsoft’s document inter-
change Rich Text Format (RTF). The document is
processed by a pseudol#TEX which is mainly con-
cerned with mapping the continous stream of text
onto a network of discrete nodes which will be man-
aged by an independent hypertext system.

An example of this process is Southampton Uni-
versity’s Computer Science Prospectus as shown in
Figures 1, 2 and 3. The prospectus was originally
written in IATEX so that printed copies could be sent
to applicants but a requirement grew for an “in-
teractive guide” to the Department (like that suc-
cessfully developed for Glasgow Computer Science,
and several other sites) and so information from the
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CM348 Text Processing

Year 3 Semester 2 Slot 2

Course lecturers: Mr S P Q Rahiz, Prof D W Barron
Method of assessment: Examination 50% and Coursework 50%

Text processing is one of the commonest applications of computers; it covers simple
word processing, computerised typesetting, digital font design and pure electronic ma-
nipulation, as well as the tools needed for manipulating unstructured text. This course
will cover basic concepts of document creation.

Topics covered

» the distinction between generic markup and visual layout, with particular empha-
sis on the SGML standard

* software tools, such as intelligent structure editors

® the layout of printed text, and the ‘rules’ of page design

¢ the computerised design of tvpefaces, with a study of the METRFONT system
® page description languages, especially PostScript

o typesetting languages, concentrating on TgX

® the design of documents for the screen, and the principles of hypertext and database
publication

Coursework will consist of work on software tools for manipulating structures, writing
TEX macro packages and a group project on designing a font with METAFONT.

Figure 1: A Page From the Computer Science

Prospectus

prospectus had to be merged into a HyperCard stack
along with photographs and maps.

To do this a simple pseudol#TEX interpreter was
written in HyperCard’s programming language Hy-
perTalk (see Figure 4 for a brief extract). The in-
terpreter scans through the document filling nodes
with text and creating new nodes whenever a new
structure (chapter, section or subsection) is encoun-
tered. Subsequent processing allows a table of con-
tents to be built from the titles of each node and
reference/label pairs to be resolved.

This approach is advantageous when the doc-
ument in question already exists in IATEX format,
otherwise it would be more convenient to use a sim-
pler markup scheme. The disadvantage is that spe-
cialised markup (such as tabular and math environ-
ments) cannot be dealt with automatically. Because
the current version of HyperCard does not allow
for the use of multiple fonts or font sizes within a
field then none of the visual cuing provided by typo-
graphic differentiation is possible. This restriction is
removed in competitors to Hypercard like Asymetrix
Toolbook for Microsoft Windows 3, and is about to
be remedied in new releases of Hypercard.

A successful example of a relatively com-
plete and advanced pseudoTEX interpreter is the
Gnuemacs “info” processor for producing help sys-
tems within the Emacs editor; this takes the
source of software documentation written in a TEX-
based (or IATEX) generic markup (prescribed by the
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CM348 Text Processing

Topics covered:

and wisual layout, with particuiar
emphasis on the SGML standard

software tools, such as intelligent
structure editors

the Yayout of printed text, and the
rules' of page design

with a study of METAFONT systemn

the diztinction between generic markup [

the computerised design of typefaces,

page description Janquages, especially

Year:? Semester: : Slot: 2

Lecturers:
5. F 4 Rahtz
B w. Barran

Assessment:
Exarnination SOF
Coursework Q0%

rﬂequired Tthsl @mmended Teutsl (jckground Teuts l

)

)

Figure 3: A Screen from the HyperCard Prospectus

\code{CM348}\year{3}\semester{2}\slot{2}
\coursetitle{Text Processing?}
\headingsection
\lecturers{Mr S P § Rahtz, Prof D W Barron}
\assessment{Examination 50\}

and Coursework 50\/}

\topics

\begin{enumerate}

\item the distinction between generic
markup and visual

layout, with particular emphasis
on the SGML standard

\item software tools, such as
intelligent structure editors
\item the layout of printed text,
and the ‘‘rules’’ of page design
\item the computerised design of
typefaces, with a study of

the \METAFONT\ system

Figure 2: I#TEX source for Figure 1
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repeat
read from file "LaTeX input"
until return
if it is empty then exit repeat
if char 1 to 9 of it is "\section{"
then
delete char 1 to 9 of it
delete last char of it
doMenu "New Card"
put it into field "Title"
put sectionNumber into field
"sectionNumber"
add 1 to sectionNumber
put 1 into subsectionNumber
put subsectionNumber into field
"subsectionNumber"
else if char 1 to 12 of it is
"\subsection{" then

else
put it&space after field "Text"

end if
end repeat

Figure 4: Simple Pseudol®TEX HyperTalk Script
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Gnuemacs team) and reformats it to produce a set
of “help” nodes in a hierarchical form comparable to
a printed manual. Navigation tools are provided to
move up and down and sideways in the tree struc-
ture, using the normal Gnuemacs editing commands
in “read-only” mode. Alternatively, the same source
can be put through IXTEX or TEX to produce a stan-
dard printed manual (and in this case effects like
figures, tables or maths are activated, rather than
being ignored by the “info” system).

The second of the listed alternatives makes use
of “true” IATEX to interpret all the markup in the
usual fashion, making use of a modified document
style to specify layout for an appropriately sized
node in a standalone hypertext system. Once the
device-independent file has been produced three dif-
ferent paths have been explored:

1. Use the dvi2tty program to produce the page

as an ASCII plain text which is fed into a Hy-
perCard field by a simpler HyperTalk program.
In this case the logical structure has already
been interpreted, so that the HyperTalk script
only needs to turn the pre-existing page breaks
into new nodes. The table of contents has been
created by IATEX, and all the cross-references
have been resolved. Buttons and links may be
added in a semi-automatic fashion based on
the contents of the text.
This approach has been used for The Electric
Rough Ground Farm (Rahtz and Allen [1990]),
implemented on an IBM PC under Windows 3
using Toolbook; an example page is shown in
Figure 5. It is necessary, of course, to have a
special document style to cope with the follow-
ing problems:

(a) page width; we can either decide how
wide the field is to be, and format to
that width, or we can assume the text
will be wrapped by the application. But
in the latter case, we lose INTEXs careful
layout.

(b) we need to suppress running headers and
footers, as they are irrelevant in this con-
text;

{(¢) it is almost certainly necessary to format
using a fixed width font, so that the re-
sults will be predictable when converted
to ASCII;

(d) the ASCII codes are missing many useful
ligatures and accented letters; getting a
100% useable result from dvi2tty is not
easy, and requires some modifications to
the source;
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" The Electric Raugh Ground Farmm
File Edit Text Page Pottery Select
A2 ¢ }Forms and Decoration

For a full catalogue see Microfiche report.

P1 Five sherds in Fabric 1. Interior and exterior pale
red-orange, core dark. Fig. F7, 1.

P2 Eight sherds in Fabric 1. Exterior pinkish-red, interior
and core dark brown to black. Fig. F7, 2.

P3 Eighteen sherds in Fabric 1. Exterior ranges from pink
thraugh to dark brown, interior and core dark brown
to black. The rim diameter is about 200mm. The rim
has a pronounced bevel on the inside (like Wainwright
and Longworth 1871 type 24). Fig. F7. 3.

P4 Nine sherds in Fabric 1. Possibly the base for P3.
Exterior light grey, almost white in places, interior
and core black. Not illustrated.

P5 Ten sherds in Fabric 1. One rimsherd has already been
published [Jones 19786, Fig. 2.1). Exterior very dark
brown to dark greyish-brown. Fig. F7, 5.

P6 Four small sherds in Fabric 2. Exterior, interior and

core dark brown te black: some sherds discoloured and

Figure 5: A page from The Electric Rough Ground
Farm in Toolbook, formatted by [ATEX

(e) tables and mathematics cause hopeless
problems, to which there is no obvious
solution.

A variant approach adopted in one experiment
with archaeological excavation reports (Rahtz,
et al. [1989]) was to run the IATEX source
through a program to convert it to nroff in-
put, using the mm macros. The generic struc-
tures can be translated unambiguously, and
nroff can be used to create ASCII output,
from which we can proceed in the same way as
if we had followed the dvi2tty route described
above.

2. Save the images from a dvi previewer, and
use the results as a graphic to cover each node
in the hypertext document. Thus we can use
dvipict to create a bitmap for a HyperCard
stack, or Eberhard Mattes’ dvimsp to create
a Windows Paint file for Toolbook (as in Fig-
ure 6). This has the advantage of faithfully re-
producing the page design (including fonts and
spacing) but loses both the structure and the
actual text itself. No editing or searching can
take place, and buttons and links have to be in-
serted manually. A solution demonstrated by
Wilkins [1990] was to keep the generic INTEX
source behind the scenes in the Hypercard
stack, and use a parallel bitmap to show the
reader. The underlying ASCII text was used
for searching and determination of location,
but was never presented to the user. This ap-
proach is elegant, in that the source and the
“compiled” dvi version are kept together, but
suffers from the major drawback that TEX has
to be invoked to reformat pages if any edits are
made (and it is not clear what model to adopt
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[ bt 3 |
Features
Species TR4 T8 962 983 | Totals
Pig 8 16 27 8 5%
Cattle 1 1 17 2 21
Red deer 1 4 11 1€
Sheep/goat i 1
Deog 1 1
Tatals 8 21 57 3 a4

Figure 6: Part of table from The Electric Rough
Ground Farm in Toolbook, showing a bitmap from
dvimsp

for allowing the reader to choose the text to
edit).

3. Use a dvi previewer that has been enhanced to
deal with hypertext nodes and links. In this
case no conversion process is necessary to ac-
commodate the document within a foreign sys-
tem. This is the route which we have used in
the LACE system (described in further detail
in the next section) by developing a hyperdvi
program which converts TEX’s device indepen-
dent format into a form suitable for manipula-
tion as part of a hypertext network.

LACE

At the simplest level, LACE! provides a TEX pre-
viewing service. Unlike the other experiments de-
scribed above, LACE is implemented on a SUN work-
station using the NeWS (now OpenWindows) win-
dowing software. Based on the PostScript language,
this allows compatibility between the formats of doc-
uments and pictures that are previewed on-screen
and printed on a LaserWriter. A very similar en-
vironment exists on the NeX'T workstation, but re-
quires greater effort for a proposed implementation
for the X Window system, as the X “page descrip-
tion” is lower level than PostScript.

1 LACE is not an acronym for anything; it is
partly a pun on the author’s initials but more im-
portantly is supposed to reflect the beauty of a struc-
ture of thousands of tiny kuots of thread forming a
coherent and structured whole.
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Experiments in TEX and HyperActivity

One of the main goals of the LACE project is

I that there should be little (if any) alteration to the

authoring process so that a large body of existing
documentation can be used unmodified. This goal
has been achieved by using a “hypertext” document
style option which makes the following changes to
the standard IATEX environment:

1. The definitions of all structuring commands
are modified to add markers to the dvi file, so
that they can be extracted from the formatted
output.

2. A new command link is defined.  This
takes two parameters—the first is a piece
of text over which a button will be placed,
the second is the LACE address of a doc-
ument part. For example, the command
\link{see section 3}{me:section 3} will
make a new window in which this section will
“pop up” when the user clicks on the (trans-
parent) button over the text “see section 3.”

3. The table of contents, list of figures and list of
tables all have buttons over each of the lines, so
that clicking on any line will bring up a window
with that part of the document in it.

4. The definitions of table, figure and footnote
have been changed so that they take up no
space on the page, but instead inhabit a sepa-
rate window that is brought up when pressing
a button over a reference to them. For ex-
ample, a footnote window is brought up when
the reader presses the button over the footnote
marker in the main body of the text. Similarly
a figure window is displayed when the reader
presses a button over some text like “see figure
3.7

5. A new environment aside is defined. This be-
haves very much like a footnote: the IATEX
fragment

\begin{aside}{Click Me For More

Information}
Green Hypertext allows texts to
be re-used and has no long term
effect on the enviromment
\end{aside}

will produce a button over the words “Click Me
For More Information” which, when pressed,
will bring up a window with the text that is in
the body of the environment.

6. The label and ref commands have been ex-
tended in the form of the LACElabel and
LACEref pair. These two commands differ
from the standard I#TEX forms in that they
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save not only the number of the current envi-
ronment, but also its type e.g., section 3.4 or
table 2. As well as doing this, the reference
text has a link to the item it references.

7. Any use of the cite command to produce a
bibliographic citation in the main body of the
text has a button over it that brings up a win-
dow containing the full bibliographic entry.

When the authoring cycle is completed the doc-
ument is published by entering it into a host-wide
database of documents which is presided over by a
librarian process, the LACE daemon. The database
holds information about each document: its title,
keywords, access permissions and location in the
host’s filestore. Each document is considered to
be a database of logical elements (in the struc-
tural markup sense). The LACE daemon and the
hyperdvi process cooperate to provide access to
any addressable element of any document published
on the local host. Requests for document parts
are of the form <document specifier>:<element
specifier> where the document specifier is ei-
ther the document’s title or a shorter nickname
and the element specifier is a string such as
chapter 1, section Vehicle Repairs or simply
Introduction. In this way a IATEX document can
include the command,

\link{See the User’s Guide}{guide:section
Introduction}

to reference the introduction from a section of a dif-
ferent document or

\link{See Table 2}{me:table 2}

to cross-reference a table in the current document.

The hyperdvi process is responsible for resolv-
ing references to structures within a document and
displaying text from the dvi file, while the LACE dae-
mon is responsible for resolving references to docu-
ments {potentially across local- and wide-area net-
works). The LACE daemon also integrates access to
other kinds of textual, graphic and video material
which may be appropriate to the document being
perused.

Figure 7 shows a LACE session. The main
window (to the left) was displayed in response
to a command-line invocation of lace Humanities
Computing. The menu (appearing in response to the
user’s mouse-click) has the usual previewing options
of page selection and the common hypertext facility
of stepping backwards through the list of elements
that have been browsed. The Contents and Tables
submenus are derived from the document’s Table of
Contents and List of Tables, also seen in this win-
dow. The Add to Trail item allows the reader to
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add the current element to a list of “interesting”
elements for later browsing. (The trail is a plain
text document containing references to each element
which can be browsed by the LACE daemon or edited
with a text editor. An involuntary trail document is
also maintained which holds a list of every element
that the users ever browses.)

Buttons are transparent patches which cause
the cursor to change shape as it is moved over them.
Buttons have actions associated with them which
are invoked when a mouse-press occurs while the
cursor is inside them. The actions may be an ar-
bitrary computation (expressed in PostScript), but
are usually requests to the LACE daemon to resolve
a document:element pair.

Since the buttons are transparent it is the doc-
ument style’s responsibility to provide some visual
cueing for the reader, usually by putting the but-
ton’s text in a distinctive font. Some buttons may
also be deduced by semantic context, for example,
“See table 6 for further details”.

The remaining windows in Figure 7 have been
brought up from buttons in the main window.

Conclusion

One of the problems of producing a hypertext from
pre-existing documentation is partitioning the in-
formation between separate nodes and finding the
links between them. IATEX allows authors to ex-
press the logical structure of their documents and
the relationship between the different elements of
that structure: this provides a useful basis for con-
structing a hypertext network. It is also has the cru-
cial advantage that we know we can generate very
high quality printed versions of what we write; un-
til screen-reading comes of age, a great many peo-
ple will much prefer to do sustained reading from a
printed page.

Any scheme of logical markup would be suited
to the job: SGML is in some ways a more obvious
choice (Niblett and vanHoff [1989] deal with work
using SGML as a the source language for hyperdoc-
uments; the Perseus Project at Brown University,
and the Oxford English Dictionary at Waterloo are
well-known examples of large-scale projects based
on SGML; it is also relevant to note that the in-
ternational Text Encoding Initiative is proposing an
SGML tagset, and if this is adopted it will mean an
ongoing supply of SGML-compatible documents).
However, IATEX has the advantage of producing a
high quality physical representation (on paper or
screen) especially for technical and scientific docu-
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open as an optional subsidiary subject for 2nd and 3rd year students in all subjects,

although in practice the class largely consisted of Medern Languages, and English,
students (History and Archaeology both had their own arrangements). The course
was taught by Charles Whitaker, a lecturer in the department of Classics; when he
retired in 1985, it was decided to trv and expand this sort of course provision, and the
University’s central Project Fund provided funds for a 3 year appointment of a Lecturer
in Humanities Computing in the Department of Computer Studies (since amalgamated
with Electronics to form the Department of Electronics and Computer Science). One

purpose of this document is to form an intermediate report on this experiment, but it
is also designed to be taken in conjunction with other initiatives within the University |

to introduce computing both into the teaching and into the curriculum of Humanities
students—a summary of other activities is given in section 2 below

In addition to the specific courses offered in 1985-6 (subsection 3.1) and planned for
the next academic year (subsection 3.3), the Department of Electronics and Computer
Science is a joint sponsor of a new BA. degree in Modem Languages with Computing ,
which takes its first undergraduates in 1986-7; this broadly follows the pattern of
a conventional modem languages degree, but with Computer Science options as the
‘second language’ and extra options in Linguistics and some Philosophy: students will
spend the third year in the country of their main language as normal, but we hope
that as well as conventional placements as teachers etc, they will be able to work in
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 Type Name i
database dBasell 4
;| database dBaselll 1
database Delta 1
database Masterfile 1
|| database SIR 1
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3.1 1985-86 course

The Computing in the Ants course was open to second and third year students as an
examined option; most of the 47 on the course wer e taking Modern Languages (there
wer e 7 Archaeology students, 1 Classics and 4 English}, and so the course took a fairly
literary tum at times. The coursel! covered five elements, in two sessions a week
throughout the academic year:

L. The first part covered a basic introduction to computers, and the use of a wor d-
processor (Easywriter on an IBM PC).

Lace B ~hwnan - 3/6

1
vl The syllabus was based on that proposed by Dr Paul Lewis|
«» |

>

Figure 7: A LACE session
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ments, and there is large body of documents which
have been authored using it.
1ATEX s disadvantages should be obvious:

1. its syntax is too complex

2. the document structures it defines are re-
stricted (a simple hierarchy of chapter, section,
subsection. . . )

3. it is a batch-oriented text-processing system
which differentiates between the text and its
physical representation

4. the TEX system itself is much too large, slow
and over-sophisticated for most of the work we
will put it to.

It is clear that TEX in a hyperactive world can
only survive in a generic markup form such as LXTEX.
Much of its power (such as pagination) is irrelevant
in this context, and its implementation language will
continue to put off many potential designers. But
TEX retains a raw beauty of its own, and if we decide
that the hyper systems we build must have a format-
ting engine behind them, we are confident that TEX
will continue to be the first choice for many years to
come. ‘
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Abstract

In this article, an overview is given of the activities of Working
Group 13 w13 of the “Nederlandstalige TEX Gebruikersgroep”
(Dutch TEX Users Group). This working group is also called
“Neerlandica,” and is interested in anything that has something
to do with using IATEX (and TEX) in a non-American environ-
ment. The topics tackled so far range from the design of a page
layout suitable for A4 paper by adapting the American layout of
article.sty to Dutch typographical tastes, to the implemen-
tation of a new letter style called “brief.”

Introduction

At its founding meeting, the NTG decided to estab-
lish a number of “working groups,” which would
tackle some of the problems encountered by mem-
bers of the NTG. Some of the subject are “educa-
tion,” “drivers,” “TEX for personal computers.” At
the second NTG meeting, another working group was
started. The task of this group was to investigate
the TEXnical problems Dutch-speaking IATEX users
encountered and to suggest solutions to these prob-
lems.

The first activity of this group was to decide on
which problems would be tackled and in what order.
We had a number of subjects:

1. The original IATEX document styles are de-
signed for American-sized paper. The dimen-
sions of this paper differ from A4 paper, which
is used most commonly in Europe. The avail-
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able style option files at the time were not very
satisfactory.

2. In Dutch texts, commands that produce text,
like \chapter or \abstract, should produce
Dutch texts instead of English. A way to solve
this problem had already been pointed out by
Hubert Partl et al.

3. The design of the standard document styles
provided by Leslie Lamport is very “American”
and, at least to our Dutch eyes, a bit “loud.”
We decided to develop replacement styles that
would be more adapted to Dutch typographical
standards.

After identifying these tasks, we set ourselves
a short-term and a long-term goal. The short-
term goal was to provide the members of the NTG
with an acceptable page-layout, adapted to A4 pa-
per and to provide a document-style option that
redefines commands like \chapter to use macros

21



Johannes Braams, Victor Eijkhout and Nico Poppelier

like \chaptername. This seemed a reasonably sim-
ple task that would be welcomed by a lot of Dutch
IATEX users. The long-term goal was to develop new
document styles, plug-compatible with the styles
provided by Leslie Lamport. To this, we added the
need for the implementation of a document style for
letters that follows Dutch guidelines for the design
of letters.

In the following sections we will discuss these
topics in more detail. Some of this work has led to
articles published or to be published in TUGboat.

Page Layout for A4 Paper

As described before, one of the first problems tackled
was that of adapting the standard document styles
to A4 paper. The solution we sought was to provide
a document style option file, and not to modify doc-
ument styles for this. This was done mainly to avoid
having to maintain extra document styles that differ
only marginally from the originals.

Obviously, we were not the first IJATEX users to
identify the problem, and we knew that document-
style options were available in the international TEX
community. However, as we were not satisfied with
the results these options gave us, we decided to
adapt them. This has led to the file A4.sty de-
scribed by Poppelier and Braams. This file started
as a combination of two options that were already
available. The combination of these two files didn’t
satisfy our demands, which were:

1. The width of the text should be chosen in such
a way that no more than sixty to seventy char-
acters appear on a line of text.

2. When a document is printed two-sided, the
texts printed on both sides of one sheet of paper
should overlap.

3. The “inner” margin of the document should be
wide enough to allow for the binding of the doc-
ument.

4. The “outer” margin should be wide enough for
marginal notes.

After the publication of our article on A4.sty,
we received a comment that it doesn’t handle texts
with more than one column correctly. We still have
to look into this, but it is a nice example of Gddels
principle!.

The “Loud” American Design of
article.sty

As discussed before, the modification of the design
of the standard document styles was a long-term

1 See the chapter about the Contracrostipunctus.
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project. As a first attempt, a document-style op-
tion “sober.sty” was developed. This file modifies
the amount of white space around section heads and
lists. It also modifies the fonts used for the various
levels of section heads.

Braams, Eijkhout and Poppelier began a more
fundamental approach with the development of new
document styles, derived from article.sty and
report.sty. The design of these “new” styles was
based on discussions with a Dutch typographical de-
signer and books by Treebus and Miles on typo-
graphical design. One of the ideas behind the re-
design of article.sty was to minimize the number
of “implied left margins.” By an implied left mar-
gin we mean a non-zero distance from the actual left
margin that is used in more than one element of the
document. Examples of implied left margins are:

1. the paragraph indentation,

2. the left margins of items in an “itemize” or
“enumerate” list construct,

3. the left (or right) sides of the numbeérs and la-
bels in such list constructs and

4. the left side of the text of a section heading.

In the standard styles of IATEX all of these four
distances are independent and are different from one
another. In the style we have developed, it was de-
cided to strengthen the visual coherence of the lay-
out by taking the same value for each of them when-
ever possible.

Another idea that was implemented with
artikell.sty is that the white space separating a
section heading and the text following it should bear
some simple relation to the baseline skip, and should
not have any stretch.

A third major modification in the design of the
article style is a new layout of the table of con-
tents. Both Treebus and Miles are very explicit in
their opinion about the layout of a table of con-
tents. They find a layout like the one implemented
in article.sty “old fashioned” and even confusing.
So, a completely different layout was implemented.

As the new layout of the table of contents met
with some reservations from users, the old layout is
still available through an option.

Besides artikell.sty, we also implemented
two other article styles that have a layout that differs
from the layout of artikell.sty. artikel2.sty is
a layout designed to show what can be accomplished
by modifying a few parameters in a document
style. The third article style is like artikell.sty,
but with one major design decision changed. In
artikel3.sty paragraphs are not indented, but
they are separated by vertical space.
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The design of the document styles artikell
and artikel3 can also be implemented for re-
ports, as reportl.sty and report3.sty respec-
tively, and there is a boek style based on the design
of artikell.

Modifying the Standard Styles
Without Modifying Them

As discussed in the Introduction, one of the top-
ics wGig should be working on was a solution to
the problem of English terms appearing in Dutch
texts. The basic idea behind our first solution was
already implemented by Partl in german.sty. We
adopted the idea and created dutch.sty. In some
ways this file is much simpler than german.sty; in
another way it is more complex. A major difference
between the two files is that german.sty just pro-
vides parameters and parameter values for the var-
ious terms and states in the comment that the user
should provide modified document style files that
make use of these parameters. The file dutch.sty
also contains the necessary redefinitions for the var-
ious IATEX macros. This implies that dutch.sty
can be used with the standard unmodified document
style files as they are included in every IATEX distri-
bution.

While implementing dutch.sty, it occurred
to us that it had some code in common with
german.sty. This, combined with some discussions
at the 1989 EuroTEX meeting in Karlsruhe, led to
the idea of building a more universal system of style
option files, called the babel system.

Braam’s babel system consists of one file, with
macro definitions common for all languages and a
language-specific file for every language that is to
be part of the system. It offers the possibility to
switch between languages while processing a multi-
lingual document. Because we wanted this system
of style option files to be compatible with the orig-
inal german.sty, the files are implemented so that
they can also be used with plain TEX. This is use-
ful because the language-specific files can (and do)
contain more than just parameters for IATEX terms.
For instance, for the German language as well as for
the Dutch language we have an extra active char-
acter. This active character is, among other things,
used for controlling the hyphenation of words con-
taining accented letters or explicit hyphens by in-
serting \discretionary commands.

All the user needs to specify is the (main) lan-
guage used in his document as an option to the
\documentstyle command. This will instruct TEX
to read the appropriate language-specific file. This
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file checks whether the core of the babel system,
babel.sty, has been read before. If this turns out
not to have happened it inputs babel.sty.

When the user wants to add the definitions
for another language to the environment in which
his document is processed he can use the command
\addlanguage? with the name of another language-
specific file as an argument. So the preamble of his
document might look like:

\documentstyle[11ipt,dutch]{artikeli}
\newlanguage{germanB}

\begin{document}
So, this example document contains Dutch and Ger-
man texts. Because the function of the extra ac-
tive character (") is different for dutch.sty and
german.sty, the user wants to switch this defini-
tion when he starts a German part of the document.
This can be achieved by adding,
\selectlanguage{german}
in front of the German text. When he wants the
Dutch settings to be restored, he simply uses the
same command with the parameter dutch.

As the babel system has been developed in a
pre-TEX 3.0 environment, it doesn’t use any of the
features of TEX 3.0. Perhaps the switching of hy-
phenation tables and other TEX 3.0 features might
be added to the definition of \selectlanguage.

The Design of a New Letter Style

In one of its meetings, the “Neerlandica” group de-
cided to try to implement a document style for let-
ters that should conform to Dutch standards for the
layout of letters. We have consulted four such stan-
dards, from the Dutch standardization institute, the
Nederlands Normalisatie Instituut (NNI). They are:

1. NEN-1026 for letters,

2. NEN-1025 for envelopes,

3. NEN-3162 for the structure of documents and

4. NEN-3516 for the design of forms.

The result is a design that cannot be judged by taste:
it just implements the standards. This seems quite
rigid, but some freedom is left to the user to adapt
certain parts of the layout to his own wishes.

This new style is not “plug compatible” with
the I4TEX letter style, although equivalents of
some of the macros from letter.sty have been pro-
vided. The main reason for its “incompatibility”

2 “pewlanguage— would be more appropriate,

but this has become a TEX primitive, so the macro
was renamed.
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with letter.sty is that we have quite a lot of new
user commands to either modify some parts of the
layout or to fill in some of the fields in the “refer-
ence lines.” The reference lines contain fields such
as “Your letter of” and “Date.”

Some of the features of this document style are:

1. If the user doesn’t have printed letter paper,
he can provide his own letterhead by writing
his own macro \briefhoofd or he can use the
macro \maakbriefhoofd to adapt the default
letterhead provided with the document style.

2. An option is provided to print short horizontal
rules on the sides of the paper as an indication
where to fold the letter.;

3. The address is positioned such that it can be
used with “window envelopes.” The window
can be either on the left side (default) or on the
right side of the envelope.

4. A user-command \voetiten is provided for in-
formation about the sender at the bottom of
the letter.

An example of this document style can be found at
the end of this article.

Conclusion

Working Group 13 of the NTG has had a busy year.
We have

1. produced a number of replacement document
styles for the standard IATEX document styles,

2. developed a new document style for letters that
implements Dutch standards for the layout of
letters,

3. presented a new and improved document style
option file for use with A4-size paper and

4. produced a document style option file system
that supports multiple languages in one docu-
ment and provides additional features for spe-
cific languages.

In short: the category code of this working group
has been \active.
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Abstract

There are a number of TEX archives in existence: the mas-
ter sources at Stanford, the IATEX (and other TEXware) col-
lection at Clarkson, Don Hosek’s archive at Claremont, and so
on. The author is one of a group of volunteers who maintain the
TEX archive located at Aston University in the UK. The Aston
archive is probably the biggest of the TEX archives, holding com-
plete distributions for Unix, VMS, MS-DOS and the Macintosh,
as well as [4TEX style files, support utilities, fonts, and so on—
a few hundred megabytes in total. Documenting this volume
of information is no mean task; indeed, the archive maintainers
frequently have trouble remembering where things are!

There is growing interest in coordinating these various
archives. While this can only be good for the user, an archive
is only as good as its documentation: there’s no point having
a piece of software archived if no one can find it! The primary
purpose of this paper is to raise awareness to the various needs
of archive users and maintainers in the hope that it will provoke
both discussion and involvement.

Accessing an Archive

The first thing one must know about an archive is
where it is! Although this may seem a trivial point,
a fair proportion of the messages flying around elec-
tronic mail and news networks are of the “Where do
I find this?” variety.

The second, and by far the most significant,
point is access to the archive. The majority of TEX
(and other) archives are only accessible via anony-
mous file transfers; a few, such as Clarkson and As-
ton, run mail-servers, which interpret requests in in-
coming electronic mail messages and respond with
file transfers, directory listings, and so on. But what
of the community without electronic access at all?
The author is aware of only four publicized sources
of TEX on physical media: the “official” Maria Code
distributions for several systems from Stanford, the
University of Washington’s UNIX TgX tapes, Jon
Radel’'s PC distribution on floppies, and the As-
ton archive, which will send out VMS, UNIX, PC
and Mac kits, as well as a complete tape of the en-
tire archive (one fairly full VMS “backup” tape at
6250 bpi).

However, since it is by far the most common
means, let us concentrate on electronic access for a
few moments. In the Internet world, the standard
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means of accessing an archive is by anonymous FTP.
This is an interactive program which allows one to
“log in” to a remote file system (via the username
ANONYMOUS), list directories and copy files back to
the local machine. Although FTP implementations
do not typically provide facilities for typing files to
the screen, it is fairly trivial to do this in practice
on most operating systems. Hence, FTP permits
reasonably interactive access to an archive.

The UK academic network, JANET, is based
on a rather different set of protocols and supports
a rather different type of remote file access. When
a request is made to copy a file from a remote ma-
chine, it is handled asynchronously: the file simply
“appears” at some time after making the request.
JANET style file transfer (NIFTP) means that a
user cannot interactively scan through the filestore
(directory) of the remote machine, thereby improv-
ing security; hence, directory listings have to be left
lying around on the archive machine, stored in files
with standardized names. These directory listings
have to be updated frequently (this is a good habit
for an archive, in any case); in the case of the As-
ton archive, listings of the entire archive and of the
recently created files are generated daily.
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For cross-network traffic {e.g., between Bitnet
and JANET), neither FTP or NIFTP is possible,
and one must resort to other approaches. The most
common solution is a mail server, a program which
receives messages containing requests for directory
listings, requests to send files to the requestor, and
so on. (The author must accept the stigma of having
written the mail server program which fronts the
Aston archive.)

Finding the Right File

With only these types of access available, finding the
file one wants can be a non-trivial exercise. Perhaps
the simplest approach is via the “whereis” feature
supported by several mail servers, one simply sends
off a mail message containing, for example, whereis
recipe.sty. The mail server program then scans
through the archive for any files which have this
name and returns their locations in a return mail
message to the requestor. Of course, this only works
if the name of the required file is known, and this is
frequently not the case, and this brings us back to
the problem of documentation.

If we consider an archive to be analogous to a
book, we can think of the listing of the directory
hierarchy as the electronic analogue of the table of
contents, since it tells us where each file (topic) is
located. However, there is no true analogue of a
book’s indez. As anyone who has written a book will
confirm, compiling the index is a task which cannot
satisfactorily be automated. The closest approach to
an index is in the hierarchical help systems offered
by several operating systems (this most definitely
ezcludes the UNIX on-line manual, which is a total
abomination).

To be able to support all types of poten-
tial archive user, two forms of documentation are
needed: hard copy documentation which can be
sent out to people without electronic access, and
on-line documentation which facilitates locating files
by functionality rather than by name. To save the
archivist’s valuable time, the most sensible approach
is to generate both of these from a common source
file. Of course, such systems already exist, such
as Digital’s VAX Document and the Free Software
Foundation’s “TEXinfo” (a “I#TEXinfo” has recently
been devised too). Both these products use TEX as
the typesetting engine for printed manuals. Docu-
ment uses an enhanced version of runoff for gen-
erating VMS Help files, while TpXinfo uses GNU
Emacs (a programmable editor) to generate “info”
files, which can be scanned with an Emacs sub-
system. The problem with info files is that they
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can only be read from within Emacs, and not all
operating systems run it; indeed, many people pre-
fer other editors, even on systems on which Emacs
does run. The author has prototyped a similar sys-
tem and investigated its use for documenting small
sections of the Aston archive.

A Prototype Archive Documentation
System

In order to evaluate the above approach to generat-
ing an archive “index,” the author prototyped a doc-
umentation system in the AWK language. This sys-
tem had a (deliberately) very restricted set of com-
mands, which covered operations such as titles, lists,
font changes (emphasis and teletype) and keyword
specification. General descriptions of the contents
of several directories (README files) were marked up
in this way and processed through GNU AWK to gen-
erate the following types of documentation:

e TATEX input (each README file being a separate
section of a larger document)

e nroff input, to generate UNIX manual pages
e runoff input, to generate VMS Help

e info format (from the VMS Help, for use with
a stand-alone info program written by Nelson
Beebe)

e plain text, to be inserted into the individual
directories as README files

The keywords specified in the marked up text
were used to generate index entries for the I&TEX
document and a specific sub-topic (keywords) for
the Help. A public-domain Help program was then
modified to support searches through only the ti-
tles (subject headings), through the keywords, or
through the bodies of the help modules. The soft-
ware was tested on a few volunteers who do not
know their way around the Aston archive, and it
was found that locating specific items in the archive
was then much faster, particularly if the choice of
keywords was made carefully. Of course, on such
a small-scale experiment, it is dangerous to make
sweeping conclusions; nevertheless, user response
was favourable.

As a further experiment, a sub-section of each
entry also contained a list of the relevant files in the
archive, and this was used to automatically generate
a set of (NIFTP) file-transfer commands to retrieve
from the archive all the files needed to get the par-
ticular piece of software working. Alternatively, the
same information could be used to prepare a printed
request to the archive maintainers to specify the files
on magnetic media.
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A Real Archive Documentation
System

While the prototype outlined above could not be
used in the real world, it does indicate a practica-
ble way of documenting an archive. However, one
can take the idea a step further. There is no rea-
son why the Help system which one uses to scan
through the archive’s contents should reside only
on the archive machine. Given a machine-portable
Help program, one could arrange that its databases
(i.e., the descriptions of various archives’ contents)
could be kept up-to-date automatically. This could
be achieved either by updating the local databases
on (say) a weekly basis by automatic jobs requesting
modifications, or by “registering” the local system
with the archive and having it send out modifica-
tions as and when required. (The latter approach
is similar to the one used in the UK for distribut-
ing the database of network names and addresses for
certain types of computer, while the latter is similar
in concept to the distribution mechanism for net-
work news.)

There is no reason why the above scheme should
be limited to an archive of TEX-related material.
What it would require would be the willingness of
archive maintainers and people making submissions
to archives to settle on a common but painless mark-
up format for README files, and the standardisation
of a Help program across several platforms.

Proceedings of TEX90

Documenting a TEX Archive

27



[ATEX-Paragraphs Floating around Figures

Thomas Kneser

Gesellschaft fiir wissenschaftliche
Datenverarbeitung Gottingen
Am Fassberg

D-3400 Gottingen, FRG

Bitnet: tkneser@dgogwdgl

Abstract

A TATEX -environment is presented which has the following prop-
erty: Figures which are substantially narrower than \textwidth
are placed automatically right or left justified within one or more
paragraphs. Such figures can be set as easily and in the same

way as [ATEX’s standard figures.

When to Use the FLOATFIG Style
Option

Figures often do not fill the full page width. If the
width of such figures is only half of the page width
or even less, lines of text should be set beside the fig-
ures, or—from another point of view—figures should
“float” in paragraphs. Figures 1 and 2 show exam-
ples of such “Floating Figures”.? They can be set
by using our FLOATFIG style option.

The macros which make up the FLOATFIG style
option are based on PLAIN-TEX macros developed
by Thomas Reid (TUGboatVol. 8 # 3 page 315),
who showed how to set figures right justified with
paragraphs floating around them. For such layout
Reid chose the term “Floating Figures”.

This choice could cause confusion, when we
adapt these macros for [ATEX, since Leslie Lamport
uses the term “float” for objects which are realized
as TpX-\inserts. While Lamport’s floats are float-
ing in the “main vertical list”, floats introduced by
Reid are floating within paragraphs. For what fol-
lows we adopt the latter definition.

How to Use It

The Floating Figures style option is fully compatible
with IATEXs standard figure facility:
1. Floating Figures and standard figures may be
requested in any sequence,
2. Floating Figures can be captioned like standard
figures,

! The pages shown are a resetting of some pages
from HERMANN WEYL’S book on Symmetry (Ger-
man edition, Birkhduser Verlag 1955)
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3. Captioned Floating Figures are inserted in the
list of figures which may be printed by the stan-
dard \listoffigures command.

A Floating Figure may be requested as follows:

\documentstyle[floatfigl{article}
\begin{document}
\initfloatingfigs

\begin{floatingfigure}{5.6cm}
\vspace{6.0cm}

% optional !

\caption{Intermolecular potential K-Xe}
\end{floatingfigure}

\end{document}

It is essential that \initfloatingfigs, which
initializes the floatingfigure environment, follows
\begin{document} immediately. Otherwise some
formatting errors will occur.

A Floating Figure may only be requested in ver-
tical mode, that is between paragraphs. “5.6cm” in
our example specifies the width of the figure space.

A Floating Figure will be set as soon as possi-
ble after the request for it has been encountered by
IATEX. That means, it will be tested whether there
is enough vertical space on the current page; if not,
the figure will be moved to the next page.

Floating Figures are set alternating, that is on
the right hand side on odd and on the left hand side
on even numbered pages.

Restrictions

1. The FLOATFIG style option may not be com-
bined with the TWOCOLUMN style option,
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2. A Floating Figure cannot appear in a paragraph
which begins on top of a page.

How It works

We have extended the macros designed by Reid with
regard to:

1. fitting them into the IATEX context,

2. justifying Floating Figures right and left, and

3. the generation of warning messages for “colli-
sions” of two Floating Figures.

Fitting into the IATEX context The PLAIN-
TEX implementation by Reid is based on a redefined
\output routine:

\edef\cldoutput{\the\outputl}’

\output={\the\outputpretest
\ifoutput\oldoutput\fi}

\outputpretest={\outputtrue}

If a Floating Figure is requested, the content of the
\outputpretest token register then decides:

1. if there is enough vertical space to set the Float-
ing Figure,

2. if setting of another Floating Figure is already
in progress, or

3. if indeed the current page is ready to be sent to
the DVI file.

TEX has to deal with more than one paragraph until
a Floating Figure is completely processed. During
this process, the redefined \output routine is called
at the beginning of every paragraph; this is done in-
directly by expanding the control sequence \tryfig.
Therefore, the \everypar token list is prepared by
the following command sequence:

\edef\oldeverypar{\the\everypar}
\everypar={\tryfig\oldeverypar}

Now \tryfig triggers the (modified) \output rou-
tine, which then makes the decisions mentioned
above.

Adopting this concept when using the macros
in the IATEX context, we are faced with the following
problems:

1. At the time FLOATFIG.STY is read in, the
\output routine is still undefined, and re-
mains undefined until \begin{document?} is ex-
panded; so the redefinition of the \output rou-
tine has to be done after \begin{document} by
the command \initfloatingfigs (see section
“Known Problems” below).

2. There are situations where IATEX decides to re-
define the \everypar token list without sav-
ing the former content; this occurs, for in-
stance, when expanding a \section control
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sequence. We overcome this by redefining
\everypar whenever the \floatingfigure en-
vironment is entered. So to avoid problems,
a Floating Figure should be requested early
enough before any sectioning control sequence
(see also subsection “Misleading collision warn-
ings”). Furthermore, the conflicting definitions
of \everypar are the reason why Floating Fig-
ures cannot move across section boundaries.

Justifying figures right and left The problem to
be solved is whether a particular figure has to be set
left or right justified. This decision has to be made
according to the value of the page count (left if even,
right if odd). This is because we are dealing with
the well known problem of associating a certain part
of input text with the number of the page on which
it will be finally set .

As pointed out by Donald Knuth in The
TrEXbook, this association is made at \output rou-
tine time. Therefore the problem is not so hard to
solve, since in Reid’s version there is already a mod-
ified \output routine which decides if a particular
figure will fit on the current page. As a by-product of
this decision one easily gains the information “odd”
or “even” for the page count of the current page.
So our problem is reduced to the following simple
decision:

\ifodd\countO %
\hbox to \hsize{\hss\copy\figboxl}}
\global\oddpagestrue

\else) leftsetting
\hbox to \hsize{\copy\figbox\hss}}
\global\oddpagesfalse

\fi% \ifodd\countO

Collisions of Floating Figures We define a col-
lision as a situation where:

1. a Floating Figure is requested before a prede-
cessor has been finished, or

2. some sectioning is requested before a Floating
Figure has been finished.

While the FLOATFIG style option cannot avoid
such collisions, it will recognize them. For di-
agnostic purposes we have therefore defined the
switch \iffigprocessing and another count reg-
ister called \ffigcount. This count register is used
to attach a sequence number to each Floating Fig-
ure, so they can be identified uniquely in collision
warning messages. These sequence numbers are not
to be confused with the figure count maintained by
standard IATEX.
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Known Problems

Need of Initialization The present version of the
style option needs to be initialized by the control
sequence \initfloatingfigs, as mentioned above.
We hope a later version will initialize itself when
the first request for a Floating Figure is encountered.
One problem with such an automatic initialization
seems to be that one is grouped down, being inside a
[ATEX environment. So far, I must confess, we have
failed to make the respective settings \global.

Misleading collision warnings As mentioned
above, Floating Figures do not move across section
boundaries. If a Floating Figure is requested near
the end of a section, the actual figure will be trun-
cated, if it does not fit into the current section.

If this has occurred, for instance, with Floating
Figure number 4, a collision will be reported when
a request for Floating Figure number 5 is encoun-
tered. But the message will tell us that there is a
problem with figure 4 without further explanation.
So one has to check in each case that the problem
is not caused by collision with figure 5 but with a
section heading. What is even worse: if there is
no Floating Figure 5, but only a truncated 4, one
gets no warning message at alll At the moment,
one can only check this on the printout. We pointed
out in section “Fitting into the IATEX-Context” why
this unfortunate situation cannot easily, if at all, be
remedied.

A minor blemish is due to a retardation caused
by the \everypar mechanism. Floating Figures
in consecutive paragraphs seem to be disapproved.
The warning messages generated in this connection
can be ignored.

Conclusions

Working on FLOATFIG.STY we had some unexpected
problems which were caused by I#TEX’s somewhat
unsafe assignments to the \everypar token list on
the one hand, and by the fact that the use of this
token list is fundamental to the algorithm designed
by Thomas Reid on the other hand.

We did expect problems in fitting the Floating
Figures in with IATEX’s handling of figure captions:
that is, to achieve a single figure caption numbering
for standard figures and Floating Figures and to get
both types listed together by the \listoffigures
control sequence. But this problem was easily solved
by the following local definiton within the FLOATFIG
environment:

\def\@captype{figure}
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Obviously this is due to the fact that IATEX’s caption
apparatus is thoroughly parameterized.

The FLOATFIG.STY file is stored
EARN/BITNET listserver in Heidelberg;
send the command:

GET FLOATFIG ZOOUUE LATEXSTY

to LISTSERV at DHDURZ1 to obtain a copy of the style
option file.

in the
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Abstract

An argument for the need for a programmable meta format: a
format that introduces a new syntactic level in TEX for document

style designers.

TEX has a number of characteristics that set
it apart from all other text processors. Its unsur-
passed quality of text setting and its capabilities for
handling mathematics are some of the more visible
aspects. On a deeper level, however, the extreme
programmability of TEX is just as big an asset. Any
layout can be automated to an arbitrary extent. (It
is strange that The TgXbook gives almost no hint of
this.)

The form such automation usually takes is
what is called ‘generalized markup’. The person
who keys in the text has at his or her disposal
comnmands that describe the logical structure of the
document, and as little as is possible of the visual
structure.

Document styles as they appear in IATEX are
examples of this. Here the layout is not merely
automated, it is completely hidden from the end
user. In particular, the same input can produce
widely different output by letting it be interpreted
by different styles.

With IATEX, however, the problem is the
production of document styles. This is a major
task, and consequently most people use either the
standard styles, or minor modifications of these.
Furthermore, IATEX does not offer sufficient tools
to produce even moderate variations on the layout
of the standard styles.

For scientific use of TEX one can become
reconciled to this situation. A scientist should be
more concerned with the contents than with the
looks of a document, so if there is a format that
offers all the tools to get those contents across to
the reader, the visual appearance is of secondary
concern. We may conclude that, for scientists,
IATEX fits the bill.
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When a document is not a scientific article,
however, the inflexibility of IATEX renders it useless.
The alternative would seem to be plain TEX, but
there the objection is the long and slow learning
curve.

One way out of this dilemma is the ‘front
end to TEX  approach taken in The Publisher from
Arbortext and Grif from Gipsi. Both systems
present almost a ‘wysiwyg’ (what you see is what
you get) interface to the user (the term ‘wysipn’,
what you see is pretty neat, has been used), and
allow altering style parameters via dialog boxes and
menus. In both cases, however, programming the
basic style structure and appearance is still less
than trivial.

In this article we describe an approach which
brings down the complexity of programming a style
to that of using it. We propose a front end
programming language for style design, which is
itself implemented in TEX.

The ‘Checklist’ Approach to Style
Definition

If one compares TEX to mouse-and-menu text pro-
cessor packages, one runs into two basic characteris-
tics of programming that constitute a disadvantage
when learning TEX.

The obvious first point is that TEX has a
syntax. Every TEX programmer knows that you
can have no end of fun with missing or mismatched
braces. Mouse riders are not bothered by this. One
can, at most, click the wrong item, but one cannot
click in the wrong way.

The second point is more subtle: programming
involves and imposes algorithmic thinking. Consider
the ordinary loop statement
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for $i$:=$1% to $n$
In many cases, all that is meant is

for all $i$ between $1$ and
$n$ inclusive

Thus, the syntactic formulation contains a se-
quentiality that may semantically not be present.
Similarly, the statements in a macro definition are
sequentially ordered, even when the corresponding
actions are in no such relation.

But even when actions are sequentially ordered,
it should not always be necessary for a style designer
to specify them in that same order. For instance, in
the design of a list environment the amounts of white
space above and below the list, and the amount of
indentation of the list, should be specifiable in any
order, even though they correspond to sequentially
ordered actions. Also, the decision whether or not
to break a page above a certain type of heading
should be specifiable at any point in the definition.

Such actions do not really correspond to design
decisions, rather they are the specific incarnations
of general parameters and switches. Thus, it
would be a valid approach to style design to offer
the person implementing the style a small number
of basic constructs (these could for instance be
headings, lists, and page layouts), each of which has
a ‘checklist’ of parameters and switches controlling
the final layout.

Abandoning sequentiality, and making most
specifications optional with default values, is then
a sensible way to facilitate TEX programming. An
implementation of these demands could take the
form of lists of keyword-value pairs. Such lists can
be presented in extremely simple syntax, and as
matching is performed by keyword instead of by
position, such an approach would meet some of the
criticism of algorithmic specification above.

As an example, the layout of unnumbered
section headings could be given in Lisp ‘property
list’ syntax as,

\defineheading:section

(white_above 6pt plus 2pt minus 1pt)
(white_below 6pt plus 2pt minus 1ipt)
(caption (size 12pt) (style bold)
(shape ragged_right))
but any other syntax is just as valid. It is advisable,
however, to steer clear of the idiosyncrasies of the
pure TEX syntax.

Metaformats

Checklists may capture a large part of the variation
in basic constructs, but for any set of parameters
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there will be a layout that eludes classification
in terms of these parameters. Thus, it seems
inevitable that a style implementer needs to do some
programming. However, it is possible to make a
very smooth transition between marking a checklist
and programming macros. For this, we need the
distinction between formats and ‘metaformats’.

Let us denote by the term ‘format’ any collec-
tion of macros that gives the end user commands
of a higher level than those of pure TEX. By
‘metaformat,” we will mean a format such that
the commands for the end user are in majority
not defined in the format. Metaformats offer the
tools with which a style implementer constructs the
commands for the end user.

In a restricted sense, the IATEX format is a
metaformat. A good example here is the \@start-
section macro, which is basic to IATEX, and in
terms of which commands like \section are defined
in the style files. The parameters of this command
are mainly numeric parameters determining the
layout. One parameter functions as a switch.

As another example, the \list command,
which is the basis for various environments in
IATEX, offers the style designer the possibility
for programmable extension. Such extensions are
specified by passing a piece of TEX code as the
second parameter, that is, I#TEX does not really
provide the style implementer with a separate
syntactic level.

Calling I#ATEX a ‘parameterized metaformat,’
we can also envision ‘programmable metaformats.’
There is no objection against implementing a new
programming language in TEX which would be
easier to learn and to use.

The challenge is then to find primitives that
allow formulation in a simple syntax and that are
sufficiently powerful for producing a wide range of
layouts. ,

By any other name .

One choice for the primitives of a metaformat is
immediately clear: the boxes and glue of TEX itself.
Any TgX programmer knows that you can do all
typesetting with boxes and glue, so why not give
them to a style designer? The problem of course is
how to simplify their declaration. It is here that the
writer of the metaformat takes certain decisions.
Consider, as an example, section headings such
as they appear in the I#TEX article style. These
1. Section title

1.1. Subsection title

take the form (but not the implementation) of two
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boxes on the same line: one containing the number,
the other containing the text. Also the headings of
the ‘artikel’ style can be described thus. But the
1. Section title
1.1. Subsection title
box of the number then has a prescribed width. In
both cases, however, the sum of the width is the
text width. We can therefore imagine that these
two layouts were specified as

\defineheading:section
(inline
({value sectionnumber)
(spaces 2))
(title))

for the standard [ATEX heading, and

\defineheading:section
(inline
((value sectionnumber)
(FillUpTo labelwidth))
(title))

Here the metacommand ‘inline’ is just an \hbox to
\hsize in disguise. It takes all boxes and sets them
at natural or specified width, and the width of the
box containing the actual heading is calculated to
fill the remainder of the text width.

Headlines and footlines provide a nice example
of how a programmable metaformat can make in-
telligent use of TEX’s glue. Like section headings,
footlines are a disguised \hbox to \hsize. A foot-
line with just a left aligned page number can be
specified like

(footline (value pagenumber))

where the format supplies a trailing \hfil to
prevent an underfull box. Cases where the number
should be right aligned can be specified as

(footline (whitespace fillerup)
(value pagenumber))

where the ‘whitespace’ is an \hfill, squashing the
trailing \hfil at the end of the line.

A syntax and instruction set, such as sketched
in these examples, tax the programming capabilities
of the format designer, but not those of the style
designer. In effect, the format designer implements
a new programming language on top of TEX with
a simple syntax, a small instruction set, and at the
same time, sufficient generality to produce a wide
range of layouts.

Obviously, a smaller instruction set makes
learning the format easier. Another advantage is
less immediately clear: it reduces the chance of
errors. More compact instructions will likely have
a more defined function; so on the one hand the
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style implementer need not specify those actions
that must be taken anyway, and on the other hand
the format can perform some consistency checking
on the intentions of its user.

Conclusion

We have argued the need for a ‘programmable
metaformat:’ a format that introduces a new
syntactic level in TEX for document style designers.
Such a level should probably have a different syntax
from pure TgX, and it should contain a relatively
small instruction set in which the actual user macros
are written. We have indicated that elements of
such a format can, to a large extent, be captured in
‘checklists.” Others can take the form of intelligently
disguised TEX primitives. We believe that a format
incorporating these principles is possible, and that
it can be taught to people with little knowledge of
TEX.
As an illustration of these ideas we present
the style definition of this article in the ‘Lollipop’
format.

Example

The following piece of code is the style definition
for this article given in the ‘Lollipop’ format.

\typeface:Computer
\fontsize:10 \fontstyle:roman

%ideclare \parindent

\distance:indentation=20pt

%white space around text elements

\distance:whiteline=6pt plus 2pt
minus 2pt

\distance:leadingwhite=whiteline

\distance:trailingwite=0pt

%lots of defaults used here
\defineheading:section
fontstyle:bold stop

%very simple page layout
\definelayout:twocolumn
height:22.5cm width:16.5cm
band:start column
whitespace:0.6cm
column
band:end
stop
\twocolumn %install output routine

%iparagraph shape
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\defineparagraph:flushright indent:yes
rightjustified:yes stop
\flushright %install paragraph shape

%bibliography
\definelist:literature counter:1
item:left
litteral: [ value:itemnumber
litteral:]
item:end stop
\externalreferences:yes
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Abstract

The author has recently been involved in typesetting a 700 page
book in a mixture of PosTSCRIPT and Computer Modern
fonts. This paper describes some of the techniques developed
to improve the assthetics of the book, with particular reference
to the techniques necessary to integrate fonts from two distinct

families.

Reference is also made to techniques for improving

the visual consistency of the book, such as direct editing of
PosTScRIPT inserts and dynamic calculation of table widths.

During the period 1987 -1989, I spent considerable
time collaborating with Professor I.L. and Professor
R.S. Gibson of the Universities of Waterloo and
Guelph respectively on the typesetting of a major
new work on the principles of nutritional assessment.
The book was to be published by an internationally
renowned publishing house, and the design was, to
a certain extent, dictated by house standards, but
the publishers allowed us considerable flexibility in
the implementation of those standards, and the
resulting work owes as much to original design as it
does to house styles.

The trim and text dimensions of the book
were fixed by the publisher as 36 pc x 55.5pc and
27 pc x 45 pc respectively, and it was felt that these
dimensions dictated a single-column style (there are
also many unresolved difficulties in the implemen-
tation of multi-column styles, where floating and
non-floating objects may span an arbitrary number
of columns). We decided that the text font should be
Adobe Times-Roman, with its variants Times-Italic,
Times-Bold and Times-BoldItalic. The book was
by no means maths-free, and rather than attempt
to re-implement the maths-oriented definitions of
plain.tex (or lplain.tex) we decided to retain
the use of the Computer Modern Symbol, Maths
Italic and Maths Extension fonts. Greek majuscules
and minuscules were taken from the Adobe Symbol
font, as upright rather than italic minuscules were
desired.

Having chosen the fonts to be used, we next
needed to decide on the most appropriate size and
leading; this, to my mind at least, led to one of the
most significant design decisions of the entire work.
We experimented with ten, eleven and twelve point
Times-Roman, on a variety of leadings, and felt
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that none of these offered the perfect combination
of characters per line and lines per page. Ten-point
Times-Roman had too many characters per line,
eleven-point had just about the right number, and
twelve-point had too few, while 10/12 point offered
the ideal number of lines per page; 11/12 was too
cramped vertically, 11/12.5 was about right but
gave too few lines per page, and of course 11/13.6
and 12/14.5 gave even fewer. It seemed that we
wanted the impossible: a font that was as wide as an
eleven-point Times-Roman which could nonetheless
be set on a twelve-point leading.

At this point, inspiration struck: as we were
using POSTSCRIPT fonts, on a POSTSCRIPT output
device (a Linotronic 300), there was no reason why
we should not scale the fonts anamorphically —in
other words, shrink the font vertically while leaving
it unchanged horizontally. A few experiments (and
a 'phone call to John Gourlay of ArborText, to find
out how to retain the anamorphic scaling when their
standard prelude insisted on turning it off again)
later, we had a range of anamorphically scaled fonts
available for proofing. It was immediately obvious
that anamorphic scaling had to be subtle to be
effective: 22/25 was awful; 23/25 OK, and 24/25
excellent. An anamorphic scaling of 24/25, applied
to an 11/12.5 point font/leading, yielded a font
that was a little over 10.5 points vertically, while
of course still being eleven points horizontally, on a
twelve-point leading. This gave us the ideal number
of characters per line, lines per page, and adequate
leading: 10.5/12 it was to be.

Of course, we still had to have the publisher’s
approval to use this font, so we carefully prepared
sample pages of each of the potentially acceptable
font /leading combinations, together with a sample
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page in our new anamorphic 10.5/12 Times-Roman,
and sent these off for approval. We were overjoyed
when the publisher not only selected 10.5/12, but
pronounced it “one of the best examples of Times
Roman which he had seen.”

Anamorphic scaling of PosTSCRIPT fonts was
one thing, but anamorphic scaling of Computer
Modern was another. We were not using Graham
Toal’s POSTSCRIPT outlines of Computer Modern,
but 1270dpi bitmaps (pk files); how were we to
re-scale these? The solution was simplicity it-
self: rather than scale the fonts individually, we
would scale the whole document. Fonts which are
presented as POSTSCRIPT bitmaps are subject to
exactly the same set of manipulations as any other
POSTSCRIPT object, and thus can be anamorphi-
cally scaled. Of course, scaling of a Computer
Modern font bitmap undoes at a stroke all the hard
work that METAFONT and the font designer have
together achieved, in terms of the exact pattern
of pixels output by METAFONT for a particular
character, design size, magnification and mode def-
inition, but the amazing thing is, it just doesn’t
seem to matter! Admittedly the scaled Computer
Modern fonts form only a small proportion of the
total glyphs typeset, but it would take a very careful
and trained eye to spot that they are not produced
from the canonical bitmaps.

At this point, it is worth digressing slightly and
discussing the implementation language(s). Of the
two of us actually typesetting (rather then writing)
the book, one (Ian Gibson) is a confirmed though
flexible IATEX user, while the other (the present
author) is a totally bigotted Plain TEX addict, who
will admit to no merit whatsoever in any of the
so-called higher-level formats — needless to say, this
lead to some interesting discussions... Nonetheless,
it was amicably agreed that the book would be
set in IATEX, but that any changes to the default
style files (and, as it turned out, to lplain.tex,
1lfonts.tex and latex.tex) would be implemented
through the medium of Plain TEX. In practice, this
led to very few problems. Just occasionally an ob-
scure look-ahead involving \futurelet and/or \af-
terassignment failed unexpectedly, and this lead to
a few problems in debugging the code, but in general
Plain TEX and IATEX co-existed satisfactorily with-
out any real difficulties. POSTSCRIPT modifications
were, of course, implemented in POSTSCRIPT.

The book also included a very large number
of illustrations and graphs, neither of which are
TEX's forte, and these were prepared using either
Harvard Graphics or Adobe Illustrator. These pack-
ages are both capable of producing (encapsulated)
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PosTSCRIPT output, and of using the Adobe font
set. In practice, the graphics packages were config-
ured to use Adobe Helvetica, and captions typeset
in TEX were similarly set in Helvetica. The mech-
anism by which these figures were incorporated is
(very) loosely based on a macro which was first pub-
lished as \PrintChart by ArborText in the docu-
mentation accompanying DVILASER/PS; the most
recent version of the revised macro (\PostScript)
is attached as Appendix A. The macro allows the
coordinates of the desired portion of the original
figure (with respect to the lower left corner of the
page) to be specified, and also allows the final
height and width to be specified —this does, of
course, allow the aspect ratio of the figure to be
altered during insertion, but this feature is rarely
desirable or used. More important, however, is
that it allows the inserted figure to be scaled up
or down from the original, but this can have an
adverse effect on the asthetics and consistency of
the book, for the following reason: the originals
will almost certainly have been prepared without
allowance for the possibility of subsequent scaling,
and will typically have a consistent set of line sizes;
after scaling, lines which were originally the same
size (we chose 0.4 pt to match the default rules
of TEX) would have been of varying size, and it
was therefore necessary to edit the POSTSCRIPT
files produced by Adobe Illustrator and Harvard
Graphics to pre-scale the line thicknesses to allow
for subsequent re-scaling. The font sizes similarly
had to be pre-scaled by editing. This caused one
amusing problem: the editor used by Ian to make
these changes to the POSTSCRIPT files had an un-
controllable urge to write a <control~Z> at the
end of each file, and a special POSTSCRIPT macro
definition for <control-Z> had to be written, to
prevent otherwise insuperable difficulties.
Returning to the question of fonts, the next
issue to be addressed was visual font matching. Re-
member that we were using Adobe Times-Roman
for the text, Computer Modern Maths Italic, Sym-
bol and Extension for mathematics, and Adobe
Symbol for Greek majuscules, minuscules and vari-
ous other characters. The first problem was simply
one of achieving consistent perceived size. While
Adobe Times-Roman (scaled \magstephalf) and
Computer Modern Maths Italic and Symbol ten-
point (scaled \magstephalf) are very well matched
for size, we soon discovered that the Adobe Symbol
font, similarly scaled, was far too large. The ques-
tion was, by how much to reduce it ? If design size
was an inadequate criterion, perhaps the z-height of
the font would be a better metric. We tried again,
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this time adjusting the scaling of Adobe Symbol
such that its z-height (as measured by \font-
dimen 5) exactly matched the z-height of Adobe
Times-Roman; still the fonts appeared visually to
be of different sizes. Finally we tried matching
the heights of a pair of individual characters from
the two fonts: as the p from Symbol was the
most common of the Greek minuscules, we matched
its exact height to that of the character from the
Times-Roman font with which it most frequently
occurred in juxtaposition (lower-case g¢), and this
technique was found to give the best visual match.
The code for dynamic font matching is given in
Appendix B.

A further problem manifested itself: in de-
signing the Computer Modern fonts, Knuth had
obviously been influenced by the requirements of
mathematical typesetting. In particular, the height
of maths operators such as plus, minus, greater-
than, less-than, etc. had been optimised to match
the heights of the lower-case letters between which
they were most likely to occur. In a scientific (but
not mathematical) text, maths operators tend to oc-
cur between numbers, upper-case letters and lower-
case letters with approximately equal frequency, and
when seen between numbers or upper-case letters,
the maths operators tend to look rather too low.
Barbara Beeton was consulted on this problem, and
_ suggested that one obvious solution would be to
use METAFONT to generate alternative glyphs for
the maths operators, raising them by an appro-
priate amount from the baseline. Whilst this was
undoubtedly the right approach, it was potentially
very time-consuming, and a pure TEX solution was
sought. We also wished to avoid making changes
to the text of the document, and thus a solution
involving the replacement of all occurrences of +
by \+, - by \-, etc., together with re-definitions
of \+, \-, etc., was ruled out. This left us with
only one apparent option: the maths operators
had to be made active and defined as macros,
with their replacement text being that necessary
to raise the original operator by an appropriate
amount, while otherwise retaining the operator’s
original semantics including its maths class (\math-
ord, \mathop, \mathbin, \mathrel, \mathopen,
\mathclose, \mathpunct). Rather than write an
individual definition for each maths operator, we de-
veloped a single macro \mathsraise, which, when
applied to a maths operator, made it active in
maths mode and re-defined it in terms of its origi-
nal meaning; we similarly developed an alternative
form, \raisemaths, which had an analogous effect
when applied to named maths operators such as
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\pm, \ge, \le and \times. We could then simply
list the operators to be raised, as in:

\mathsraisge <
\mathsraise > %
\raisemaths \pm
\raisemaths \ge %

also +, -, = and /

also \le and \times

Thereafter each operator so listed had its new
meaning in maths mode only, retaining its original
meaning outside of maths mode. With hindsight,
it might have been desirable to be able to specify
individually the amount by which each operator
was to be raised, but in practice a common factor of
0.15 ex seemed both necessary and sufficient. The
\mathsraise macros are given in Appendix C.

Many other changes proved desirable in the
production of this book; a new ‘the-book’ style
was derived by extensive modification from the
standard ‘book’ style for I4TEX, and PosTSCRIPT-
specific versions of lplain.tex, 1lfonts.tex and
latex.tex were generated (called pslplain, psl-
fonts and pslatex, respectively). PSlfonts, in
particular, was considerably modified from its pro-
genitor, firstly to change all possible references to
Computer Modern fonts to the nearest POSTSCRIPT
equivalent, but subsequently to pre-load far fewer
fonts, as the implementation placed severe restric-
tions on the number of fonts that could be concur-
rently loaded. Special \struts were defined for use
in ruled tables, to ensure adequate vertical white
space above and below each row, and automatic ta-
ble sizing was implemented, which ensured that any
table which exceeded 0.85\textwidth was auto-
matically stretched to occupy \textwidth, thereby
improving the visual consistency of the book. This
last technique required an iterative approach to
circumvent the limitation imposed by \multispan,
whereby all additional space is dumped in the last
column spanned. A new version of \caption was
implemented to make use of information saved by
the \PostScript and \SetTable macros; this en-
abled us to set captions to the same width as the
figure or table to which they referred.

All of this took time—considerable time—
but in the opinion of the author it was time
well spent. The finished book bears neither the
traditional TEX stamp of Computer Modern, nor
the traditional IATEX stamp of overly large fonts and
excessive white space. It more closely resembles a
traditionally typeset book, and this was, in essence,
the underlying aim: the typography and design were
intended to be totally transparent to the reader,
serving solely to draw his or her attention to the
content. We believe that we have achieved this aim.
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Appendix A: The \PostScript macro, for the
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%

) A very arcane TeX/PostScript macro

% ===

%

\newif \ifoutline
\newdimen \border

\def \PostScript file:#1

xmin:#2; ymin:#3; xmax:#4; ymax:#5;
width:#6; height:#7; options:#8J

{%
\outlinefalse
\border = 0 pc
\setbox O = \hbo
{\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
\def
%
% The options macros
/A
\def
\def
\options

X
\file
\xmin
\ymin
\xmax
\ymax
\width

{#1 Y%
{#2 %
{#3 }%
{#4 1},
{#5 }
{#6 }%

\height {#7 }%
\options{#83}%

\Xmean
\Ymean
\Xsize
\Ysize
\Width

{\dimen
{\dimen
{\dimen
{\dimen
{\dimen

\Height {\dimen
\0{\count 0 }¥%

\1{\count 1 }%
\2{\count 2 }%
\3{\count 3 }%
\4{\count 4 }¥%
\5{\count 5 }¥%
\6{\count 6 }%

0}
1}
2
3}
4 3}
5 }%

\box {\outlinetruel,

\outline {\outlinetruel}y,

\message {Border is \the \border}}

\6 = \bo

rder

\ifoutline
\message {Figure will be enclosed in a boxl}y
\def \rule

{\ifhmode

\else

\vrule
\ifvmode

\else

\hrule

inclusion of PosTScCRIPT figures
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\message {Are you sure you
should be trying to
draw rules in this

mode 73}%
\fi
\fi
YA
\else
\message {Figure will not be enclosed in a boxl}¥
\def \rule
{\ifhmode
\vrule width 0 sp
\else \ifvmode
\hrule width 0 sp
\else
\message {Are you sure you
should be trying to
draw rules in this
mode 7}Y%
\fi
\fi
Y
\fi

\Xmean = \xmin
\advance \Xmean by \xmax
\divide \Xmean by 2
\0 = \Xmean
\Ymean = \ymin
\advance \Ymean by \ymax
\divide \Ymean by 2
= \Ymean
\Xsize = \xmax
\advance \Xsize by -\xmin
= \Xsize
\Vsize = \ymax
\advance \Ysize by -\ymin
\3 = \Ysize
\Width = \width
\4 = \Width
\Height = \height
= \Height
\def \xmean {\the \0 }%
\def \ymean {\the \1 }%
\def \xsize {\the \2 }%
\def \ysize {\the \3 }J
\def  \width {\the \4 }%
\def \height {\the \5 }}
\def \border {\the \6 1}
\vbox to \Height
{\vss \rule
\hbox to \Width
{\hss
\rule height 0.5 \Height depth 0.5 \Height
\hskip 0.5 \Width
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Y

\special

{ps::[asis,begin]

\special
\special

\hskip 0
\rule he
\hss
Y

\rule \vss

i

0 SPB

/ChartCheckPoint save def
Xpos Ypos translate

\width \xsize div

\height \ysize div

scale

/sptobp

{65536 div 72 mul 72.27 div} def

\xmean sptobp neg
\ymean sptobp neg

translate

newpath
/border {\border sptobp} def
\xmean sptobp \ymean sptobp moveto
\xsize sptobp 2 div neg border add
\ysize sptobp 2 div neg border add
rmoveto

\xsize sptobp border 2 mul sub 0 rlineto

0 \ysize sptobp border 2 mul sub
rlineto
\xsize sptobp border 2 mul sub neg O
rlineto
closepath
clip
newpath
265 dict begin
/showpage {} def
Yh
{ps:plotfile \file asis}

{ps::[asis,end]

end

ChartCheckPoint restore

0 SPE

4

.5 \Width

ight 0.5 \Height depth 0.5 \Height

\message {The dimensions of the figure are:

\copy 0

{ht: \the \ht O}
{dp: \the \dp 0}
{wd: \the \wd 0}

Y
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Appendix B: The \LoadFont macro, for the dynamic matching of font sizes

\newfam \symfam

\newcount \symfactor
\newcount \xheight
\newcount \fudgefactor
\newcount \scalefactor
\newcount \canonicalxheight

\def \loadfont #1=#2 [#3]

{

\fudgefactor = 10

\scalefactor = 10

\setbox 0 = \hbox {\the #3 0 g}
\canonicalxheight = \ht 0
\symfactor = 1000

\font #1 = #2 scaled \symfactor
\setbox 2 = \hbox {#1 \char ’155}
\xheight = \ht 2

\ifnum \xheight = 0

\then
\relax

\else
\multiply \symfactor by \canonicalxheight
\divide \symfactor by \xheight
\multiply \symfactor by \fudgefactor
\divide \symfactor by \scalefactor

\fi

\message {Loading font #1 = #2 scaled \the \symfactor}
\font #1 = #2 scaled \symfactor
}

\viiipt
\loadfont \viiisymtext = pssym [\textfont]

\loadfont \viiisymscript = pssym [\scriptfont]
\loadfont \viiisymscriptscript = pssym [\scriptscriptfont]

\ixpt

\loadfont \ixsymtext = pssym [\textfont]

\loadfont \ixsymscript = pssym [\scriptfont]

\loadfont \ixsymscriptscript = pssym [\scriptscriptfont]
\xipt

\loadfont \xisymtext = pssym [\textfont]
\loadfont \xisymscript = pssym [\scriptfont]
\loadfont \xisymscriptscript = pssym [\scriptscriptfont]

\Q@addfontinfo \@viiipt {\textfont \symfam = \viiisymtext

\scriptfont \symfam = \viiisymscript
\scriptscriptfont \symfam = \viiisymscriptscript}
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\Q@addfontinfo \@ixpt {\textfont \symfam = \ixsymtext
\scriptfont \symfam = \ixsymscript
\scriptscriptfont \symfam = \ixsymscriptscript}

\Q@addfontinfo \@xipt {\textfont \symfam = \xisymtext
\scriptfont \symfam = \xisymscript
\scriptscriptfont \symfam = \xisymscriptscript}

42
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Appendix C: The \mathsraise macros, for the height adjustment of maths operators

\catcode ‘\@ = i1

\gdef \mathsraise

make ‘@’ a letter ...

define the main procedure with no parameters

{4 % as we have to change catcodes immediately
\begingroup % will be closed as first thing \m@thraise does
\def \Qctivateall % define a macro to make all characters
{% % except <space> active

\count 0 = 0 % for i := 0 to 127
\loop \catcode \count 0 = \active % \catcode[i] := \active
\ifnum \count O < 127 \advance \count Q0 by 1 % endfor
\repeat \catcode 32 = 10\relax % \catcode <space> = 10
% % \@ctivateall now defined
\def \mQ@thraise ##1% % this procedure does all the real work, raising
Lk % the character while retaining its maths class
\endgroup % restore normal catcodes a.s.a.p.
\mathchardef \tCmp = \mathcode ‘##1Y % get the mathcode of #1
\mathcode ‘##1 = 32768\relax % make it maths-active
\def \@ftermathchar ####1"{"}% % \mathchar" -> "
\def \m@thselect  ####1), a procedure to select maths classes
{ % the parameter is normally a hex string
\count O = ####1\relax /) get the mathcode into \count 0
\divide \count0 by 4096 % only interested in the top three bits
\ifcase \count0 \mathord % use these to select the maths class
\or \mathop
\or \mathbin
\or \mathrel
\or \mathopen
\or \mathclose
\or \mathpunct
\or \mathord
\fi
Yh % \m@thselect now defined
\edef \t@mp {\expandafter \@ftermathchar \meaning \t@mpl}} gets hex value
\edef ##17, % define parameter-1 to yield the same character
{4 % raised by 0.15ex but retaining its maths class
\noexpand \m@thselect {\tOmply
{\mathchoice
{\raise 0.15ex \hbox {$\displaystyle \mathchar\tCmp$}}%
{\raise 0.15ex \hbox {$\textstyle \mathchar\t@mp$}}%
{\raise 0.15ex \hbox {$\scriptstyle \mathchar\tQmp$}}%
{\raise 0.15ex \hbox {$\scriptscriptstyle \mathchar\t@mp$}}}%
/A % parameter-1 now defined
YA

\Qctivateall \m@thraise
Iy

\def \raisemaths #1Y%

{%
\def \aftermathchar ##1"{"}V,
\def \mathselect  ##1%
{%
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h
A

make everything bar <space> active, then
get and process the next character
\mathsraise now defined

this procedure does all the real work, raising
the character while retaining its maths class
\mathchar" -> "

a procedure to select maths classes

the parameter is normally a hex string
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\count 0 = ##i\relax % get the mathcode into \count O
\divide \countO by 4096 J only interested in the top three bits
\ifcase \countO \mathord % use these to select the maths class

\or \mathop
\or \mathbin
\or \mathrel
\or \mathopen
\or \mathclose
\or \mathpunct
\or \mathord
\fi
Y % \mathselect now defined
\edef #1{\expandafter \aftermathchar \meaning #1}} gets hex value
\edef #17 % define parameter-1 to yield the same character
{% % raised by 0.1Bex but retaining its maths class
\noexpand \mathselect {#1}/
{\mathchoice

{\raise 0.15ex \hbox {$\displaystyle \mathchar#1$}}%
{\raise 0.15ex \hbox {$\textstyle \mathchar#i$}}¥
{\raise 0.15ex \hbox {$\scriptstyle \mathchar#1$}}%
{\raise 0.15ex \hbox {$\scriptscriptstyle \mathchar#1$}}}}
% % parameter-1 now defined
% % \raisemaths now defined

\mathsraise
\mathsraise
\mathsraise
\mathsraise
\mathsraise
\mathsraise

1+ VvV A

~

\raisemaths \pm
\raisemaths \ge
\raisemaths \le
\raisemaths \times

\end % of text
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Abstract

TEX was created in the tradition of typesetting printed pages for
bound volumes. For hundreds of years, printers considered the
page as a block of type surrounded by margins. As adequate
margins were required for binding, practical considerations
became aesthetic needs applied by strict formulas. Earlier
concepts of pages, such as certain Egyptian hieroglyphs, Roman
scrolls, and medieval illuminated manuscripts, considered the
entire page area as a pattern, to be filled or not, depending on
numerous aesthetic, practical, or economic criteria.

New methods of production, such as photomechanical
plates, or types of display, such as video terminals, mean that
page design and formatting need not be limited by traditional
conventions. Instead, pages can be considered for loose-leaf books
(especially with on-demand printing), where text, graphics, and
space are arranged over multi-page spreads. Or, in another
instance, pages can be treated as small blocks, called up and
presented in a multi-window environment on a video terminal.

The limitations of the printed page are not intrinsic to
TeX. TEX macros can be modified to present text, graphics,
and space in blocks on a complete or partial page block (that
can be combined or recombined). TEX macros can also free
reading order from European conventions. The same macro,
for instance, can produce lettered lists using any alphabet in
a cartesian coordinate system. A prototype markup language,
ArchiTEX, uses select TEX macros to produce flexible, modular

page patterns for a variety of output devices.

The evolution of print from rock faces to liquid
crystal displays can be characterized in four formats.

® Archaic (rock, bone)

® Classic (scroll, book)

® Modern (newspaper, magazine)
e Hypernian (computer, laser)

Typographic presentations evolved from the process
of inscription, which has been limited by tools (such
as chisel, pen, laser) and media (such as stone,
paper, cathode ray tube). Each format can be
characterized by media, speed of transmission, and
ubiquity. Each format is also part of a historical
sequence as well, and its particular uniqueness is the
result of the interaction of unique characteristics.
After ten thousand years or more, some archaic
peoples still put expressions on rock faces; even
modern peoples do so on the walls of buildings in
cities—it’s called graffiti or art. Books have been

Proceedings of TEX90

printed on clay, wood, leather, and paper for over
three thousand years. News format, in newspapers
and magazines, for several hundred. Hypermedia,
coordinated by computer, for two decades. All four
formats exist concurrently.

Traditional Page Shapes

Classic. In Egypt, the pith of papyrus stalks
were cut into thin strips, which were dried and
then laid out in a row with edges overlapping.
Another row was laid crosswise, then the two layers
were moistened and pounded together. The sheet
was sized, dried and glazed; it was supple and
flexible-——very suitable for being rolled. Sheets
could then be glued together side-by-side to form
long sections (possibly several hundred feet long).
Ordinarily sheets were 6-7 inches high. The side
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with horizontal strips is called the recto side; the
vertical is called verso. The recto side was preferred
for writing and became the inner side when rolled.
The blank verso became the outside. Egyptian
papyrus scrolls were written in hieratics {a simplified
form of heiroglyphics, and later further simplified
in demotics) in vertical columns separated by thin
black lines; sometimes illustrations accompanied
the text along the top or bottom of the scroll.
As illustration assumed more importance it was
placed in the text. Many scrolls had a horizontal
frieze marked off from text by double ruled lines—
for important scenes, the enlarged and extended
completely into the text area the full height of the
scroll (see Figure 1).

1 . - rpres €
B RBER A €
O IRdari BLUSS Gy S WM T
. ! ] lL )V\‘ I \ N
<

=3
AEREET
rsy w2 T
s %
kS

o7

o
i

“"‘ e

g
22 D ZEe A=
SlchEz s mitsle 2
A e gl
1 m S| Tl st <e T
’;Ii‘ﬁﬁé =5 WfFIET
SR L

Figure 1. Egyptian Book of the Dead

Several hundred years later, the text was pre-
sented horizontally from right to left in columns,
and the illustrations were put in the columns of text
where they were related, sometimes narrower but
rarely wider than the column. This format persisted
through Greek and Roman manuscripts to medieval
and modern books. Thus, columns of text, with
illustrations, forms one of the oldest conventions of
book formatting. A book was read by unrolling
it. The division into columns effectively divided the
book into “pages”. The text began at the extreme
right and moved from right to left. When the book
was finished it had to be rerolled.

Although the Chinese (at about the same
time) started writing on shell and bone, they made
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wooden tablets, and later, paper (a silk, cotton, leaf
composite) pages into books. Writing began in the
upper right corner and ran downward; lines moved
from right to left.

Greek scrolls were smaller than Egyptian ones.
Although Greek scrolls were also written in columns,
characters were presented continuously, in capitals,
without breaks between words. Illustrations were
included within text (see Figure 2). Punctua-
tion was usually nonexistent. Breaks in thought
were sometimes indicated by an underlining stroke
known as a paragraphos or by a small blank space.
Although there was blank space at the beginning of
a scroll, to protect the first part of the roll, titles, if
any, appeared at the end of the text. As books were
more widely read, top and bottom margins became
wider to protect the text as the papyrus wore at the
edges.

Figure 2. Eudozus Roll

The Greeks copied papyrus books, but also used
small tablets of wood for writing exercises. Two
or more tablets were bound together sometimes
by scribes or traders. After vellum (from animal
hide) became available, the form of tablet books
was adopted by the Romans—and called a codex.
Vellum books were used for small and less expensive
editions, especially since both sides could be used.
The Egyptians and Greeks also adopted this form
of book. Some codices were folded like fabric, but
were awkward to read and refold (like maps). Soon,
books were divided into simple folds tied together
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by string (as later book signatures were to be done).
The format of such books was relatively small (the
ratio of width to height was about 2:3). The practice
of placing the title at the end was continued. By
the fifth century A.D., the title was placed at the
beginning as well; larger formats were also more
common with wider margins, especially at the top
and bottom. Foliation was introduced, usually
on the front side of each sheet, since the page
order could be confusing. Pagination came over
a thousand years later as a printer’s convenience
(pagina=page, folium=sheet).

The Irish developed an angular, compressed
minuscule hand (from the Roman half uncial form),
which was disseminated by monks on their travels.

After the monks cut vellum into sheets, they

scratched guide lines with an awl or drew them with
red ink or a graphite pencil to contain the characters
(the first baselines and possibly grids); the distance
between lines was marked in the margin. There
was little standardization, otherwise. The scribe
determined the column width (usually 2-3 inches
with a half-inch gutter). Larger white areas were
left as margins on the more splendid scrolls. Upper
and lower margins, as well as gutters, were generous.
The entire physical area was regarded as space to be
filled, with words, pictures, illuminations, detailing,
notes, and designs (see Figure 3).
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the palace of Phaistos on Crete. Later, in China
in A.D. 1041, Pi-Sheng developed type characters
from hardened clay. Clay, however, did not hold up
well under repeated impressions. By 1397 in Korea,
type characters were being cast in bronze. Then, in
1440, Johann Gutenberg demonstrated for Europe
the commercial possibilities of graphic reproduction
with metal type. Gutenberg created a practical
apparatus for casting the types. The small sizes of
these rectangular blocks of metal type required a
fine measuring system (the point system established
by le Juene in 1737).

The first printers took manuscripts as their
models; the arrangement of the page was followed
closely (see Figure 4). Those features that could
not be printed (initials or decorations) were added
by hand. Pictorial production changed with tech-
nology, from drawings and woodcuts to lithograhic
processes, photographic etchings, and scanning. In
only fifty years, Aldus Manutius had transformed
the Gothic type to a roman face and integrated illus-
tration into a “perfect” book, the Hypnertomachia
Poliphili (see Figure 5). Often, however, graphics
dominated print. In many renaissance or rococo
books, the illustrations stood out at the expense
of the text. This was especially true of botanical
or travel books. Later, print dominated graphics,
often for economic reasons.
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Figure 3. Book of Kells

Modern. Moveable type, in the form of a clay disk
dating from 1500 B.C., was found in the ruins of
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Figure 4. 42-line Gutenberg Bible
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Figure 5. Manutius’ Hypnertomachia

From Gutenberg’s time, the page was regarded
as a block of type surrounded by a frame of white
space. The white space, margins, were left as
printing and binding requirements for single pages.
Later, printers put two or four pages on one
sheet, which changed the ratio of inside to outside
margins. As is so often with technology, practical
convenience became interpreted as aesthetic theory,
so that “pleasing” margin proportions are taught to
apprentices still (as of 1971, when I was a printer’s
apprentice).

Modern Page Conventions. On a page, a group
of elements is arranged in a hierarchy according
to emphasis, which is often achieved by contrasts.
Each element is related in the whole page.

The difference between the type page (text
area) and page size (paper area) is the margin area.
Deluxe and expensive editions of a book still tend
to have wider margins. A traditional margin ratio,
as the result of printing four-up (or more), is two
units for the inside, three units for the top, four
units for the outside, and six units for the bottom,;
this series (2/3/4/6) of column-to-margin ratios is
based on the golden section (1/1.618) and can be
found in some classic and medieval manuscripts.

There is a relatively small range of book sizes,
centered around a comfortable human scale; few
archaic or classic books were larger than nine
by thirteen inches. The size of a book can be
manipulated by type size and style; some typefaces
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have long alphabet lengths and may require extra
leading between lines. The placement of headings,
graphics, and white-space can add or subtract to
the length of a book.

Ophthalmological studies show that reading is
easier when letters are different from each other.
Serif letters are easier to read than sans-serif; mixed
upper and lower case easier than upper case. Size is
also important. Very large or small sizes are difficult
to read as text. Type size is recommended to be 10
to 12 points (for adults) for legibility. Small type
may make word recognition more difficult; large
type may make sentence recognition more difficult
(by focusing perception on a small section of the
whole). Weight (stroke thickness) affects legibility,
as does kinds of face (italic, bold) and amount of
leading.

The measure, or line length, is important to
achieve a pleasant reading rhythm. Lines too short
or too long may be tiresome to read. There are
a number of rules to determine the appropriate
line length: Mergenthaler Linotype suggest 40
characters at any size; Skillin et al. suggest a line
range of 18 to 24 picas for 10-point type, with
the ideal width being 22 picas; an alphabet length
{(which is the horizontal measure, in points, of the
lower case alphabet set in type of one size and face),
can be used to describe an optimum text width; it
has been set to 1.6 alphabet lengths.

After the width of the page is determined, the
length is chosen, usually intuitively, to be of good
proportion. Skillin et al. note that a ratio of 1 to
the square root of 2 (1.418) is pleasing.

Color combinations affect legibility. Although
one government study showed that dark brown ink
on light brown paper is easiest on the eye, black on
white is traditional and considered the most legible
combination. The typographic properties of text
are partly defined by the white space on a page.
The tone is set by the lightness or darkness of type.

Eye movement is influenced by the visual
qualities of text. The text area can have different
kinds of alignment (the way text lines up on a
column or page): align left (also called flush left
or raggedright), align center, align right, or justify
(flush right and left). Ragged right provides visual
cues that increase legibility. The rhythmic line
breaks provide visual points of reference.

The basic findings of legibility research are
still valid: interword spacing should be constant,
lines of words should be optimum length (see
previous formula), and interword space should be
less than interline space. Often the readability and
“friendliness” of a work can be increased with good
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margins, especially as long as books continue to be
presented in bound paper form. Margins are not
necessarily obselete for design purposes.

There is no one way of designing a document.
Many ways are effective, and many are ineffective;
the effectiveness depends largely on the purpose:
communication, impression, shock value, instiga-
tion, inspiration, formality. Typography is usually
serial and straight-line. The magazine, BLAST,
put out by Wyndham Lewis (1914) broke most
typographic conventions with its style. Each let-
ter could have a separate baseline, at random or
circular for instance (see Figure 6). Some books,
notably those by Marshall McLuhan on the media of
communication and the architectural notebooks of
Paolo Soleri (see Figure 7), consciously violate the
conventions of margin and typography, preferring to
communicate as much between the lines. Changing
styles influenced book design. The functionalism in
the 1920s, with its principle that the practical is
the aesthetically correct, divided text into irregular
sections and favored unsymmetrical arrangements
(to emphasize the important material). The el-
emental typography of that period was used for
commercial purposes, like posters. It had the effect
of freeing books from dependence on traditional
typefaces. The democratization of typesetting, with
new programs, may also free us from conventions,
as many practitioners are ignorant of the history
and standards.
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Technological Platforms.

Limitations Early concepts of “pages”, such
as certain Egyptian hieroglyphs, Roman scrolls,
and medieval illuminated manuscripts, considered
the entire page area as a pattern to be filled
depending on numerous aesthetic, practical, or
economic criteria. The illustrations of Newton and
da Vinci were integrated into the text of their
manuscripts (which were done by hand). Printing
technology, however, found some copy, illustrations
and tables for instance, difficult to integrate into
text (and they charged higher prices for such penalty
copy). Graphics was done separately from text; the
positioning was often determined by page layout
and so the graphics were often displaced from the
text.

Traditionally, the size of paper (or tablets or
papyrus) was determined by what was available
and affordable. With typesetting, pages became
larger, especially newspages, reference books, or
folio (de luxe versions or coffee table) books—
or smaller; Aldus Manutius started a printing
business to issue critical editions (“pocketbooks”)
of classical authors. At that time, most books
were done in a folio (two-up) or quarto (four-
up) format, but Manutius printed in an octavo
(eight-up) format with a reduced typeface based
on cursive handwriting and adapted to the smaller
size of pages (referred to as Aldine by Italians and
italic by everyone else). Computer design seems to
be limited by standard output devices, which use
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predominantly type A pages in North America or
A4 in Europe. If the recommendations of legibility
research are followed, then most designs are limited
to two-columns or one column with very wide
margins.

Potential Three basic structures for present-
ing information can be identified: words, tables,
and graphics, according to Tufte (as well as combi-
nations of the three). From early times, the author
was responsible for putting thought into graphic and
typographic form. With the advent of traditional
typesetting, the form of the thought was redesigned
within the limitations (physical and financial) of
the technology. With computer technology, the
form is often determined first and depends on the
limitations of the program (as well as of the devices
and finances).

New forms of display, such as video terminals,
mean that page design and formatting need not be
limited by traditional conventions. Instead, pages
can be considered for loose-leaf books (especially
with on-demand printing), where text, graphics,
and space are arranged over multi-page spreads.
Or, in another instance, pages can be treated as
small blocks (that have pop-up tables and graphics
blocks), called up and presented in a multi-window
environment on a video terminal (as in Digital’s
on-line bookreader). or in a specific hypermedia
context.

As computation is adapted more to human
needs, interfaces may become friendlier, then trans-
parent. In a virtual world, publications may be
more accessible and manipulatable. Publications
may regain a concern for overall pattern. Impor-
tantly, pattern recognition is one way of dealing
with information overload.

Trends

Writing, arising from a phonetic alphabet, is an
abstract kind of tool. The sound and letter elements
of writing are divorced from meaning. Printing s
the mechanization of writing. As writing became
more mechanized, words became more like data,
from the dead and living alike, with seemingly
equal weight. Mechanization had an effect on the
style of publication. With technological changes, the
shape of publications, as well as attitudes towards
them, has changed. Technology drove publications
to a simpler appearance. Speed in production has
often been detrimental to the quality and aesthetics
of bookmaking. According to McLuhan, typing
reduced expression from art to craft, from personal
to the impersonal. It transcribed thought instead
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of expressing it. Linear and rectilinear layout of
words in books was efficient and fast. Thought
transposed into type became published, removed
from the personal to the public sphere. Typing, or
keyboarding, also changes the form of expression,
favoring shorter sentences and more colloquial, less
thoughtful expression.

Then, the telegraph provided the electrifica-
tion of writing, according to McLuhan. And, the
newspaper mirrored the form of telegraphic com-
munication. The news format dislodged the book
format as the format of perception. News format
created daily snapshots across society, simultane-
ous, not sequential or historical. The news page set
up many book pages on one, then continued them
elsewhere, simulating simultaneity and nonlineality.
It telegraphed information in blocks. The news
format has influenced artists from Browning to Poe,
Mallarme, Dickens, and James Joyce. The newspa-
per form structures awareness in its own patterns,
from important to less, from front to back, from
section to section. The application of the form of
newspapers shaped meaning.

Finally, computer-based hypertext is the elec-
tronification of literary connections {or “nonsequen-
tial writing”) according to Ted Nelson. It is just
a small step from news forms to a hypermedia of
computer data. The hypermedium seems to bypass
the reading step and proceed directly to reference.
Most hypertext systems rely on advanced hardware
such as workstation windows and the possibility
of connection nodes of different media, such as
text, data, video, audio, graphics, and spreadsheets.
Currently most output is designed for CRT screens,
although printing is possible and other forms, such
as holographic displays, are talked about. Hyper-
media is a conceptual connection of different forms
in an explicit medium.

Each of the four formats, archaic, classic,
modern, and hypernian, has advantages and dis-
advantages, and each encourages a unique style of
thought and expression. Inscription on rock had
mystical overtones or unknown purposes. The sense
of participation must have been high. Often, the
rock surface was in caves and not easily accessible.
Reading the inscriptions might have been a formal
rite.

Books have their own romance, from wonderful
textures to experienced imaginary dialogues. Book
production is fast and standardized (the standards
encourage ease of reading for the most part). The
type is standardized and interchangeable, a pre-
cursor of manufacturing assembly lines. Books
themselves are portable and familiar. They require
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a level of sophistication and participation of the
imagination. Many books are not limited by the
linearity of the presentation; double page spreads
with graphics and notes can create a form of hyper-
text. Even sequential texts can produce a feeling
of hypertext, where the reader makes a complex
conceptual model of the subject (—this sort of
involvement McLuhan regarded as characteristic of
a hot medium). But, they can be static and
simple—even dull.

Newspapers and magazines are often more
visual and interesting. The news format presents
the surfaces of many subjects. Their production is
even faster than books. They are more flexible in
format. But, the news format often is limited by
the amount of commercial and dated material.

Computer-based hypertext can be comprehen-
sive and dynamic in a way that no book or magazine
ever can be. Hypertext is consciously nonlinear and
pluralistic. A typical (planned) hypertext system
offers a great diversity of content from a variety of
media. The material can be shared interactively,
altered constantly, tailored to individual needs, and
displayed in sophisticated ways. But, its develop-
ment is slow and incomplete; nodes are often too
large and not object-oriented; the lack of standard-
ization or traditional order can overwhelm users
with information; the screen fonts are poor com-
pared to print fonts; and, effective output is limited
to screens.

Some trends, speed for instance, are easily
distinguishable in the history of patterns. Reading
a manuscript roll or codex was laborious and
slow. The book speeded up reading as a form of
communication, but was a more solitary activity.
In general, simple books offer a linear perspective,
with a single tone and attitude. Early manuscript
culture, based on scarcity of materials, encouraged
memorization. Then, manuscripts became designed
for speed of reading. No more dallying through
abbreviations and notations. The scope of historical
awareness increased with printing, until with the
newspapers and television, the past 24 hours are
history (see Figure 8). Books were fast and
convenient to reference. They could be read fast,
then keep for reference.  Hypermedia promise
immediate referencing.

Material has become more accessible to readers
(or viewers, interpreters, or writers). Readers have
more control over what they read. The tools and
the media (and possibly the ideas) have become
more complex. But, technology has also opened
the possibility of returning the cycle. Writing
became remote from the authors, printing even
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more so; now, technology is offering author control
over many stages. Computer technology is not
necessarily a limitation, if the author participates in
the programming and design as well. New methods
of production, such as photomechanical plates, need
not adhere to the mechanical limitations of the
hand press. New programs, like TEX, offer much
potential. Other possibilities of shape and position
of type areas can be pursued. The electric age
hints at an organic metaphor from a mechanical
one. Voice into print is possible; perhaps words
may become three-dimensional and multi-layered
when the output is hologrammatic. The words may
reflect pauses and volume typographically. The
form of print has been culturally biased. Possibly
new technology can free us from the bias.

Requirements for an International
Program

Any program that is to be used across cultural
boundaries has to be able to express the direction
and alphabets of the languages in use.

Direction. Most occidental languages move from
left to right and top to bottom. Semitic languages,
like Arabic, are written from right to left and move
from top to bottom. Expressions may be useful from
bottom to top, in either direction (see McLuhan’s
books).

51



Alan Wittbecker

Alphabets. A language often has its own unique
alphabet, which is usually hard-coded into macros
for alphabetical lists. Some languages use ideograms
instead of phonograms to represent characters. A
language representation should not be tied to a
specific keyboard.

The Advantages of TEX

TEX is part of a long history in putting printed
words on a page. Many of the conventions of book
and journal production, such as paragraphs and
columns, have roots in Mesopotamia and Egypt,
Greece and Italy. Many TEX terms, from baseline
to points, are based on the special nomenclature of
typography.

The limitations of the printed page, however,
are not intrinsic to TEX. TEX macros can be
modified to present text, graphics, and space in
blocks on a complete or partial page block (that
can be combined or recombined). Regardless of
the formal elements, TEX has the ability to put
them on paper. TEX macros can free reading order
from European conventions. A special TEX macro
can produce lettered lists using any alphabet in a
cartesian coordinate system.

Knuth and MacKay mention that TEX can
handle documents that are read from left-to-right
and top-to-bottom—English and other Western lan-
guages (MacKay, 1986, Knuth and MacKay, 1987).
They also say, “If such documents are turned 90
degrees, they can also be read from top-to-bottom
and right-to-left, as in Japan. Another 90 de-
gree or 180 degree turn yields documents that are
readable from right-to-left and bottom-to-top, or
from bottom-to-top and left-to-right, in case a need
for such conventions ever arises.” They then de-
scribe a way to mold TEX to handle languages,
like Hebrew or Arabic, which are right-to-left and
top-to-bottom. They clarify the issues involved
in mixed-direction documents and consider changes
to TEX to extend it for bidirectional formatting.
Digital uses TEX as the formatting engine for its
documentation program, VAX Document, to take
advantage of this directional capability.

At Digital, the Online Bookreader can display
VAX Document (TEX formatted) files in an indefi-
nite (but not infinite) series of windows. The book
is chosen from an online library, then opened in a
directory window, which includes contents, index,
figure, table, and example icons (that can be con-
tracted or expanded). Clicking on a chapter title in
the contents, for example, results in a topic window
opening. The text in the topic window contains
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hot spots and extensions that can be explicit or im-
plicit. If a hot spot, a formal figure for instance, is
clicked on, a subtopic or popup window opens with
the figure. The TEX macros for the Bookreader
have been modified for a unique screen environ-
ment. The concept of individual pages no longer
exists, although each paragraph causes a page eject
(so that TEX pages can be mapped to information
chunks that make up topics). The fonts are larger
for readibility on a screen. The Bookreader has
experimental hooks for hypertext.

TEX has the capability to produce many kinds
of designs. Often, authors and the programmers
are ignorant of design, while designers are ignorant
of programming. The vocabularies and styles are
different. But, more often then not, neither group
formally articulates complete design requirements;
most designers mock-up typical pages, often leaving
out many less common cases. TEX can be integrated
into interfaces that solve this difficulty.

ArchiTEX as Page Pattern Maker

Requirements. A prototype markup language,
ArchiTEX, uses select TEX macros to produce flexi-
ble, modular page patterns for a variety of output
devices. These page patterns should be able to
mimic book, newspaper, and hypermedia formats.
The macros should be able to: use any alphabet
for text as well as lettered lists; put text in any
location on a page; describe page patterns for each
individual page; and, continue text groups onto
subsequent pages.

Samples.

Alphabets Creating an alphabet series for
any alphabet is fairly simple. Referring to a clue
in the The TEXbook (page 379) about stripping
characters off a string, one need only define a string
that can be stripped and recombined in numerous
ways. The alphabet string needs to be defined first,
with any special characters or accents (in Figure 9).

\def\bahbah{\\a\\b\\d\\g\\{jkF\\x}
Figure 9. Definition of Alphabet

An item in list can be selected by its position
from the left and stripped off. Then, the alphabet
length can be counted and assigned to a counter
(see Figure 10).

Now, you can make a macro that offers the
author a choice in numbering schemes, either a-z,
then ab, ac, az—or aa, bb, zz, up to several hundred
items (an English alphabet, with 26 letters results
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\def\outofrange{ }) to prevent err
\def\pullet#1\of#2\to#3{%
\def\#3{\outofrange\}%
\long\def\\##1{\advance#1-1
\ifnum\#1=0 \def#3{##1}\fi}#2}
\def\findalen#1\to#2{\#2=0
\long\def\\##1{\advance#2 byl }#1}
\findalen\alphasoup\to\alphalen

Figure 10. Alphabet Set-up

\def\alphacon{\globalladvance\thingnum
by 1

\ifnum \thingnum < \alphalen

\pullet\thingnum\of\alphasoup%

\to\signifier
\unskip\signifiery
\else
Y/
\}%

Figure 11. Alphabet Style Macro

in 703 items, before going to a star signifier). The
code is in Figure 11.

The macro, alphacon, could then be put in
a list macro for alphabetic lists (as in Figure 12)
or combined with page numbers to indicate added

pages. The complete macros are found in Appendix
A.

cce. Carneades
ddd. Protagoras
eee. Antiochus Posidonius

Figure 12. Alphabet Macro Qutput

Text location. Putting the text on any part
of the page is a problem. Knuth gives a clue in The
TrXbook (page 389—PICTEX and other programs
use this clue for graphics); the labelling of points
in a cartesian coordinate system can be expanded
to place text in boxes with the top left corner of a
box as the reference point. The first thing to do is
set up the page to be the entire print area without
margins. Then, set up units for moving, either
using scaled points or baselineskips. And, define
paragraph and page characteristics (in Figure 13).

The construction in Figure 14 starts in upper
lefthand corner of the page, then moves down and
right by units, then places a zero-width box at
the specified x/y coordinates. This makes it easy
to emulate a grid, a graphic device useful in the
composition of pages (a recent development by Swiss
designers, as a conscious application of imaginary
lines to divide space, it imposes discipline on the
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\hoffset=-60pt\voffset=-60pt}, no margs
\hsize=612pt \vsize=792pt ¥ h=51,v=66
\baselineskip=12pt % standard
\newdimen\unit \unit=\baselineskip
hooo.

\def\pargoods{\raggedright
\tolerance=5000\hyphenpenalty=-50
\parindent=0pt\parskip=0pt\}/ close

hooe

\long\def\go#1 #2 #3\stop{%

\vbox to Opt{\kern#2\unitj
\hbox{\kern\#1i\unit
\vtop{\leftjump=#1\unit

\downjump=#2\unit
\for=\uhsize-\leftjump
\dow=\uvsize-\downjump
\hsize=\for\vsize=\dow
\goods \#3\}\MNvss\}/}
\nointerlineskip\}% close go
hooo.
Figure 13. Text Placement

Figure 14. Text Placement Ouput

designer). Many patterns, from Egyptian scrolls to
the Book of Kells and Der DaDa, can be examined
and explained in terms of a grid.

Page patterns. Although usually every page
can have a typical pattern, each page may have a
unique pattern. The text, however, needs to flow
sequentially from page to page or from section to
section. Page layouts are defined after a scheme by
August Mohr (see Figure 15). Each page has to be
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defined according to a format. A run file loads the
definitions and text. A separate file describes how
the finished page is to be built.

\def\I{1\} \def\II{2\}
% ...
\def\beginsheet#1{\xdef\sheet{#1}/
\setcount0 \sheet?,
\ifx\sheet\I {\setIvone}
\else{\ifx\sheet\II {\setIIvone}
%o
\def\setXIvdefs{¥
\gdef\setvone{\setXIvone}

YA

\def\setXIvone{\vsize 99pc
\hsize\twowide} % unboxed in set7

hoo.
Figure 15. Page Macros (after Mohr)

The pieces are put together in the output
routine, where the vsizes are defined. The output
routine also adds the headers and footers.

Breaking and continuation. Breaking ma-
terial on one page and continuing it on a later page
also poses difficulties. Alan Hoenig set up a series
of macros for newspaper layouts that takes care
of breakage and continuation (see Figure 16). The
entire story page is shaped, although the two pieces,
the lead and the jump, may have different widths,
and the story is divided with the vsplit command.
The second half of the story is placed explicitly with
a keyword-coded jump command.

\def\beginstory[title:#1] [key:#2] [main:%
#3] [jump:#4]{%
\setboxO=\hbox{\quad See #2 on page 77}
\setbox0=\vbox to2\baselineskip{\hbox
to\mainhsize{\hss #1\hss}\vss}/
hooo.
\ifnum\counti10\>0
\goalheight=\count10\baselineskip
\n=\count10 \else
\whereami \computegoalheight
\n=\count10
\fi
\advance\n byl
\createparshapespec\makeboxident{#2})
\global\keyword={#21}}%
\partoks=% control typesetting
{\tolerance=5000\pageshape=/,
\n\the\parshapespec}
\putinvbox{#2}
\} % end beginstory
hoo.

Figure 16. Page Splits (after Hoenig)
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Hoenig also creates a macro that is useful for
defining page shapes. Macros from Thomas Reid
are also included. A sample for input specifies
the title, depth, width, and continuation page (see
Figure 17).

\beginstory[title: Natura Deorum] [key:
cicero] [main: XI][jump: XXIV1%

\input cicero.tex

\endstory

\beginstory[title: Natura Universum] [key:
lucretius] (main XIII] {jump: XXV1¥%

\input lucretius.tex

\endstory

Figure 17. Sample file

The output on the first page is presented
in Figure 18. The second page, much like any
newspaper page, has blocks of continued articles
(see Figure 19).

de Nactura deorum I

. T. Crcero

Meramorphoses
Creazio Munds

uuuuuuuuuuuuuuu

Figure 18. Text Placement Ouput

Summary

Page patterns have not changed greatly over three
thousand years; most thoughts are presented in
paragraphs in columns with graphics, and the page
size seems to be relatively constant at seven by ten

inches. Even hypertext pages seem to follow these
conventions, although such pages also include cue

identifiers and hot-spots.
The ArchiTEX program is intended to be a
multi-directional, international page pattern maker.
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