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| Editorial

1 Portable documents meeting

Most of the articles in this issue are based on talks given at the UKTUG's succBessfaible Documentmeeting

on January 19th at the Bridewell Theatre, Fleet Street. We are very grateful to Jonathan Fine for his hard work in
transcribing the panel session, and to him, Malcolm Clark and Carol Hewlett for working so hard to make the day a
success. Jonathan also provided the following summary of the papers:

Why Use SGMLDy David Barron gives an overview of why portable documents are important, and the value
of SGML. Formatting SGML Manuscriptby Jonathan Fine first describes some typographic problems, and then
describes a newgK macro package which will typeset directly from SGML document instaneddL & TeX
by Peter Flynn gives an overview, from the HTML document side, of the rapidly expanding World Wide Web, and
expresses opinion as to its futufine Inside Story of Life at Wildyy Geeti Granger is just that. It provides a valuable
insight into the real-world problems and solutions that arise in a busy production deparfimeoty into Practice
... at Elsevier Scienday Martin Key describes the progress they have made towards holding all new journal articles
in standard electronic fornQuestions and Answerprepared for publication by Jonathan Fine, is an edited version
of the lively and informative Panel Discussion which closed the Bridewell meei@dyIL andAIEX by Horst Szillat
compares the two, and argues that there is a need to manipulate the data during the conversion process. (This paper
was not presented at Bridewell.)

2 Bits and pieces

Readers will already have noticed that this issuBas$kervillehas been expanded to make room for all the Bridwell
papers, as well as the usual more traditiongd Tare. Thankfully, almost no room is left for editorial comment. But
we do need room to pass on a correction from Arthur Smith about the Hgperdject described iBaskerville4.5;
the mailing lists have changed:

I am currently maintaining two mailing lists based storri.chem.washington.edu . hypertex-
announce is for major announcements of new software or macros, and hypetex-dev is for detailed discussions
of the development of HypegX. Send e-mail tanajordomo@snorri.chem.washington.edu with

subscription and information requests, or contact me direadyn{th@mammoth.chem.washington.

edu).
and to pass on important news from Peter Abbott. Firgthinking in Postscripby Glenn Reid is out of print and
Addison-Wesley say unlikely to be reprinted. So don't order it. Secondly, Peter has negotiated group licences for
the shareware products OzTeX version 1.8; DVIR&TAFONT and the Alpha text editor for Macintosh; and the
Eddi4 X TeX shell and editor for DOS. Contact Peter for details if you want to take advantage of these licences; they
are only available to individual UKTUG members.

Il Letters to the editor 1: Maths in LATEX, Part 3

| am delighted to see the esteemed Professor Bailey so wholeheartedly deprecate the re-definition ofgX Plain T
command by an adjunct packag&\f STeX); what is less clear is why she does not vent the same spleen on the
author(s) of ATEX, who have pre-empted many more fundamental commands thaefoptyset
Yours etc,
Philip Taylor
The author repliesl think that there is some confusion here, as well as a difference of opinion. | was com-
plaining about a redefinition in the fil@mstex.sty , which is a package explicitly for use with th&X
format. That is a different matter from a redefinition in a format file, SUCANSTEX.
In my opinion there is a world of difference between changing the definition of the name of a glyph, which any
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author may want to use, and changing the definition of a programming command. The former should absolutely
not happen, because it affects people who have no idea how to get round it. | am agnostic about the latter, but
would not be surprised if it were necessary in a format file.

R. A. Bailey, QMW



[l Letters to the editor 2: Maths in LATEX, Part 3

David Carlisle

The comments on the inadvisability of redefining user level commands are valid, but the example in question,
\emptyset in the AMS packages, is just due to an error in the first printindloé AIEX Companion(as noted in
compan.err in the BTpX distribution.) The ‘amssymb’ package does not redefmeptyset . It still looks like a
0 with a line through it. The same glyph as in plagXT \varnothing is a slashed-circle.

Actually this raises an interesting side issue. The error in the Companion printing was due to an error in the styles
for Lucidafonts. (The Companion does not use the cm or AMS fonts). As Lucida does provide both glyphs, it was
simply an error to have the names interchanged, but consider a hypothetical situation of a math font family that only
provides one slashed-closed-curve. How visually dis-simildr imay it be before it becomes unacceptable to assign
it to the commandemptyset ? For text fonts large differences are acceptable. ‘Q’ does not look muchQikmit
both are accessed by ‘Q’ and any differences are accepted by the reader as differences in font design. In mathematics
the situation is not at all clear. ..
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IV Letters to the editor 3: D ANTE

Philip Taylor
RHBNC;
Technical Director, NTS project

At the end of the first paragraph of “Malcolm’s Gleanings”, the author urges readers to ‘Expufrgen your minds
[the malicious and/or mischievous gossip thaliDE was reluctant to support Haralambous’ and Plaice’s Omega
project since it was thought to compete with NTS"]". Despite having a close and mutually beneficial relationship with
DANTE, such allegations were completely new to me, as | suspect they were to the majority if not all of your readers:
one must therefore ask at whose door these allegations of malice or mischief should properly be laid?

I would further add that | know of no-one, either withimRTE or within the NTS team, who would wish John
and Yannis anything less than complete success with their project; the world will be enriched, not diminished, by the
availability of alternative derivatives ofX.

Yours etc.
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V Portable Documents: Why Use SGML?

David Barron
Department of Electronics and Computer Science
University of Southampton

1 Introduction

In this article we present a few ideas as a framework for the discussion of portable documents. We address a number
of questions:

e What are portable documents?
e Who needs them, and why?
e How to produce them, now and in the future

2 Documents

Traditionally, a document was a file (or a deck of cards), and consisted solely of text. Today, documents are typically
compoungda mixture of text and graphics (bit-map or line art) that can be rendered on paper or screen. Additionally,
they may include hypertext links (in which case they can only be viewed on screen). A recent development is the
ability to incorporate video and sound in a compound document, either embedded within the document or linked by a
pointer: such a document isniaultimediadocument. Hypertext-style links may also be included to fotm@ermedia
document: evidently, multimedia and hypermedia documents can only be ‘read’ on a suitably equipped computer
system.

World Wide Web (WWW) documents are a special case of compound hypermedia documents where the links are
to other documents elsewhere on the Internet. They can be regarded as virtual documents, in the sense that the whole
document never exists as a single identifiable object. More generally, we can defittmbdocumenas a structured
collection of information from which instances of documents and other resources can be derived. Examples include:

e The Oxford English Dictionary which exists as a database from which are derived various printed editions (Shorter,
Concise, Pocket etc.), as well as the CD-ROM version

e Critical editions of a literary text, where a single source ‘document’ contains all the variations, and can be printed
out using different variants as the base text

3 Portability

The definition of portability that we shall use in this discussion is the ability to transmit the document digitally (over a
network, or on a disk or CD-ROM) and re-create a faithful rendering of the document after transmission, if need be on
a different hardware and/or software platform from that on which the document was originally created. It is important
to observe that there are three different forms in which the text and graphics in a document might be re-created:

e with absolute visual fidelity

e Wwith approximate visual fidelity

e retaining content only

4 Who needs portable documents, and why?

Three different needs for portable documents can be adduced

1. Publishers need them in order to distribute electronic books and journals

2. Communities with common interests who need to share information need them. An example is a scientific research
community whose members use diverse hardware and software

3. Librarians responsible for digital archives need portable documents, since they cannot assume that a particular
hardware/software platform will exist in perpetuity
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5 Examples of successful portability

e Computer science researchers and software manufacturers distribute documents as PostScript files. This works well
if the fonts employed are restricted to the basic 35, and the use of Adobe Acrobat (pdf files) increases portability
when other fonts are used.

e The Physics pre-print library at Los Alamos National Laboratory is used by many physicists world-wide: over
10,000 retrievals per day are reported. The archive holds pre-primi$gk &nd PostScript formats (figures in
PostScript only). This is successful because the Physics community has for some yeagXusedslpreferred
means of exchanging information.

o WWW documents are highly portable, since their rendering is (almost entirely) determined by the browser soft-
ware, and the use of a common mark-up language (HTML) ensures portability

6 Achieving portability

At first sight it appears that portability might be achieved by agreeing standard¢{gxg.RostScript, ODA, HTML).
At present there is too much choice, and no obvious winner, especially in hypermedia documents. This is a sign of
an immature technology. Another important fact to take into account is that it is difficult to impose standards in some
environments (e.g., academia) where personal preferences lead to the equivalent of religious wars.

Particular problems in achieving portability arise from varying fonts and character codes e.g. in handling European
languages. Unicode will go a long way towards solving the character codes problem.

7 Why use SGML?

SGML provides a formal and portable definition of document structure. SGML syntax can define a hierarchical struc-
ture of embedded document parts, and can associate a type with each component in the hierarchy. By associating a
rendering definition with each type of component, it is possible to achieve a portable document. In particular, SGML
provides a uniform archive format for a library of portable documents.

7.1 Anexample

Suppose it is required to maintain a library of technical documents in an environment where some auti@Xuse L
whilst others use Microsoft Word. We can define an SGML DTD for the document structure, togethéfpitiand
Word styles to define the rendering. This opens up three possibilities:

1. Authorin SGML and use atool to producedX or Word version from which the printed version can be produced

2. Author in BTeX and use a tool to translate to SGML to produce the archive copy
3. Author in Word and use a tool to translate the RTF form to SGML to produce the archive copy.

In addition to the SGML version of the documents, the archive must contain the WordlgKdtyle files and the
translation tools. Once this is done, anyone can collect a document, the required style files and tools and produce a
copy of the document. This will of course only work for text documents. For any document with graphics content, and
for hypermedia documents, more is required. This is possible in principle, but much remains to be done

8 The future

A combination of SGML and OpenDoc is probably the best way forward. OpenDoc provides an architecture for
portable documents: it treats a document as a container for a collection of ‘parts’, each of which can have other parts
embedded within it. Each type of part has associated programs to edit and render it, so that documents can be re-created
with varying degrees of fidelity depending on the availability of rendering software for the particular varieties of parts
that it includes.

OpenDoc is a dynamic architecture, and assumes that a new type of part may occur at any time. In principle SGML
can be used to describe the static structure of an OpenDoc document, providing the final link in the portability chain.



VI Formatting SGML Manuscripts

Jonathan Fine

This article is about typography, SGMLEX, andsiMsim, which is a new X macro package. Close by are copies
of several of the OHP transparencies. They were typssttly from an SGML document instanggingSIMSIM.

First some words about the title slide. Documents can be formatted for several purposes. They may be typeset for
printing, or for conversion to Adobe PDF format. They might be formatted for viewing on a computer monitor, as is
done by the WEB browsers for HTML. They might be formatted for display and alteration by a visual or WYSIWYG
editor. Formatting is the process of supplying fonts, dimensions, line and page breaking rules and so forth, so as to
produce a representation of the document that is (we hope) well adapted to the display medium and the needs of the
user. Rendering will convert this formatted document into bitmaps or whatever that can be displayed or printed.

In my opinion SGML is as important for structured documents as ASCII is for character sets (and SQL is for
databases). It is the standard that will allow different machines and different software programs to share documents.
In the title | use the words ‘manuscripts’ to emphasise that my focus is on human communication from author to
reader, and not transference of bytes from one machine to another. Human beings have special qualities, which can be
reflected in the manuscripts they produce. More on this later.

Still on the title slide, the subtitle ‘Much Ado about Nothing’ has two meanings. The first is that in five to ten years
the formatting of SGML manuscripts will be no big deal, just as today Postscript is nothing very special. The second
is that success requires taking pains or ‘making much ado’ over the spaces. Which brings us on to the second slide.

Spaces Between Words

Typography is not the only art where a sound sense of space is vital. Architecture and music are others. The quotation
from Schnabel expresses my view beautifully. It is one thing to get the fonts and sizes right (to play the notes on
the score) and another to get the little pauses or spaces right, and also the timing of the line and page biteaks. In
TeXbook Knuth quote Jan Tschichold “Every shape exists only because of the space around it. ... Hence there is a
‘right’ position for every shape in every situation. If we succeed in finding that position, we have done our job.” Much

of the typographic art involves getting the space right. Getting the choice of fonts right is another skill.

Even if we cannot reach the subtle virtues just expressed, we should strive to avoid gross errors. I’'m sure we have
all seen two words on a page with an extra space between them, as compared to their neighbors. Often this happens
because the author has for some reason placed two spaces between the words (this is the sort of things that humans
are good at doing) both of which have been treated as significant by the subsequent progeé§sidgfault reading
rules automatically solve most of these problems, but not when braces for emphasised text and the like are present.

The writing of this article (inATpX) provided an example of this. In an earlier version | had written
\subsection*{ Who owns what?}

and the like to begin subsections. This results in an unwanted space at the start of the title. Like so:

Who owns what?
The making of books involves lots of co-operation, and the participants benefit when there are clear boundaries and
responsibilities. For example, many authors expect their spelling and punctuation to be corrected during the publishing
process, but object to their words being otherwise changed. Newspaper journalism necessarily has different rules,
as does academic journal publishing. But as a general rule the author supplies the words, the formatter the spaces.
Problems arise if the author has control over spacing, or fonts for that matter. During production copy-editing and
other changes will be made to the author’s words. If supplied as a computer file, the author can reasonably expect to
be sent back another computer file just like the one that was sent in, but containing the words as actually printed. This
returned file should not exercise any control over the spaces between words, for neither did the author’s original file.
Punctuation is a great problem. By and large, the author should supply the correct punctuation mark or logical
structure. The formatter must choose the font and the spacing around the punctuation mark. This will depend on the
rules of style required by the publisher. So at least three parties are involved. Should the design or rules or style used by
the formatter be changed, so too may the punctuation marks used. The more that can be programmed into the software,
the less need there is for human action. There will always be exceptions. Production staff will need on occasion to
impose their will on the software’s production of the formatted document.
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and the breaking of lines into pages.

Another basic is the space separating
vertically stacked elements.

Designers understand such things.

When the spacing between words or
elements is wrong, there is no remedy
to make the result good.

FORMATTING
SGML

MANUSCRIPTS | SPACES BETWEEN WORDS WHO OWNS WHAT?
- or - The notes | handle no better The words belong to the author.

than many pianists. But the
MUCH ADO pauses between the notes —ah, |10 B e
ABOUT Artur Schnabel (1885-1951) E::::nya)”d program working in
NOTHING | S5ctssioete s bt | s prcmn e o e

the others.

Punctuation is a battlefield. It is
neither word nor space, but shares
qualities with both. Consider:

= Rules of style.

= Quote marks versus quote font.

= Depends on language.

= Interaction between space,
punctuation and change of font.

2

MANUSCRIPT PROBLEMS

Authors are not yet always perfect.
Just because it parse without error,
that doesn't mean it is without error.

Should the messages

<mess>Hello world!</>
<mess> Hello world! </>
<mess> Hello world ! </>

be formatted identically? And how
should

one <bold> two </>
buckle <bold>my</> shoe
three<bold>four</>
close<bold> the </>door

be formatted? Is it the author, parser
or formatter who fixes such problems?

THE FLAVOUR OF SIMSIM

The SGML declarations

<!ELEMENT par ANY>
<!ATTLIST par
font (rm|bflit) rm >

together with the code

def (par)
{

// links to <par>

paragraph
{

// parameters go here
}

(par|font) // attribute
}
def (par*rm)
// ... etc

// name token

tell SIMSIM what to do.

FIVE IMPORTANT QUESTIONS

When can | get SIMSIM?
I'm working on it! Hope for the
first test release within months.
This depends on clients’ non-SGML
requirements. Any takers?

Can SIMSIM do tables and math?
Yes. SIMSIM can be made to do
anything TEX can do.

Does SIMSIM implement all of SGML?
No. For markup minimization,
validation etc., use with a parser.

Is SIMSIM compatible with LaTEX?
Is LaTEX compatible with SGML?

What will it cost?
SIMSIM has been five years in
the making

Manuscript Problems

These will, in anideal world, never arise. In an ideal world others do all they can to prevent or solve your problems. And
we do all we can to help others. In reality the author might be preparing the manuscript using an ordinary text editor,
or a word-processor with an SGML add-on. There are likely to be stray spaces and carriage returns scattered across
the file. There might even be space between the last word of a sentence and the closing period or other punctuation!
Particularly if an end-tag intervenes. If not ignored, if they influence the final printed page, then a few authors will
discover and use this feature. Others will be distracted from the writing of words by the need to get the spaces ‘right’.
But we have agreed that the spaces belong to the formatter. Thus, the three ‘Hello world’ messages should be formatted
identically. To do otherwise is to allow the author power over spacing.

For most elements it is reasonable to assume that their boundaries do not divide words. And also that between words
a space should be supplied. Thus, each line in the displayed nursery rhyme should be formatted in the same way. The
formatter should ignore ‘extra’ spaces and supply those that are ‘missing’. More subtle is this. What is the natural size
of space to provide between a bold word and a word in the default (say roman) font? This is a typographic question,
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Formatting SGML Manuscripts

and so has nothing to do with which element (if any) the space character appears in. Should it be a bold-sized space, a
roman-sized space, the larger, some average, or some other value.

(The OHPs have been set, for simplicity, with a space between characters depending only on current font size, but
not font style. Where speed is more valuable than typography, as when an author is writing the words of a manuscript,
or when the display device is a computer monitor incapable of subtle expression, this is the right choice. A quality
publisher might wish to specify more closely the interword spacing.)

The thrust of this slide is that the formatting process cannot assume that the input file is ‘just so’ and correct for the
intended processing. More likely it is an electronic manuscript, with electronic analogues to the physical imperfections
that paper manuscripts present. We do hope, however, that it can be read.

What is EX the program?
TeX is the portable programpar excellencelt also has very few bugs. It is stable across time. It has an ethos different
from commercial software, which often charges maintenance for bug reports to be responded tpXWitk iE given
a modest monetary reward for finding a bug.

It is worth remembering thatTgX is not only a macro package but also an input file syntax. Becag$dasT
programmable, no fixed input syntax is required. Given sufficiently tricky macros, the mighty lion tigt ¢z be
made to imitate other beasts, such as the unforgetting elephant that is @Ml is just such a set of macros.

(The usual X approach, when confronted with SGML files to typeset, is to translateAmgX lor the like before
calling on X to do the typesetting. However, it seems to me that this approach cannot but fail to give the author
control over spacing, and to mishandle manuscript problems, unless the translation process is extremely sophisticated.
It will need to know about the typography intended for each element and also the character data attributes. Add to this
the legendary problemsTeX has with verbatim in titles and so forth, and the limitations should become apparent.
Translation toATEX might have been the best there was available, but it is certainly not the best that is possible.)

What issIMSIM?
This brings us to the final part of the talk, which is a software announcement. The OHPs were typeset using a pre-
liminary version of a X macro packagsimMsimM that | have been developing for several years, and which is close to
completion. The English word ‘sesame’ is already a registered computer software trademark, so | have chosen to use
the Arabic word ‘simsim’. Both are descended from an Akkadian word, current in Mesopotamia at least 4500 years
ago. Simsim is one of the oldest words known to humanity. It is also the key in the classic story of Ali Babar.

There are two sides t®IMSIM. Input and output. Inputis SGML and also style files. Output is pages formatted by
TeX. The title slide of the talk was typeset from:
<title-page title =
"FORMATTING / &SGML / MANUSCRIPTS /

-or -/

MUCH ADO / ABOUT /NOTHING"
>

<par> UKTUG and BCS-EPSG meeting </>

<ol>

<li> (c) Copyright 1995 </>
<li> Jonathan Fine </>

<li> 203 Coldhams Lane </>
<li> Cambridge </>

<li> CB1 3HY </>

</ol>

<[title-page>

Notice that the title has been entered as an attribute value, with the line breaks denoted by forward slkash °
solidus characters. This is a notation in wide use for displaying line breaks in verse quoted as flowing text within a
paragraph. Suppose one were presented with the title slide and were asked to encode as an SGML element. This is
the sort of thing that the Text Encoding Initiative Guidelines were developed for. One would record that it was a title
page, that such and such was the title text, and so forth. It is this approach that led me to use the solidus to denote
line breaks in the title text. This then is the sort of input manuscriptsmasim will be dealing with. Note that the
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formatter has not been misled by the irregular spaces in the title attribute valu&SI3MLlis an entity reference. In
the title it produces itself in the current font, but elsewhere it is appearing in a smaller font. This is donepxéing T
macro capabilities.

The Flavour ofsSiMSIM
The parsing of an SGML manuscript makes the data within it available to the formatting (or whatever) application.
There is even a specification (the Element Structure Information Set) of what data is available and when. Built into
SIMSIM is an SGML parser. Writing aiMSIM style file is a matter of linkinggX actions to SGML events, such as the
parsing of a start tag. The less technically minded might like to skim the following description as to how this is done.
Another part oSIMSIM is an enhanced programming environment for the writingef macros andéiMSIM style
files. Within asiMsiM macro file the charactefpar) denote a token that is called at the end of the parsing of a
<par> starttag. It is up to the application or style file to define this token to perform the required actions.
Start tags can carry attributes. The characters
(title-pageltitle)
in a siMsIM file represent a control sequence whose expansion is the text read by the parser as the value of the
(character data) attributégle  of thetitle-page tag. Itis then up to the style file to typeset this data, or to write
it to a file, or to otherwise dispose of it.
The other main type of attribute is the name-group. Loosely, this corresponds to the ‘radio buttons’ that graphical
user interfaces provided. Each such attribute has a short finite list of possible values. For example, thidIGT-
has anALIGN name group attribute, whose values carndye, middle , or bottom . BecausesimMsiM incorporates
an SGML parser, the style file need not worry about getting this information. Indeed, great errors are liable to occur if
it attempts to do so. Rather, the parser makes this data available for the application to use.
For example, with the HTMIALIGN name group attribute the process goes like this. Withirstivesim program-
ming environment the characters
(imglalign)
represent a token whose expansion will be set by the parser to be one of
(img*top)
(img*middle)
(img*bottom)
according to the option selected by the author of the manuscript. The style file should assign appropiate values to the
three tokens above, for example
let (img*top) = vtop
let (img*middle) = vbox
let (img*bottom) = vcenter
(these are illustrative values, and are not necessarily sensible) and then

(imglalign)
{

/I the image goes here
}

will cause the image to be processed in accordance with the attribute value specified in the manuscript. This is all
rather easier to do than to explain. Similar mechanisms are provided to link acti8BsA\fbAentitities.

The observant reader may notice that | have played fast and loose with the case of tag and attribute names. For the
reference concrete syntax (used by almost all SGML applications) these names are to be converted to uppercase when
read. (This is controlled by a parameter in the SGML declaration.) This is in practice quite important,sans 80
converts to uppercase when it parses tag and attribute names, and the same with the programming environment.

Five Important Questions
This slide is my attempt to anticipate the questions the audience would like to ask. (The untechnical should stop
skimming.) To amplify my answers, | am looking for SGML-awagXTusers who would like to be early users of
siMsIM. Tables and math capabilities will, | hope, be developed to meet customers’ specific needs. | do not think it
best that | try to anticipate their requirements. So much will depend on the SGML DTDs they use, or intend to use.
Please contact me if you have any specific questions, and particularly if you are interested in being a test site.

At the meeting | was asked some good questions. Firstly, it is possible to have the processing attached to a tag
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HTML & TeX: Making them sweat

depend on the context? The answer is yes. For example, the bulleted items on slide «lvd arglements, as on

the title page, but within &bl> rather thaiol> list. This is because the action attached to a tag is held ga T

control sequence token, whose meaning can be changed just like any other control sequence. So the token represented
by (bl) can change the meaning attachedlijo . (In fact this may not be the best method, there are other ways.)

Another question was how does it relateAGEX? So far as | am concerned there is no relation witX, and no
means of converting documents from one form to another. Or style files for that nsatterm and BTeX both start
with uninitialised EX, but from there proceed in different directions and with different assumptions. | don’t see any
interaction between theimsiMm and the ATEX worlds, and if somebody creates one, that's not my doing. A related
guestion (motivated by legacy documents perhaps) is whether, if you have well strugidr@aciments, you can get
something like SGML out of it. My answer is that probably you can, but that is not the problem | set myself, and not
a problem | have plans to solve.

Performance was another question. How long would it take to process a long document? This depends on the
computer one has, and on the mix of text and markup in the document. Preliminary tests indicate the same order of
speed as*[X. And do | have a manual? At the moment it’s not developed to such a point that | can offer manuals. But
I'd like to. | want it to be a proper product. At this point it is in the process of development and I'm looking for clients
who'd like to take some risk with me, or at least make some effort. | also want to supply support. Further to that, | was
asked, will I be offering maintenance costs (the usual commercial practice) or rewards (Knuth’s practiqgaXy@dth T
After the laughter had died down, | declined to answer the question, explaining that | did need to earn money. This
was the last question.
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#! [bin/sh

echo Content-type: text/html
echo

cat <<EOH

<html><head><title>Date and time</title></head><body><p>It is now
EOH

date

cat <<EOT

</p></body></html|>

EOT

Figure 1. Example of a Unix shell script to return the date and time as a HTML file

VIIL HTML & T gEX: Making them sweat

Peter Flynn
University College, Cork

Summary

HTML is often criticised for its presentation-oriented conception. But it does contain sufficient structural information
for many everyday purposes and this has led to its developmentinto a more stable form. Future platforms for the World
Wide Web may support other applications of SGML, and the present climate of popularity of the Web is a suitable
opportunity for consolidation of the more stable featurgX.i§ pre-eminently stable and provides an ideal companion

for the process of translating HTML into print.

1 Markup

HTML, a HyperText Markup Languadé[1], is the language used to structure text files for use in the World Wide Web,
an Internet-based hypertext and multimedia distributed information system. HTML is an application of SGML, the
Standard Generalized Markup Language, ISO 8879[3]. Contrary to popular belief, neither SGML nor HTML is new:
SGML gained International Standard status in 1986 and HTML has been in use since 1989.

SGML is a specification for writing descriptions of text structure. In itself SGML doesloainything, any more
than, say, Kernighan and Ritchie’s specification of the C langliagkefd$anything: users and implementors have
to do somethingvith it. It has been slow to achieve popularity, partly because writing effective Document Type De-
scriptions (DTDs) is a non-trivial task, and partly because software to make full use of its facilities has traditionally
been expensive. It was therefore seen as a ‘big business only’ solution to text-handling problems until the popularisa-
tion of HTML owing to increased use of the World Wide Web. Since 1992 the software position has also improved
considerably — an extensive list of tools is maintained by Steve Pfeffer ai UIO[6].

2 The World Wide Web

WWW (W3 or just ‘the Web’) is a client-server application on the Internet. Users’ clients (‘browsers’) request files
from servers run by information providers and display them, using the HTML markup embedded in the text to render
the formatting. Some of the markup can provide filenames for the retrieval of graphics as illustrations, or act as anchor-
points for links to other documents, which can be further text, or graphics, sound or motion video. This latter capability
gives the Web a hypertext and multimedia dimension, and allows crosslinking of files almost anywhere on the Internet.

Because the HTML files are plain text with embedded plain text markup, in traditional SGML manner, they are
immediately portable between arbitrary makes and models of computer or operating system, making the Web one of
the first genuinely portable, multiplatform applications of its kind.
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<html>

<head>
<title>Fleet Street Eats</title>

</head>

<body>

<hl1>Where to eat in Fleet Street</h1>

<p>There are many restaurants in the City, from
fast-food joints to <i>haute cuisine</i>.</p>

Document title: Fleet Street Eats

Where to eat in Fleet Street

There are many restaurants in the City, from fast-food jointsatate cuisine

Figure 2. Example of HTML markup and possible rendering

2.1 HTML Markup
An example of simple markup and an appropriate rendering is illustrated in [Elgure 2. The conventions of SGML’s Ref-
erence Concrete Syntax[3] are used, so markup ‘tags’ are enclosed in angle brackets (less-than and greater-than signs),
in pairs surrounding the text to which they refer, with the end-tag being preceded by a slash or solidus immediately
after its opening angle bracket.

The rendering is left almost entirely to the user’s client program, as there are almost no facilities within HTML for
the expression of appearance apart from a minimal indication of font change (italics, boldface and typewriter-type).
Indeed, most recent browsers allow tingerarbitrary control over which fonts, sizes and colours should be used to
instantiate the tagged elements of text.

2.2 Implementation

HTML was devised for the Web by non-SGML-experts who saw it as an ideal mechanism for implementing plain-
text portability while preserving sufficient structural information for online rendering: one of the classical reasons
for adopting SGML. It is now becoming standardised by an IETF working group who have produced a draft speci-
fication in the form of a formal DTDJ[1]. Because of the need to allow this specification to model existing ‘legacy’
documents (most of which would be regarded as fragments rather than document instances), as well as provide for
more robust usage, the current DTD has two modes: a non-rigorous ‘deprecated’ mode for describing the legacy and a
‘recommended’ mode for creating and maintaining files in conventional form.

HTML is sufficient for minimal documents, providing the structural and visual features shown in Eigure 3. A future
version (3.0) is being developed by the IETF Working Group, which will allow the description of mathematics, tables
and some additional visual- and content-oriented features.

Despite the coming improvements, HTML is likely to be joined in the Web by other DTDs in future. One well-
known SGML software house already has a prototype browser which can handle instances of arbitrary DTDs, given
sufficient formatting information. This would make it possible to use the Web for transmission and display of docu-
ments using other SGML applications such as CALS (US Military), DocBook (O’Reilly/Davenport), the TEI (Text
Encoding Initiative) and corporation-specific DTDs (such as those of Elsevier).

The next version of the DTD, HTML3, contains specifications for mathematics, tables and some additional ele-
ments for content-descriptive material, as well as a few extra visual keys suchf43@N attribute for positional
specification. Most of this work is being implemented on a test basis in the Arena browser (Unix/X only at the moment)
at CERN.

Although Web browsers can reference files by any of several methods (HTTP, the Web’s ‘native’ protocol; FTP;
Telnet; Gopher; WAIS; and others) by using the URL (Universal Resource Locator: a form of file address on the
Internet), the most powerful tool lies at the server end: the ability of servers to execute scripts, provided their output is
HTML. A trivial example is shown in Figurel 1, which returns the date and time.

Such a script can contain arbitrary processing, including the invocation of command-line programs and the passing
of arguments. Data can be gathered from the user either withishelex>  tag in the header, which causes a single-
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Structural Descriptive Visual
html document type a hypertext link b bold type
anchor-point
head document header| cite citations br forced line-break
title document title code computer code hr horizontal rule
base root address for | em emphasis i italics
incomplete
hypertext
references
meta specification of kbd keyboard input tt typewriter type
mapped headers
link relationship of samp sample of input | img illustrations
document to
outside world
isindex specifies a strong strong emphasis

processable
document which

can take an
argument
var program variable
body contains all the
text
hl...h6 six levels of
section heading
p paragraph
pre preformatted text
blockquote block quotations | Form-fill Obsolete:
address addresses form contains a form | listing usepre
ol ordered lists textarea free-text entry Xxmp usepre
ul unordered lists input input field (text, plaintext usepre
checkbox, radio
button,etc
menu menu lists select drop-down menu | nextid editing control
dir directory lists option menu item dfn definition of term
li list item
dl definition lists
dt definition list
term
dd definition list
description

Figure 3. Markup available in HTML 2.0 (indentation implies the item must occur within the domain of
its [non-indented] parent)
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line data-entry field to appear, or with the more comptéarm> element with scrollable text boxes, checkboxes,

radio buttons and menus. In this manner, complete front-ends can be manufactured to drive data-retrieval engines of
any kind, provided that they operate from the command line, and that the script returns their output in HTML. The
user (and the browser) remain unaware that the result has been generated dynamically.

2.3 Presentation

HTML is criticised for being ‘presentation-oriented’, but as can be seen from Higure 3, the overwhelming majority of
the markup is structural or content-descriptive. However, this does not prevent the naive or sophisticated author from
using or abusing the markup in attempts to coerce browsers into displaying a specific visual instantiation, primarily
because none of the browsers (with the partial exceptions of Arenazmdode for GNU Emacs) performs any form

of validation parsing, and will thus display any random assemblage of tags masquerading as HTML. This behaviour
has misled even some eminent authorities to dismiss HTML as ‘not being SGML'.

There is thus a conflict between the SGML purist on the one side, who decries any attempt at encoding visual
appearance; and the uninformed author on the other, who has been unintentionally misled into thinking that HTML
and the Web constitute some kind of glorified networked DTP system.

The purists are few in number but eloquently vocal: however, in general, they acknowledge that visual keys can
be included if they are carefully coded. A perceived requirement to allow an author to recommend the centering of
an element is thus achieved in HTML3 by thign="center" attribute, rather than the unnecessacgnter>
element proposed by the authors of Netscape.

The demands of the author are at their most marked in the approach of publishers and marketing users, who have
been accustomed for the last 550 years to exert absolute control over the final appearance of their text. But the Web
is not paper, and the freedoms and constraints of the Press do not apply: it is as much a new medium as radio or
television. For such an author to insist that she must be able to control the final display to the same extent as on
paper is as pointless as insisting that a viewer with a black-and-white television must be able to see the colours in a
commercial.

The paradigm has been established that the browser controls the appearance, using the markup as guidelines. There
is indeed no reason at all why attributes could not be added so that an author could write

<hl color=green font=LucidaBrightBoldltalic size=24 shading=50>
but the user of Lynx or WWW (two popular text-only browsers for terminal screens) would still only see the heading in
fixed-width typewriter characters. The habit of insisting that everyone ‘must’ see a particular typographic instantiation
is an unfortunate result of a misinterpretation of the objective of the Web: to deliver information in a compact, portable
and arbitrarily reprocessable form.

But publishers accustomed to paper, insistent on ‘keeping control’, have of course an entirely valid point, one with
which the present author has great sympathy. Why should a carefully-prepared document be made a hames of by a
typographically illiterate user who has s&t2> to display as 44pt Punk Bold in diagonal purple and green stripes?

The solution probably lies in the implementation of style sheets, perhaps along the lines of those discussed by the
authors of Arenal5]. They would in any case only be recommendations: not every user has a CD-ROM of Adobe or
Monotype fonts. In any event, if 100% control is essential, as in the display of typographic examples, all graphical
browsers can be configured to spawn a window to display PostScript file, although the download time may be a strong
disincentive.

It is entirely possible that the control of content will ultimately prove a more attractive option than the control of
appearance.

3 Publishing with HTML

Setting aside the unresolved questions of display, there are more pressing business problems about publishing on the
Web.

The authentication of users is being addressed at several levels, from simple, non-authoritative checks using
identd to the more complex username-and-password systems employed on some Web pages. From the user’s end,
the authentication of the data being accessed is equally important. The openness of the Internet in its raw form allows
‘spoofing’ in both directions, so the emergence of protocols to provide checks is to be welcomed.

The security of network-accessible texts from break-ins remains a concern to anyone providing high-value mer-
chandise, and Web text is in this sense no different from any other computer data. Normal precautions must therefore
be taken to prevent theft through other channels (such as remote login), as distinct from theft perpetrated by falsifica-
tion of Web access.
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There is a need for robust solutions to charging and billing for usage, and the secure transmission of financial data,
including credit card numbers, digital signatures, and perhaps even EFT transactions. The Secure HTTP (SHTTP)
mechanism being marketed by MCom and others is becoming popular as a way of achieving some of this, but the In-
ternet must shed some of its image of lax controls and sloppy housekeeping if it is to achieve sufficient ‘respectability’
to attract the business of those who are not networking specialists.

The handling of copyright and the intellectual property of electronic texts remains, as ever, an unsolved problem.
While copyright law can be used to provide a remedy for breach, the difficulty lies in preventing the breach occurring
in the first place. The reason is that (as with other electronic material), copying and reproduction is fast, cheap and
easy, once the material is in the hands of the customer. While a supplier may use SHTTP to protect the details of the
transaction, once a print file has been sent to someone, the supplier retains no control whatsoever over its use, reuse
and abuse. Copies could be sent to dozens others, or printed many times, in the space of minutes.

3.1 Printing from HTML
The demand for printed copies of Web material is surprisingly high. Although in some cases it is reminiscent of those
people who insist on printing their email, it is undeniable that there is a serious requirement for good quality print
from Web documents.

Existing solutions to printing SGML text are usually application-specific, being embedded in SGML editors or
DTP systems, but there are also some more generic packages:

Format by Thomas Gordon£IEX)

HTMLtoPS by Jan Karrman (PostScript)
SGML2TeXandWebSet by Peter Flynn (EX/IATEX)
SimSim by Jonathan Fine (K)

The use of EX systems for most of these seems to indicate that the similarity of markup concepts has not gone
unnoticed by practitioners. The author’'s own contributions are experimental, but the second of them is planned as an
interactive Web service, to be introduced in the summer of 1995. Emailing a URL to the point of service will cause it
to be retrieved, typeset, and the output returned to the user by email in PostScript form. As a form of email browser,
the control of appearance may lie in the hands of the user, but suggestions for how implement this are currently being
sought[2].

3.2 Problems

Implementing a professional level of typesetting from HTML raises some interesting questions:

most HTML files are invalid

most HTML authors don’t understand SGML
most HTML authors couldn’t care less

most World Wide Web users couldn’t care less

The handling of missing, damaged or abused tags in a gracious manner is not a feature of most SGML parsers.
At the best, a typesetter-browser can only be expected to report to the user that a file is invalid, and while it may be
displayed by browsers which do not make any claim to typographic quality, an attempt to make a respectable print job
of an invalid file is unlikely to succeed.

4 Development

The future of the World Wide Web and HTML is uncertain. While development continues, and while new users are
anxious to start surfing the net, the existing designs and implementations will suffice. In the longer term, a coalescing
of services is likely to occur, but for this to happen, a number of changes need to take place:

e The Web will start to make use of other DTDs, as outlined above. Any file containthgdpatype...> at the
beginning could cause a browser to retrieve the DTD specified, along with a style sheet, and work much as any
SGML-conformant DTP system would.

e Browsers will become pickier, able to offer better services at the expense of rejecting invalid or badly broken files.
Arena already perfoms a form of consistency check on the HTML code of files, and displays ‘Bad HTML' in the
top corner when an offender is spotted.

e Users will become pickier, demanding better response from the browser, better response from the server, and better
facilities from both. As users become more educated about the use of SGML, developers will no longer be able to
hide the deficiencies of products under the cover of technical detail.
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e This presupposes more user education, which is inevitable in a developing technology. 100 years ago, motor cars
appeared on the roads, but few passengers in them understood the use of the levers and rods which controlled them.
With some minor exceptions, it is now expected that a driver knows that turning the wheel clockwise turns the car
to the right, andrice versalt will not take us that long to perceive the innards of HTML, but it can only be done
by training and education.

e At some stage, investment is always needed. Many companies have put substantial sums into the development of
Internet resources, and those that have done so with forethought and planning deserve to reap a rich reward. It
is a long-term investment, more akin to a partnership, but support is always needed by those who undertake the
developments, especially as much of it is done in personal time and at personal expense.

There is still some way to go before we achieve the ease of use of the telephone or the radio, but the path is becoming
easier with each new development.
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VIII  The Inside Story of Life at Wiley with SGML, L ATEX and Acrobat

Geeti Granger
John Wiley & Sons Ltd,
Baffins Lane,
Chichester, W. Sussex PO19 IUD

1 Introduction

As a brief introduction | should say that John Wiley & Sons is a scientific, technical and medical publisher. It is an
independent, American family-owned company that was established in 1807, with subsidiaries in Europe, Canada,
Australia and Singapore. The European subsidiary opened in London in 1960 and moved to Chichester in 1967 (if
folklore is to be believed this was so that the then Managing Director could more easily pursue his love of sailing!).

We publish books, including looseleaf and encyclopaedias, and journals, and most recently electronic versions of
some of our printed products. In the future the electronic component of our publishing programme is bound to include
products that are only available electronically.

2 Setting the Scene

Now to the topic in hand—Portable Documents: Acrobat, SGML gl Dur association with gX dates back to

1984 when we made the significant decision to install an in-house system for text editing and composition. It was
the only software available that wasn't proprietary, which stood a chance of coping with the complex mathematical
material we had to set.

As a company we have monitored the progress of SGML since 1985, but have only recently used it in earnest. Our
first project is a 5000 page encyclopaedia about Inorganic Chemistry. We rarely get the opportunity to dip our toes in
the water—it’s straight in at the deep-end! Having said this, we do have a set of generic codes that has been used for a
number of years, and everyone is well aware of the principles involved and the value of this approach to coding data.

Adobe Acrobat was launched in June 1993. Our experience of this software dates back a little further than this,
because of our links with Professor David Brailsford and the Electronic Publishing Research Group at the University
of Nottingham, and their work on the CAJUN (CD-ROM Acrobat Journals Using Networks) project, which we jointly
sponsored with Chapman & Hall.

3 Complementary not Competitive

The first thing to make clear is that SGMLgX and Acrobat do not compete with each other in any way. SGML is a
method of tagging data in a system-independent way.i3 one possible way of preparing this data for presentation
on paper, while Acrobat is software capable of delivering data electronically for viewing on screen, or for committing
to paper.
From our point of view the fundamental requirement for:
e capturing data
e processing data (text and graphics)
e delivering data (paper/disk/CD/Internet)
is to remain system independent for as long as possible.
SGML, TeX and Acrobat achieve this in their part of the whole process. PostScript provides the link that completes
the chain.

4 SGML in Practice

To describe our experience with SGML | will use tBeacyclopedia of Inorganic Chemistgs a case study. This
encyclopaedia is an 8 volume set made up of 5000 large-format, double-column pages (more than 3 million words).
The data consists of approximately 250 articles interspersed with 750 definitions and 750 cross-reference entries. The
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text was marked-up and captured using SGML, validated and preprocessed for typesetting. The floating elements
(all 2300 figures, 8000 equations, 2000 structures, 1100 schemes and 900 tables) were prepared electronically and
delivered as encapsulated PostScript files. Some 150 halftones, about a third of which are colour, complete the data
set!

Despite the complex nature of this project, or maybe because of it, we were convinced that using SGML was the
right approach. We had to be very sure because this decision presented us with many additional difficulties. Different
considerations had to be made at all stages of the production process. (Manufacturing remained untouched.)

Initially, having established the probable requirement for an electronic version, there was the need to justify the use
of SGML because of:

the extra cost involved in data capture

the different working practices that had to be established

the project management overhead

the need to find new suppliers, and the risks that this involved for such a large, high profile project.

4.1 Production Considerations

This project had an external Managing Editor to commission and receive contributions before it became a live project
for us. Once contributions started to arrive it very quickly became apparent that a project management team was needed
if this project was to succeed. The initial steps had to be ones of project analysis, determining data flow, deciding who
was responsible for what, and ensuring that a progress reporting system was established. It certainly semed like a
military operation at times.

Having made the decision to go with SGML and to ensure that all components were captured electronically we had
to find a set of new suppliers. None of our regular suppliers could meet our specifications. Locating potential suppliers
was the first hurdle, and then assessing their suitability was the next. Having done this we then had to draw them all
together to establish who did what, and who was responsible for what. It had to be a team effort from start to finish
and regular progress meetings involving representatives of all parties was the key to an ultimately successful project.

4.2 Problems Encountered

One of the first considerations was how on earth do we name the files? To ensure portability we set ourselves the
restriction of the eight plus three DOS convention. It took some time but we achieved it in the end so you can now
identify from the file name the type of text entry, the type of graphics and whether it is single or double column or
landscape, and its sequential placement within its type. When you consider the number of files involved, this was no
mean feat.

Designing the DTD without all the material available is not the best way to start, but needs must. It meant that some
amendments had to be made as the project progressed but none of them proved to be too significant.

Choosing Adobe typefaces, to avoid problems later on, meant that some compromises had to be made. Many people
feel that the Adobe version of Times is not as elegant as some.

Also the quality of the typesetting, hyphenation and justification, interword spacing and overall page make-up is
not as high as that normally achieved by a dedicated chemistry typesetter.

In addition to the above, we found a bug in Adobe lllustrator! Because the EPS files were being incorporated elec-
tronically the accuracy of the bounding-box coordinates was crucial. To cut a long story short they weren't accurate.
We spent quite some time establishing the cause of the problem and then had to have a program written to resolve it.

This is not an exhaustive list but I think it will give you a feel for the practical issues involved. Having shared all
this with you | should add that all of us involved in the original recommendations remain convinced that it was the
right approach. In fact we are now processing two more projects in the same way!

5 IATEX in Practice

We've done far too many projects ingX (many in Plain, but a growing number iATEX) to select one as a case
study. What | can do is very readily identify the production issues involved in using this software in a commercial
environment.

5.1 Stepsinthe Process

Establishing ourselves as a forward-thinking, progressive company by developing in-house expertise has brought with
it certain pressures. In the early days, not only did we have to learn how tqges&vé& also had to make it achieve
typesetting standards expected of more sophisticated systems. Our colleagues could not see why they should accept
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lower standards from us—atfter all they were paying us (we operate a recharge system so that it doesn’t distort the
project costing when compared with externally processed projects).

Next came the requests for us to supply style files. Authors knew we used the same software as they did, and
wanted to prepare their submission so it looked like the finished product. Some wanted to produce camera-ready copy.
In principle this would seem a sensible idea; in fact our commissioning editors, especially those who handle a number
of CRC projects, thought it was a brilliant idea. It would save them an immense amount of time and hassle.

Now, preparing style files for in-house use is one thing; preparing them for use by others is something else again.
We have to work within strict time and cost constraints, and there are many occasions (dare | admit it?) when we have
to resort to, shall we say, less than the most sophisticated way of achieving the required visual result!

When | have attended courses g&and have asked about writing style files the answer has often been along the
lines of ‘leave it to the professionals’. (I should say it's usually people who make their living in this way who give this
response.) This may be fine if a) you can find and afford the professional; b) you don’t need to support the file when it is
in general use. In our experience the first is difficult to do and the second is an impossibility. The need to support style
files cannot be ignored; once they have been provided, no matter on what pre-agreed conditions, queries will arise. It
can be very time-consuming, as often queries are not restricted to the style file, but relate to the sytem being used. It
can also take a while to establish the context of the query, resolve it and respond. To meet the expectation that we will
support, customise at short notice, resolve technical issues, and communicate via e-mail (preferably responding within
the hour) can be difficult, given the level of human resource available.

Once you've got over this initial stage, the practical issues involved in accepig dubmissions can be many.
Delivery is the first. Now that we have the ability to receive data electronically our authors cannot understand why we
hesitate, and why we still insist on hard copy. Experience tells us that, without hard copy, it is difficult to be sure we
have received the final version, and discovering this after a project has been processed is very costly, both in time and
money. Any submission that circumvents a stage in the current administration process may drop through a hole and
end up taking more time, rather than less, to reach publication. Consideration is being given to this issue, and there
is no doubt that in the future electronic delivery will be an acceptable method of submission, but in the meantime
everyone has to be patient.

Copy-editing remains a conventional process in the main, although experiments are taking place with copy-editing
on disk. This issue is not resticted tdgX projects, but the rate of progress is dictated by the ability of our freelance
copy-editors to provide this service.

Once you move on to the processing stage the first thing you have to do is find a supplier who is capable of actually
processing in this software. This is easier said than done, because it is not considered to be cost-effective by most of
our regular suppliers. However, as a result of our persistent requests, some can now provide this service, so we don'’t
have to process all such submissions in-house.

From our own experience we know that producing page proofs is not always straightforward. Over the years we
have struggled with amending style files to achieve the correct layout and controlling page make-up. Now that authors
are submitting graphics on disk, as well as the text, we are faced with another set of problems. Portability of graphic
formats is even more difficult to achieve. | think the number of answers to the question ‘When is a PostScript file (or
EPS file) not a portable PostScript file?’ must be infinite. Even when the content of the file itself is OK, you can still
be faced with problems in achieving the required size and position on the page.

Despite all these disadvantages our lives would not be the same wiiXit&nd when compared with processing
in other software it can be a real joy! Our archive of projects coded in a forrg¢#ill be far easier to reuse than
those processed in other software.

6 Acrobat at Arm’s Length

Although we haven't used Acrobat on a live project in-house yet, we have been closely involved with the development

of the EPodd CD. The CAJUN project has been running for well over a year and during this time the complete archive

of volumes 1-6 has been converted to PDF, annotated to add PDFmarks and generally massaged into a suitable format
for delivery on CD.

As always, the work involved in such a project is more than anticipated at the outset, but it has been an invaluable
learning exercise. Being involved in the beta-testing of the software helps you appreciate just how much development
work is required for a new piece of software, and although it currently has its limitations the future looks good. Version
2, which is due for release any day now, is much improved, and it is rewarding to see that many of the comments put
forward by members of the team have been incorporated.
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We are experimenting with small projects in-house to give us a deeper understanding of the practical advantages
and limitations of Acrobat. It is easy to get caught up in the euphoria and hype that accompanies the release of a new
product, and to overlook the day-to-day difficulties its rapid adoption might bring. Having said this, there is no doubt
that it will have a place in our publishing procedures, and may be used in the production cycle for journal articles.
Provided that the general administration can cope with the deviation from the norm, supplying author proofs in this
way has its attractions. The fact that readers are now freely available and the PDF file can be read on any of the three
main platforms is a real boon.

The use of Acrobat for delivering existing print products in an electronic form is one worth considering, especially
now that it is possible to integrate it with project-specific software and the security issue has been addressed.

From an inter-company point of view the perceived use of Acrobat for distributing internal documents could again
have its attractions. For this to be a real possibility it must be recognised that the use of such procedures is not an
innate skill, and so the appropriate level of training and support must be available if it is to be successful.

7 Conclusion

The comments | have made and the case study | have described may leave you with a somewhat negative feeling.
| wonder if | have emphasised the problems and not balanced these by identifying the plus points. To put this into
context | should say that details of the advantages of any particular approach are usually more readily available, so |
have tried to capture a more down-to-earth view.

In reality | am very enthusiastic about the use of SGMEX&nd Acrobat, but am also well aware of what their
use in a productive environment can mean. | believe, as do several of my colleagues, that portability of documents
is crucial to our ability to deliver data efficiently in a variety of forms, whether this be page-based, highly structured
databases or tagged ASCII files. To this end we must be flexible in our approach, and must not be afraid of making
investments now that may not bear fruit until some time in the future. This can be a very unnerving decision to make,
and for one | am glad it isn’t ultimately mine. While | can extol the virtues of a purist’s technical approach, obtain the
relevant costs and assess the schedule implications, | do not have the entrepreneurial skills required to know when a
project is commercially viable (or worth taking a risk on). It is at this point | take my hat off to our commissioning
editors, who have the responsibility for turning these experiments into profit for us to reinvest in the next Big Thing!
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IX Theory into Practice: working with SGML, PDF and LATEX at Elsevier Science

Martin Key
Elsevier Science Ltd
m.key@elsevier.co.uk

1 The Company

While | do not want to make this article a plug for Elsevier, it is first necessary to put our activities into context.
Therefore, for those who do not know us, Elsevier Science is part of the Reed Elsevier Group and, in terms of number
of journals, is by far the largest publisher of scientific journals in the world. The original Elsevier Company was Dutch
based, but now, through acquisition and merger, is an international company with offices in the Netherlands, UK, USA,
Switzerland, Eire and the Far East. We publish well over 1,000 scientific, technical and medical journals covering all
sections of academe and business.

2 The move into electronic publishing

Elsevier's major customers are academic and research institutes throughout the world. Traditionally, academic publish-
ing has relied on authors submitting papers via external academic editors who arrange for the necessary peer reviews.
Once accepted, papers are sent to Elsevier for copy-editing, typesetting and compilation into issues. As a result we
have in the past received paper manuscripts of varying levels of presentation from around the world. Over the last
10 years it has become apparent that most authors use some form of word processing or computer generated text to
prepare their papers. To have these papers typeset means rekeying the manuscript and, what is worse, ending up with
electronic files produced by many types of typesetting equipment and software with minimal chance to reuse this
material at a later date. For some years the Elsevier Group have been looking at ways to avoid rekeying manuscripts
whilst at the same time automating the production process, produce proofs more quickly and create electronic files for
multiple use in the foreseeable future.

After many surveys, experiments and discussion groups it was clear that Elsevier should work to accepted inter-
national generic standards in order to achieve these goals. The major standards agreed on were Standard Generalised
Mark-up Language (SGML) for text, Tagged Image File Format (TIFF), Joint Photographic Experts Group (JPEG) and
Encapsulated PostScript (EPS) for graphics and PostScript, and the Portable Document Format, (PDF), also known
as Acrobat, for pages. Unlike typesetting codes, SGML does not drive any particular application but can be readily
converted to numerous formats for typesetting on paper, database applications, CD Rom and so on. It is therefore an
ideal archive medium. TIFF, JPEG and EPS are well documented graphic file formats and are widely supported in
terms of external applications. PDF is, perhaps, a risk in that it is the property of a commercial developer (Adobe) but
its great flexibility and rapid acceptance by professionals and the academic community, together with the track record
of PostScript itself — now a de facto standard — makes its long-term future seem relatively safe. The decision by
Adobe to make the Acrobat reader available free-of-charge is another positive sign.

3 The concept of Computer Aided Publishing (CAP)

Once the standards were agreed the process known internally as CAP (Computer Aided Publishing) took clearer shape.
There are a number of activities which form part of CAP. These include the following: the converting of manuscripts
and artwork into electronic files; structuring of text with SGML; editing on screen; automatic proofing; moving and
maintaining files on a network; creating SGML (text) and graphic files; receiving PDF files from our typesetters. In
addition, a number of journals receive, and use, papefdjXformat which will be discussed later.

4 Practicalities: How we do it

CAP started in Elsevier in January 1994, in both Amsterdam and Oxford, with a limited set of journals. The number of
journals has been increasing rapidly and in 1995, as software and hardware stabilises, the number of journals is being
increased dramatically.
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The first action when receiving a paper, either on paper or disk, is to log the information on to our production
tracking system. All the important details are recorded — title, authors, number and type of graphics, whether it is
available on disk etc. This record follows the manuscript throughoutits production process and is updated at each stage
of its progress through the system. Elsevier encourage authors to submit on disk, and the numbers are rising. If it is on
disk it is initially converted to our standard CAP format which allows it to be used by our SGML tagging and editing
tool — Pandora — which was developed by staff working in Amsterdam. If it is only available on paper it is either
OCR (Optical Character Recognition) scanned and then converted into the CAP format or, if the paper is too complex
for scanning, it is keyed by off-shore keying agencies. Whatever the route, it arrives at our Pre-Edit Department in the
generic CAP format. Simultaneously graphics are scanned — TIFF for line art and JPEG for half-tones — or redrawn
and saved as EPS in some instances.

The text is then tagged using Pandora. The Document Type Definition (DTD) used is the Elsevier DTD (which
Elsevier has made publicly available subject to certain conditions) which is fairly complex covering not only text but
also tables and mathematics.

After coding and parsing, the text is loaded onto the network server, together with the graphics, using an in-house
developed Document Management System which monitors, names and controls the files. As one article can produce
more than 20 files, with an average issue of a journal containing 10 articles, the number of files can quickly mount
making such management essential. Once the files are on the server, they can be retrieved by the Production Editor
who will then edit the article for style, spelling, grammar, etc. and add any additional tags necessary. Graphic files are
also checked at this stage to ensure that the correct graphics are linked to the relevant caption. The file is then parsed
again to check its validity. Author proofs can then be produced and, once they are received back from the authors and
corrections made, the final SGML and graphic files are exported to the typesetter for making up the final pages.

We expect typesetters to retain the validity of the SGML files when producing the pages, and this is strictly moni-
tored. Due to the complexity of the DTD and the relevant inexperience of most typesetters in using precoded SGML
files, we have to work with our typesetters quite closely, answering specific queries and offering advice where nec-
essary. However, we do not expect to develop the systems for the typesetters — that is their responsibility. The final,
additional requirement we demand from our typesetters is that they supply each individual article, and other elements
of the issue, in PDF format. This means that they must have a PostScript setter in order to create these files.

5 TeX and LATEX

In some disciplinesgX and BTeX are used extensively by authors and, not unnaturally, they would like to submit their
articles in this format. Experience has shown that this can be hard work for the Publisher. In some cases, hacking in to
such a file to find out how the author’s carefully developed macros have been used can be very time-consuming and, in
some cases, can take considerably longer than having the paper professionally typeset. However, whenever possible,
we will try and use submittedTgX files and, to a lesser extent, plaipXfiles. However, Elsevier encourage authors

to use the Elsevier style file which produce a pre-print type output. This style is then replaced with the journal-specific
style file which makes the Publisher’s task considerably easier. The Elsevier style files, together with the instruction
manual, are available from the three CTAN sites or direct from Elsevier.

IATEX has a number of advantages. Pages in camera ready format can be produced readily in-house without recourse
to a typesetter, and PDF files can also be generated from the dvi files. Recently, the Production Methods Group at
Elsevier Science Ltd has further developed the ‘dvihps’ converter/dgd macros from the HypegX project, to
fully retain the hypertext links available in thiEX file, as well as generating automatic ‘bookmarks’ or contents list,
directly into the PDF file. In order to meet the full CAP requirements previously mentioned, there is one final part of
the equation to be completed —AgEX to SGML conversion. Due to the complexity of the Elsevier DTD this is not
a simple task but work is currently taking place to see how far down this road it is possible to go.

6 Practical Problems

As with most technical developments there are always problems to be addressed. In the case of CAP they have been
surprisingly few. The major problem experienced at an early stage was the lack of SGML editors which could cope
with the Elsevier DTD, particularly in the area of tables and mathematics. This problem has been largely resolved by
the development of Pandora, a tool which has far exceeded its initial specification as a package which would enable
compuscripts to be handled by typesetters. The second problem was one of logistics — how do you train Produc-
tion Editors to work with SGML on screen editing whilst simultaneously producing journal issues? As previously
mentioned, there is also the increased demand we place on typesetters, many of whom have had limited experience
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of handling complete journals in SGML. Finally, as Production Editors began to use the DTD in earnest, additional
requirements are discovered which means that the DTD must be further developed. As a result, the DTD has become
a moving target with more complex requirements being asked for almost daily.

7 The Future

Some people may ask why we are putting ourselves through so much pain. Is it worth it? The market is demanding
electronic products in addition to, and sometimes instead of, the traditional paper ones. For those publishers who have
tried to use typesetters’ tapes for such products, the answer is clear. The availability of generic coded data which can
be manipulated in multifarious ways is clealy the route to take. In addition to meeting the demands of our market, we
are also satisfying the demands of our producers — the authors — who create ‘electronic’ versions of their articles
and who naturally expect that we, the Publishers, should be able to use them. Finally, the Production process itself is
being streamlined allowing for more efficient and faster production times.
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X SGML and LATEX

Horst Szillat
szillat@berlin.snafu.de

SGML — Standard Generalized Markup Languageis a formal language to describe structured text documents.
It should be introduced here by comparison X and BTEX.

It is interesting to have a look at how Donald E. Knuth introduges ifi the TeXbook himself. The beginning is
to simply type in the text andgK mainly does what one expects it to do. Quite a lot of more or less complex rules
have been implemented to provide these results. An example of this behaviousmtieefactor cod@sfcode ).

Using this code gX is able to identify most of the ends of sentences. Moreogkri3 realized in a way that one can
program almost all kinds of printing layouts. In this way one can program a macro which influences the layout in any
place. So EX is a layout oriented system which is able to format texts for printing and to do a bit more.

Although BTEX simply is TgX, too, and has all these characteristics, too, it introduces a new idea of representing
the text input. The basic idea is that a text is given in the formmbedded environmenihe layout of a text portion
depends on the environment it is embedded in. Moreover, the layout of whole environments may depend on which
other environmentthey are embedded in. The user can define new environmewtnivironment ) which realize
a user defined layout. But the main point is that the author inputs his text on a less technical but a more abstract level.
This way BTEX enforces the idea of separating the text structure from the printing layout. Changing the layout in
IATEX means to replace the existing style files, only. One could do the same ingtadwEctly, of course. One can
do structured programming in assembler, too, but assembler does not enforce it.

Now one can simply say SGML i$TgX without TeX to be written in a slightly different manner. This means
SGML is a representation of the text in its hierarchical structure without any idea of a layout. If one has lost the layout
there has to be an advantage on the side of the text structuring. And so it is, ifdg¥d. énvironments are called
elementsn SGML. Within a certain model one can now define which way the elements are embedded in each other
and where text is to be allowed. Within that model the amount and the order of embedded elements and text is defined.

Such a definition of a text structure is calldgcument type definitigQd TD). The “best-known” example of a SGML
document type definition is HTMLHypertext Markup Languageised for the World Wide Web. While processing
the document an SGML-parser is able to validate the structure of the document by the given document type definition.
A simple example should illustrate this:

<IELEMENT section - - (paragraph?,subsection+)>
<I[ELEMENT subsection - - (paragraph,paragraph+)>
<I[ELEMENT paragraph - - (#PCDATA)>

These lines are to be read as follows: An environment/element cedletion  consists of maximum one
paragraph and at least onsubsection in this order. Asubsection  consists of exactly onparagraph
plus at least onparagraph , e.g. at least twparagraph s. And at last, gparagraph consists of letters. Here
it is not possible anymore — unlike iATEX — to put the first subsection before the first section. One could define
the BTEX environments with such control structures, too. But aga@ifpXLis not designed for this goal and does not
enforce it, while such validating is the nature of SGML.

Another structural advantage oveéfgX is the consequent distinction betwegarameteranddata The lines
\label{Hallo'}

\section{Errors}

\unknown{whatever}

show that inATEX one can never be sure what is human readable text (data) and what is internal technical information
(parameter). On the other hand SGML has a strict idea of this distinction. As long as the SGML structures are not mis-
used malevolently it is possible to make this distinction without even understanding the content. This is an important
condition for any computer based data processing. An example will be given later.

But even in the days of total computerizing the final goal of text representing is to print the text onto paper. There
are two projects/tools specially designed for the printing of SGML documents. FOSI (Formatted Output Specification
Instance) and DSSSL (Document Style Semantics and Specification Language). But why AGEXBTEX has
some characteristics which make it the first choice.
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DTD styles
(structure) (layout)
conceptofa |_ SGML- = IATEX- N printed
document document document document

Figure 1. Processing of a SGML document

e The structure of SGML and@IgX are very close, so that the documents are easily to convert.
e |ATEX is a programming language and therefore can realize a wide range of unforeseen layouts.
e |ATEX has been used for many years by a large number of people. So there exists a widespread experience.

A principal scheme of the processing might look as shown Figure 1.

Unfortunatly it is not sufficient to convert the elements into environments and to write the needed style files. As
already mentioned SGML andllEX have differentideas of what is data and parameters. So it is especially necessary to
transform SGML-data taf[pX-parameter so tha#TeX can handle it more flexibly. A typical example is the following:

<section label="main-section">
<title>section title</title>
section content

</section>

What one would like to get is something like this:

\section{section title})\label{main-section}
section content

One should note thahain-section  is a parameter before as well as after conversion vdatgion title
moves from being data to being a parameter. The easiest way to solve this problem is to introduce additional braces
within the BTEX environment. Depending on the number of parameters defined in the definition of the environment
the data is treated as a parameter or the last parameter is treated as data:

<name parameter="value">data</name>
converts to

\Bsgml{name}Kvalue{%

data%

NEsgmi{name}

With some (yet still to be defined) command

\NewSgmlEnv{name}[n}{...}

one gets:
e bothvalue anddata being a parameter for= 2.
e value being a parameter amthta being data within the environment for= 1.
e bothvalue anddata being data within the environment for= 0.

Note that this conversion can be done without any conversion parameters. All programming, e.g. replacements are
done in KTpX. This is a major difference to the widely used SGML-to-whatever convatarat which works with
replacement tables.

But the real reason for why | started to develop my own SGMLATgX converter is that | felt the necessity to
manipulate the data within the conversion process.

The main questions are what information about the used words are needed for typesetting and where this informa-
tion comes from. Again this seems to be a typical non-English problem. In German there are two similar problems:
hyphenation and (wrong) ligatures.

Basically German hyphenation rules are easily to be adapted for pattern matching and ligatures can be applied.
(Hyphenation is allowed before the last consonant out of a group of consonants. There is no hyphenation within a
group of consonants at the very beginning or end of a word. Certain combinations of consonants count as one single
consonant. Easy, isn't it?) At the present there is a problem with the umlauts. But this problem should disappear with
the dc—fonts. The real problem raises with complex words, e.g. words which are composed of several words but
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look like one. These words have to be hyphenated between the elements of the compound. This fools every pattern
matching. Moreover, there should not be any ligature in these places. The reason is that one does not want to have less
space “between words”.

An example of a rather unsuspicious wordigflammen . One would guess the hypenatiauff\-lam\-men ,
which is wrong, of course. The english translation gives a fiigtne up Within terms ofgerman.sty  one should
write auf’[flam\-men , Wwhere"| means