1993

PLAIN

The Future of TEX*
Philip Taylor

Abstract

TEX and the other members of Knuth's Computers
& Typesetting family are arguably amongst the most
successful examples of computer software in the world,
having been ported to almost every conceivable operat-
ing system and attracting an allegiance that verges on
the fanatical. Development work on this family has now
ceased, and many members of the computer typesetting
community are concerned that some action should be
taken to ensure that the ideas and philosophy en-
shrined in TEX are not allowed simply to fade away.
In this paper, we discuss some of the options available
for perpetuating the TEX philosophy, and examine the
strengths and weaknesses of the present TEX system. We
conclude by postulating a development strategy for the
future which will honour both the letter and the spirit
of Knuth’s wish that TEX, METAFONT and the Com-
puter Modern typefaces remain his sole responsibility,
and at the same time ensure that the philosophy and
paradigms which are the strengths of TEX are not lost
for ever by having artificial constraints placed on their
evolution.
&

“My work on developing TEX, METAFONT and
Computer Modern has come to an end.” [1] With
these words, Professor Donald E. Knuth, creator
of TeX, informed the world that the evolution of
probably the most successful computer typesetting
system yet developed had ceased, and that with
the sole exception of essential bug fixes, no further
changes would be made. TEX’s version number will
asymptotically approach 7 as bug fixes are made,
and at the time of his death, it will be renamed
‘TEX, Version 7’; thereafter it will remain exactly
as he last left it: a fitting and appropriate memorial
to one of the most productive and inspired computer

* This article is based on a paper which was first
presented in Prague, Czechoslovakia, and which
appears in its original form in the proceedings
thereof [4]; it has been updated to reflect changes
made for the DANTE ’93 meeting at Chemnitz, and
the GUST '93 meeting at Bachotek.
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scientists (and mathematicians, and Bible scholars)
that the world has ever known.

The future of TEX is therefore totally deter-
mined: why, then, is this paper entitled “The Fu-
ture of TEX'? Because, primarily, TEX is already
fifteen years old —four years as a child (TEX 78);
eight years as an adult (TEX 82); and three years in
maturity (TEX 3). Fifteen years is a long time in the
lifespan of computer languages: TEX represents the
pinnacle of Neanderthal evolution, building on the
genetic heritage of Runoff, Nroff, Troff, Ditroff and
Scribe, whilst Cro-Magnon man, in the guise of Ven-
tura Publisher, Aldus Pagemaker and Quark Xpress,
is already sweeping over the face of the planet. The
halcyon days are long since gone (or so it would
seem) when it was socially acceptable to: enter text;
check it for spelling errors (by eye!); insert a series
of formatting commands; pass the whole through
an interpreter; identify the first error; correct the
first error; pass the whole through the interpreter
again; identify the second error; correct the sec-
ond error; pass the whole through the interpreter for
a third time; repeat for all subsequent errors. . .; pass
the whole through the interpreter for the n*® time;
then pass it through the interpreter again (to resolve
forward- and cross-references); preview a facsimile of
the final copy on the computer screen; notice a for-
matting error; and go right back to editing the file:
our colleagues sit there clicking away on their mice’
like demented death-watch beetles? and think us to-
tally mad; and mad we surely must be, for we not
only enjoy this mode of working, we seek to convert
the demented mouse clickers into TEX users as well!

Why? What is it about TEX that is so to-
tally addictive? Is it perhaps TgEX'’s descriptive
and character-oriented nature—the fact that, in
direct opposition to current trends, TEX requires
the user to think about what he or she wants to
achieve, and then to express that thought as a se-
ries of words and symbols in a file, rather than as
a series of ephemeral mouse movements on a screen?
Is it, perhaps, its portability —the fact that imple-
mentations (almost entirely public domain) exist for
every major operating system in the world? Is it the
deterministic nature of TEX —the fact that a given
sequence of TEX commands and text-to-be-typeset
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will always produce ezactly the same results, re-
gardless of the machine on which it is processed?
Is it the ‘boxes and glue’ paradigm, which provides
a simple but somewhat naive model of black and
white space on the printed page? The ease with
which form and content can be separated? The im-
plementation as a macro, rather than a procedural,
language? (would a procedural TEX still be recog-
nisably TEX?) Is it, perhaps, the incredible contor-
tions through which one occasionally has to go to
achieve a desired result? (Or the incredible elation
when such contortions finally achieve their intended
effect?) How many of these elements could be elimi-
nated and still leave something that is recognisably
TEX? I propose to return to these questions, and to
attempt to answer some of them, later in this paper.

It seems, then, that we have a choice: we can
either allow natural selection to take its course, in
which case TgX, having fulfilled its appointed réle on
this planet (which I assume is to teach us the merits
of literate programming, whilst encouraging us to
devote ever more time to the typesetting of beautiful
papers, presumably at the expense of ever less time
spent actually researching or writing them), will
surely join XCHLF, JEAN & JOSS in the great
bit-bin in the sky; or we can adopt a corporate
responsibility for the future of TEX and intercede
in the process of natural selection, taking steps to
ensure that TEX evolves into a typesetting system
which is so demonstrably superior to the miasma
of mouse-based, menu-driven, manipulators of text
and images which are currently snapping at its heels
that no-one will be able to deny it its rightful place
at the forefront of typesetting technology for the
twenty-first century.

Let us consider the options which are available
to us:

1. We can leave TEX exactly as it is: this is clearly
a defensible position as it is exactly what Knuth
himself intends to do; it would be extremely
arrogant of us to suggest that we know better
than Knuth in this respect.

2. We can enhance TEX by just enough that
those who really understand its power, its
limitations, and its inner workings agree that it
no longer has demonstrable defects (i.e. there
are some ‘simple’ typesetting tasks with which
TEX 7t could not deal correctly, but with which
an enhanced TEX could).
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3. We can enhance TEX by incorporating the
combined wish-lists of its major practitioners,
thereby seeking to make TEX all things to
all men (and all women), whilst retaining its
present ‘look and feel’.

4. We can enhance TEX as in option 3 above,
whilst taking the opportunity to re-comsider,
and perhaps substantially change, its present
look and feel.

5. We can take the opportunity to do what I be-
lieve Knuth himself might do, were he to con-
sider today the problems of typesetting for the
first time: look at the very best of today’s type-
setting systems (clearly including TEX among
these), and then design a new typesetting sys-
tem, far more than just a synthesis of all that is
best today, which addresses the needs and po-
tential not only of today’s technology, but that
of the foreseeable future as well. We would need
to find some way to incorporate that spark of
genius which characterizes Knuth’s work!

No doubt each of us will have his or her own ideas
on the desirability or otherwise of each of these
options; it is not my intention in this paper to
attempt to persuade you that any one of them
is clearly preferable; but I would be shirking my
responsibilities were I not to caution that, in my
opinion, option 3 appears to represent the worst of
all possible worlds, representing as it does a clear
case of ‘creeping featurism’ at its worst while not
possessing any redeeming qualities of originality.

Option 1 is, as I have suggested above, clearly
defensible, in that it is Knuth’s own preferred
position; despite my fears that TEX will succumb
to the pressures of natural selection if it is adopted,
it may be that TEX represents both the pinnacle
and the end of an evolutionary line, and that future
typesetting systems will be based on an entirely
different philosophy (e.g. mouse-based).

Option 2 represents the most conservative
evolutionary position and has, I believe, much to
commend it, certainly in the short term: it would
retain the present look and feel of TgEX; and
compatibility with current TEX programs, whilst
not intrinsically guaranteed, could be ensured by
careful design; at the very worst, one could envisage
a command-line qualifier which would disable
the extensions, leaving a true TEX 3 underneath.
Although option 2 is in opposition to Knuth’s
expressed wishes, he has made it plain that he has
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no objection to such enhancements provided that
the resulting system is not called TEX. I propose
that we term the results of adopting option 2
‘Extended TEX’, both to indicate its nature, and,
more importantly, to comply with the spirit as well
as the letter of Knuth'’s wishes.

Option 3 is considerably less conservative, but
does at least retain the present look and feel of TEX;
it is completely open-ended in terms of the exten-
sions made to TEX, and offers the opportunity to
make sweeping enhancements (I hesitate to use
the word ‘improvements’ for the reasons outlined
above). Compatibility with current TEX programs
need not prove problematic, provided that the de-
sign were adequately thought out, and again the
possibility of a ‘/noextensions’ qualifier provides
a fallback position. The timescale for such an im-
plementation would not be small if a new swarm of
bugs is to be prevented, and it is not clear how fu-
ture obsolescence is to be avoided: after all, if ‘The
Ultimate TEX' (as I will term it) includes all the
proposed enhancements of TEX’s major practition-
ers, what enhancements remain to be implemented
in the future?

Option 4 represents the first attempt at a true
re-design of TEX, allowing as it does the option to
re-think TEX’s look and feel, whilst continuing to
incorporate many of its underlying algorithms. One
could envisage, for example, an implementation of
TEX in which text and markup were kept entirely
separate, with a system of pointers from markup
to text (and wice versa?). One advantage of such
a scheme is that it would eliminate, at a stroke, the
troublesome nature of the <space> character which
currently complicates TEX; the escape character
could become redundant, and the problems of
category codes possibly eliminated. Of course, this
is just one of many such possibilities: once one
abandons the look and feel of TEX, the whole world
becomes one’s typesetting oyster. One might term
such a version of TEX ‘Future TEX'.

Option 5 is without doubt the most radical: not
only does it reject (at least, initially), TEX’s look and
feel, it challenges the entire received wisdom of TEX
and asks instead the fundamental question: “How
should computer typesetting be carried out?” In
so doing, I believe it best represents Knuth’s own
thoughts prior to his creation of TEX 78, and,
by extrapolation, the thoughts which he might
have today, were he faced for the first time with
the problems of persuading a phototypesetter to
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produce results worthy of the texts which it is
required to set. I think it important to note that
there is nothing in option 5 which automatically
implies the rejection of the TEX philosophy and
paradigms: it may well be that, after adequate
introspection, we will decide that TEX does, in fact,
continue to represent the state of the typesetting
art, and that we can do no better than either to
leave it exactly as it is, or perhaps to extend it to
a greater or lesser extent whilst retaining its basic
model of the typesetting universe of discourse; on
the other hand, neither does it imply that we wzll
reach these conclusions. I will call such a system
‘A New Typesetting System’ (to differentiate it
from ‘The New Typesetting System’ which is the
remit of NTS, g.v.).

The options outlined above are not necessarily
mutually exclusive: we might decide, for example, to
adopt option 2 as an interim measure, whilst seeking
the resources necessary to allow the adoption of
option 5 as the preferred long-term position (indeed,
I have considerable sympathy with this approach
myself). But no matter which of the options we
adopt, we also need to develop a plan of campaign,
both to decide which of the options is the most
preferable (or perhaps to adopt an option which
I have not considered) and then to co-ordinate the
implementation of the selected option or options.

So far, this paper has been concerned primarily
with generalities; but I propose now to look at
some of the specific issues to which I have earlier
merely alluded, and to offer some personal opinions
on possible ways forward. I propose to start by
attempting to answer the question which I believe
lies at the very heart of our quest: “What is the
essence of TEX?”

It seems to me that there are some aspects of
TgX which are truly fundamental, and some which
are merely peripheral: among the fundamental I in-
clude its descriptive and character-oriented nature,
its portability, and its deterministic behaviour; I also
include some elements which [ have not so far dis-
cussed: its programmability (for example, the way
in which loops can be implemented, even though
they are not intrinsic to its design), its general-
ity (the fact that it can be used to typeset text,
mathematics, and even music), its device inde-
pendence, and its sheer esthetic excellence (the
fact that, in reasonably skilled hands, it can pro-
duce results which are virtually indistinguishable
from material set professionally using traditional
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techniques). Equally important, but from a dif-
ferent perspective, are the facts that it is totally
documented in the ultimate exposition of liter-
ate programming (the Computers & Typesetting
quintology), that it is virtually bug-free, that any
bugs which do emerge from the woodwork are
rapidly exterminated by its author, and finally that
for higher-level problems (i.e. those which are at the
programming/user-interface level rather than at the
WEB level), there are literally thousands of skilled
users to whom one can appeal for assistance. We
should not forget, too, Knuth’s altruism in mak-
ing the entire source code3 freely available with
an absolute minimum of constraints. It is almost
certainly true that this last fact, combined solely
with the sheer excellence of TEX, is responsible for
TEX’s widespread adoption over so much of the face
of our planet today.

Among its more peripheral attributes I include
its implementation as a macro, rather than as
a procedural or declarative, language, and perhaps
more contentiously, its fundamental paradigm of
‘boxes and glue’. I hesitate to claim that boxes
and glue are not fundamental to TEX, since in
many senses they clearly are: yet it seems to me
that if a descendant of TEX were to have detailed
knowledge of the shape of every glyph (rather
than its bounding box, as at present), and if it
were perhaps to be capable of typesetting things on
a grid, rather than floating in space and separated by
differentially stretchable and shrinkable white space,
but were to retain all of the other attributes asserted
above to be truly fundamental, then most would
recognise it as a true descendant of TgX, rather than
some mutated chimera.

Without consciously thinking about it, I have,
of course, characterized TEX by its strengths rather
than its weaknesses.* But if we are to intervene in
the processes of natural selection, then it is essential
that we are as familiar with TEX’s weaknesses as
with its strengths: if it had no weaknesses, then
our intervention would be unnecessary, and the
whole question of the future of TEX would never
have arisen. But whilst it is (relatively) easy to
identify a subset of its characteristics which the
majority of its practitioners (I hesitate to say ‘all’)
would agree represent its fundamental strengths,

3 including source for the TEX and METAFONT
books; this is frequently forgotten. ..
4 OK, I admit it: TEX might have weaknesses. . .
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identifying a similar subset of its characteristics
which represent its fundamental weaknesses is far
more contentious. None the less, identify such
a subset we must.

Perhaps the safest starting point is to consider
the tacit design criteria which Knuth must have had
in mind when he first conceived of TEX, and which
remain an integral part of its functionality today.
TEX, remember, was born in 1978 —a time when
computer memories were measured in kilobytes
rather than megabytes, when laser printers were
almost unknown, when the CPU power of even
a University mainframe was probably less than
that available on the desktops of each of its
academics today, and when real-time preview
was just a pipe dream.®> Each and every one
of these limitations must have played a part
in TEX’s design, even though Knuth may not
have been consciously aware of the limitations at
the time. (After all, we are only aware of the
scarcity of laser printers in 1978 because of their
ubiquity today; we aren’t aware of the limiting
effects of the scarcity of ion-beam hyperdrives
because they haven’t yet been invented...). But
by careful reading of The TgXbook (and even
more careful reading of TEX.WEB), we can start to
become aware of some of the design constraints
which were placed on Knuth (and hence on
TEX) because of the limits of the then-current
technology. For example, on page 110 one reads:
“TEX uses a special method to find the optimum
breakpoints for the lines in an entire paragraph,
but it doesn’t attempt to find the optimum
breakpoints for the pages in an entire document.
The computer doesn’t have enough high-speed
memory capacity to remember the contents of
several pages [my stress|, so TEX simply chooses
each page break as best it can, by a process of
‘local’ rather than ‘global’ optimisation.” I think
we can reasonably deduce from this that if memory
had been as cheap and as readily available in
1978 as it is today, TEX's page-breaking algorithm
may have been very different. Other possible
limitations may be inferred from the list of numeric
constants which appear on page 336, where, for
example, the limit of 16 families for maths fonts is

5 Although on page 387 (page numbers all refer
to The TEXbook unless otherwise stated), we find
“Some implementations of TEX display the output
as you are running”.



1993

stated (a source of considerable difficulties for the
designers of the New Font Selection Scheme);®
16 category codes, too, although seemingly just
enough, force the caret character (°) to serve
triple duty, introducing not only 64-byte offset
characters and hexadecimal character specifiers, but
also serving as the superscript operator.

So, we may reasonably infer that the combined
restrictions of limited high-speed memory, inade-
quate CPU power, and very limited preview and
proof facilities, combined to place limitations on
the original design of TEX; limitations the effect
of which which may still be felt today. It is per-
haps unfortunate that in at least one of these areas,
that of high-speed memory, there are still systems
being sold today which have fundamental deficien-
cies in that area: I refer, of course, to the countless
MS/DOS-based systems (without doubt the most
popular computer system ever invented) which con-
tinue to carry within them the design constraints of
the original 8088/8086 processors. Because of the
ubiquity of such systems, there have been a fair
number of submissions to the NTS list urging
that any development of TEX bear the constraints of
these systems in mind; despite the fact that I too am
primarily an MS/DOS user, I have to say that I do
not feel that the 64K-segment, 640K-overall limita-
tions of MS/DOS should in any way influence the
design of a new typesetting system. Whilst I feel lit-
tle affinity for the GUI-based nature of Microsoft
Windows, its elimination of the 640K-limit for
native-mode programs is such a step forward that
I am prepared to argue that any future typesetting
system for MS/DOS-based systems should assume
the existence of Windows (or OS/2), or otherwise
avoid the 640K barrier by using techniques such as
that adopted by Eberhard Mattes’ em TgX386.” If
we continue to observe the constraints imposed by
primitive systems such as MS/DOS, what hope have
we of creating a typesetting system for the future
rather than for yesterday?

These might be termed the historical (or
‘necessary’) deficiencies of TEX: deficiencies over
which Knuth essentially had no control. But in
examining the deficiencies of TEX, we must also look
to the needs of its users, and determine where TEX
falls short of these, regardless of the reasons. The
term ‘users’, in this context, is all-encompassing,

® Frank Mittelbach and Rainer Schépf
7 emTEX386 uses a so-called ‘DOS extender’.
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applying equally to the totally naive user of
[ATEX and to the format designers themselves
(people such as Leslie Lamport, Michael Spivak,
and Frank Mittelbach); for although it is possible
for format designers to conceal certain deficiencies
in TEX itself (e.g. the lack of a \loop primitive),
the more fundamental deficiencies will affect both.
(Although it is fair to say that a sure sign of the skill
of a format designer is the ease with which he or she
can conceal as many of the apparent deficiencies as
possible). An excellent introduction to this subject
is the article by Frank Mittelbach in T'UGboat,
‘E-TEX: Guidelines for future TEX' [2], and the
subsequent article by Michael Vulis, ‘Should TEX be
extended?’ [3]. Perhaps less accessible, and certainly
more voluminous, are the combined submissions to
NTS-L, which are archived at Ftp.Th-Darmstadt.
De as {\tt /pub/tex/documentation/nts-1/x*.

So, what are these so-called ‘fundamental
deficiencies’? No doubt each of us will have his
or her own ideas, and the three references cited
above will serve as an excellent starting point for
those who have never considered the subject before.
What follows is essentially a very personal view —
one person’s ideas of what he regards as being truly
fundamental. It is not intended to be exhaustive,
nor necessarily original: some of the ideas discussed
will be found in the references given; but I hope
and believe that it is truly representative of current
thinking on the subject. Without more ado, let us
proceed to actual instances.

1. The lack of condition/ezception handling: It
is not possible within TEX to trap errors; if
an error occurs, it invariably results in a stan-
dard error message being issued, and if the
severity exceeds that of ‘warning’® (e.g. over-
full or underfull boxes), user interaction is
required. This makes it impossible for a format
designer to ensure that all errors are handled by
the format, and actually prevents the adoption
of adequate defensive programming techniques.
For example, it is not possible for the designer
of a font-handling system to trap an attempt to
load a font which does not exist on the target
system.

2. The wnability to determine that an error
has occurred: The \last... family (\lastbox,

8 1 use the VAX/VMS conventions of ‘success’,
‘informational’, ‘warning’, ‘error’ and ‘severe error’
as being reasonably intuitively meaningful here.
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\lastkern, \lastpenalty, \lastskip) are
unable to differentiate between the absence of
a matching entity on the current list and the
presence of a zero-valued entity; since there is
all the difference in the world between a penalty
of zero and no penalty at all, vital information
is lost.

. The hierarchical nature of line-breaking and
page-breaking: Once a paragraph has been
broken into lines, it is virtually impossible to
cause TEX to reconsider its decisions. Thus,
when a paragraph spans two pages, the material
at the top of the second page will have
line breaks within it which are conditioned
by the line breaks at the bottom of the
previous page; this is indefensible, as the two
occur in different visual contexts. Furthermore,
it prevents top-of-page from being afforded
special typographic treatment: for example,
a figure may occur at the top of the second
page, around which it is desired to flow text; if
the paragraph has already been broken, no such
flowing is possible (the issue of flowing text in
general is discussed below). The asynchronous
nature of page breaking also makes it almost
impossible to make paragraph shape dependent
on position: for example, a particular house
style may require paragraphs which start at top
of page to be unindented; this is non-trivial to
achieve.

. The local nature of page breaking: For
anything which approximates to the format
of a Western book, the verso-recto spread
represents one obvious visual context. Thus
one might wish to ensure, for example, that
verso-recto pairs always have the same depth,
even if that depth varies from spread to spread
by a line or so. With TEX’s present page
breaking mechanism, allied to its treatment
of insertions and marks, that requirement is
quite difficult to achieve. Furthermore, by
localising page breaking to the context of
a single page, the risk of generating truly ‘bad’
pages is significantly increased, since there is no
look-ahead in the algorithm which could allow
the badness of subsequent pages to affect the
page-breaking point on the current page.

. The analogue nature of ‘glue’: TEX’s funda-
mental paradigm, that of boxes and glue, pro-
vides an elegant, albeit simplistic, model of the
printed page. Unfortunately, the flexible nature

of glue, combined with the lack of any underly-
ing grid specification, makes grid-oriented page
layup impossible to achieve, at least in the gen-
eral case. The present boxes and glue model
could still be applicable in a grid-oriented ver-
sion of TEX, but in addition there would need
to be what might be termed ‘baseline attrac-
tors’: during the glue-setting phase, baselines
would be drawn towards one of the two nearest
attractors, which would still honour the con-
straints of \lineskiplimit (i.e. if the effect of
drawing a baseline upwards were to bring two
lines too close together, then the baseline would
be drawn downwards instead).

. The lack of any generalised ability to flow

text: TEX provides only very simple paragraph
shaping tools at the moment, of which the
most powerful is \parshape; but one could
envisage a \pageshape primitive and even
a \spreadshape primitive, which would allow
the page or spread to be defined as a series of
discrete areas into which text would be allowed
to flow. There would need to be defined a mech-
anism (not necessarily within the primitives
of the language, but certainly within a kernel
format) which would allow floating objects to
interact with these primitives, thereby provid-
ing much needed functionality which is already
present in other (mouse-oriented) systems.

. An over-simplistic model of lines of text:

Once TEX has broken paragraphs into lines,
it encapsulates each line in an \hbox the
dimensions of which represent the overall
bounding box for the line; when (as is usually
the case) two such lines occur one above the
other, the minimum separation between them
is specified by \1ineskiplimit. If any two such
lines contain an anomalously deep character
on the first line, and/or an anomalously tall
character on the second, then the probability
is quite great that those two lines will be
forced apart, to honour the constraints of
\lineskiplimit; however, the probability of
the anomalously deep character coinciding
with an ascender in the line below, or of
the anomalously tall character coinciding with
a descender in the line above, is typically
rather small: if TEX were to adopt a ‘skyline’?

? This most apposite and descriptive term was

coined by Michael Barr.
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model of each line, rather than the simplistic
bounding-box model as at present, then such
line pairs would not be forced apart unless
it was absolutely necessary for legibility that
they so be. Note that this does not require TEX
to have any knowledge of the characters’ shape;
the present bounding-box model for characters
is still satisfactory, at least for the purposes of
the present discussion.

. Only partial orthogonality in the treatment
of distinct entities: TEX provides a reason-
ably orthogonal treatment for many of its
entities (for example, the \new... family of
generators), but fails to extend this to cover
all entities. Thus there is no mechanism for
generating new instances of \marks, for ex-
ample. Similarly, whilst \the can be used to
determine the current value of many entities,
\the \parshape returns only the number of
ordered pairs, and not their values (there is
no way, so far as can be ascertained, of de-
termining the current value of \parshape). It
is possible to \vsplit a \vbox (or \vtop), but
not to *\hsplit an \hbox. The decomposition
of arbitrary lists is impossible, as only a subset
of the necessary \last... or \un... operators
is provided. The operatorless implicit multi-
plication of <number><dimen-or-skip register>
(vielding <dimen>) is also a source of much
confusion; it might be beneficial if the concept
were generalised to <number><register> (yield-
ing <register-type>). However, this raises many
related questions concerning the arithmetic ca-
pabilities of TEX which are probably superficial
to our present discussion. I would summarise
the main point by suggesting that orthogonality
could be much improved.

. Inadequate parameterisation: TEX provides
a very comprehensive set of parameters with
which the typesetting process may be con-
trolled, yet it still does not go far enough.
For example, one has \doublehyphendemerits
which provide a numeric measure of the un-
desirability of consecutive hyphens; it might
reasonably be posited that if two consecutive
hyphens are bad, three are worse, yet TEX
provides no way of indicating the increased
undesirability of three or more consecutive
hyphens. Also concerned with hyphenation is
\brokenpenalty, which places a numeric value
on the undesirability of breaking a page at
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a hyphen; again it might be posited that the
undesirability of such a break is increased on
a recto page (or reduced on a verso page), yet
only one penalty is provided. A simple, but po-
tentially infinite, solution would be to increase
the number of parameters; a more flexible so-
lution might be to incorporate the concept of
formula-valued parameters, where, for exam-
ple, one might write something analogous to
\brokenpenalty = {\ifrecto —500— \else
—200— \fi}, with the implication of delayed
evaluation.

10. Inadequate awareness of esthetics: TEX is
capable of producing results which zesthetically
are the equal or better of any computer
typesetting system available today, yet the
results may still be poorer than that achieved
by more traditional means. The reason for
this lies in the increased detachment of the
human ‘operator’, who now merely conveys
information to the computer and sits back
to await the results. When typesetting was
accomplished by a human compositor, he or
she was aware not only of the overall shape
of the text which was being created, but of
every subtle nuance which was perceivable by
looking at the shapes and patterns created on
the page. Thus, for example, rivers (more or less
obvious patterns of white space within areas
of text, where no such patterns are intended),
repetition (the same word or phrase appearing
in visually adjacent locations, typically on the
immediately preceding or following line), and
other zesthetic considerations leapt out at the
traditional typesetter, whereas TEX is blissfully
unaware of their very existence. Fairly complex
pattern matching and even image processing
enhancements might need to be added to
TEX before it was truly capable of setting
work to the standards established by hot-metal
compositors.

Clearly one could continue adding to this list
almost indefinitely; every system, no matter how
complex, is always capable of enhancement, and
TEX is no exception to this rule. I have quite
deliberately omitted any reference to areas such
as rotated text and boxes, support for colour,
or support for graphics, as [ believe them to be
inappropriate to the current discussion: they are
truly eztensions to TEX, rather than deficiencies
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which might beneficially be eliminated. But I believe
I have established that there are areas in which TEX
is capable of being improved, and would prefer to
leave it at that.

Considering first the conservative approach, we
will need to identify what is feasible, as well as what
is desirable. Clearly this will require advice from
those who are truly familiar with TEX.WEB, as I see
this approach purely as a change-file layered on the
WEB rather than as a re-write in any sense.

For the radical approach, familiarity with
WEB is probably unnecessary, and indeed may be
a disadvantage: if we are seeking a truly NEW
Typesetting System, then detailed familiarity with
current systems may tend to obfuscate the issue,
and certainly may tend to constrain what should
otherwise be free-ranging thoughts and ideas. We
will need to consult with those outside the TEX
world, and the advice of practising typographers and
(probably retired) compositors will almost certainly
prove invaluable. But above all we will need people
with vision, people who are unconstrained by the
present limits of technology, and who are capable of
letting their imagination and creativity run riot.

And what conclusions might such a group
reach? Almost by definition, the prescience required
to answer such rhetorical questions is denied to mere
mortals; but [ have my own vision of a typesetting
system of the future, which I offer purely as an ex-
ample of what a New Typesetting System might
be. Firstly (and despite my quite ridiculous prej-
udices against windowing systems), I believe it will
inherently require a multi-windowing environment,
or will provide such an environment itself (that is,
I require that it will make no assumptions about the
underlying operating environment, but will instead
make well-defined calls through a generic interface;
if the host system supports a multi-windowing envi-
ronment such as Microsoft Windows or the X Win-
dow System, the NT'S will exploit this; if the host
system does not provide such intrinsic support,
then it will be the responsibility of the imple-
mentor to provide the multi-windowing facilities).
I envisage that perhaps as many as eight concurrent
displays might be required: linked graphic and tex-
tual I/O displays, through which the designer will
be able to communicate the underlying graphic de-
sign in the medium of his or her choice (and observe
in the other window the alternative representation
of the design); an algorithmic (textual) display,
through which the programmer will communicate
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how decisions are to be made; two source displays,
one text, one graphic, through which the author will
communicate the material to be typeset; and a pre-
view display, through which an exact facsimile of
the finished product may be observed at any de-
sired level of detail. A further display will provide
interaction (for example, the system might inform
the user that some guidance is needed to place
a particularly tricky figure), and the last will en-
able the user to watch the system making decisions,
without cluttering up the main interactive window.
Needless to say, I assume that the system will es-
sentially operate in real time, such that changes to
any of the input windows will result in an imme-
diate change in the corresponding output windows.
[ assume, too, that the input windows will be able
to slave other unrelated programs, so that the user
will be able to use the text and graphics editors
of his or her choice. Of course, not all windows
will necessarily be required by all users: those us-
ing pre-defined designs will not need either the
design-I/O or the algorithm-input windows, and
will be unlikely to need the trace-output window;
but the interaction window may still be needed,
and of course the source-input windows unless the
source, too, has been acquired from elsewhere. For
just such reasons, the system will be capable of ex-
porting any designs or documents created on it in
plain text format for import by other systems.

And underneath all this? Perhaps no more than
a highly refined version of the TEX processor; totally
re-written, probably as a procedural language rather
than a macro language (why procedural rather
than, say, list processing or declarative? to ensure
the maximum acceptability of the system: there
are still more people in the world who feel
comfortable with procedural languages than with
any of the other major genres), and obviously
embodying at least the same set of enhancements
as the interim conservative design, together with
support for colour, rotation, etc. The whole system
will, of course, be a further brilliant exposition of
literate programming; will be placed in the public
domain; will be capable of generating DVI files as
well as enhanced-DVI and POSTSCRIPT; and will be
so free of bugs that its creators will be able to offer
a reward, increasing in geometric progression, for
each new bug found...

But we will need one final element, and I have
deliberately left this point to the very end: we
will need the advice of Don Knuth himself. Don
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has now distanced himself from the TEX project,
and is concentrating on The Art of Computer
Programming once again. This detachment is
very understandable— TEX has, after all, taken
an enormous chunk out of his working (and,
I suspect, private) life—and I hope that we all
respect his wish to be allowed to return once again to
‘mainstream’ computer science, mathematics, and
Bible study. But I think it inconceivable that we
can afford to ignore his advice; and if I were to
have one wish, it would be this: that I would
be permitted to meet him, for whatever time he
felt he could spare, and discuss with him the
entire NTS project. I would like to know, above
all, what changes he would make to TEX, were
he to be designing it today, rather than fifteen
years ago; I would like to know if he agrees that
the deficiencies listed above (and those that appear
elsewhere) are genuine deficiencies in TEX, or are (as
I sometimes fear) simply the result of an inadequate
understanding of the true power and capabilities of
TEX; and I would like to know how he feels about the
idea of an ‘Extended TEX’ and of a New Typesetting
System (I suspect he would be far more enthusiastic
about the latter than the former). And I suppose,
if I am honest, I would just like to say ‘Thank you,
Don’, for the countless hours, days, weeks, months
and probably years of pleasure which TEX has given
me.

&

The preceding is essentially a summary of the paper
which I first presented at Prague in 1992; what
follows is intended to bring the reader up to date,
and is reasonably accurate as of May 1993:

At the 92 Annual General Meeting of DANTE,
Joachim Lammarsch announced the formation of a
working group, provisionally entitled ‘NTS’ (‘New
Typesetting System’), to investigate ways by which
the philosophy and paradigms of TEX might be
perpetuated; the group was to be chaired by
Rainer Schopf, and had representatives from both
DANTE and UK-TuG (the group was, and is,
a truly international group, organised under the
&gis of DANTE but not restricted to members
thereof). During the year that followed, members
of the group listened to, and contributed to, a
wide-ranging discussion which took place on NTS-L,
but the members of the group never actually met
(on NTS business, that is; they probably met for
social and other reasons), and no NTS-X list was
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ever formed (and therefore no discussion ever took
place thereon).

During the period leading up to DANTE ’93,
Rainer realised that his other committments (par-
ticularly his committment to the I#TEX-3 project,
but also, of course, to his full-time emplopyment. . .)
prevented him from really getting the NTS project
off the ground, and asked the present author if he
would be willing to take over the project. I was very
willing to accede to this request, and at the DANTE
'93 meeting at which this paper was formally pre-
sented, Joachim Lammarsch announced the dissolu-
tion of the previous NTS group, and the formation
of a new group of the same name, under the lead-
ership of the present author; no other members of
the group were nominated at the time, it being left
up to the author to invite whomsoever he chose to
participate in the group’s activities.

Perhaps the major problem now facing the NT'S
team is a lack of public confidence; the group
has now been in existence for over a year, and
yet has apparently achieved nothing: it has lis-
tened, but apparently done no more. Because of
this, I am convinced that if NTS is ever to be
more than a pipe dream, it needs to accomplish
something worthwhile within the next year; if two
years go by, and the group has still achieved nothing,
its reputation will undoubtedly suffer severely. This
problem is sufficiently important that I am now pre-
pared to compromise the ideals which [ outlined in
the Prague version of this paper, and concentrate on
Option 2: enhance TEX by just enough that its ma-
jor practitioners agree that it no longer had demon-
strable defects that could be rectified within the
current implementation; furthermore, I believe
that in order to regain the confidence which we
have perceivably lost, we will need to implement
Option 2 in a series of phased stages, releasing
the initial version within twelve months, and in-
cremental enhancements at fairly regular ('though
well-spaced: say six-monthly) intervals thereafter.

Let me then summarise my conclusions so
far (which have been considerably influenced by
Joachim Schrod):

1. TEX is demonstrably flawed, partly because
of the era of its design, and partly because
some excellent ideas were not seen through
to completion (e.g. one cannot properly de-
construct a \vbox, because TEX lacks certain
classes of register).
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2. Despite its flaws, it none the less almost cer-
tainly represents the state of the art in Com-
puter Typesetting, and attracts an allegiance
which verges on the fanatical; its strengths far
outweigh its weaknesses.

3. Given its enormous user base, and the fanati-
cism which it attracts, a successor to TEX which
fails to capitalise on these is very unlikely to
succeed unless it is so demonstrably superior
(whilst remaining equally portable and free
of commercial liens) that no-one could fail to
recognise its superiority (it would also need to
be able to process existing TEX documents and
produce identical results).

4. The intellectual effort needed to create a
superior system such as outlined in (3) is
unlikely to be achievable in a finite timescale
by a group of dedicated TEXxies working in
their spare time, no matter how well motivated;
such a project should be seen as a real research
project, with a timescale of several years.

5. The previous incarnation of the NTS project
lost ‘street credibility’ by being seen to do
nothing — that is, it listened to NTS-L
(and occasionally contributed to the discussion)
whilst not actually producing anything.

6. If a new incarnation of the NTS project is to
succeed, it has not only to do something useful,
but has to be seen to be doing something useful
(facere quam vedert).

7. If the N'T'S project is to be universally accept-
able (which may be a pious hope, but we
should aim for nothing less), then it needs to
be totally compatible with TEX V7, not only
in terms of existing TEX programs (i.e. things
written in TEX), but also in terms of existing
TEX implementations.

8. It therefore needs to possess two fundamental
attributes:

(a) To be written as a change file to the ex-
isting WEB, so that it builds upon, rather
than replaces, existing TEX implementa-
tions; and

(b) To be totally backwards-compatible, in
that any existing TEX V7t program will
produce :dentical behaviour and results
no matter whether run with TEX or with
the extended TEX which N'TS produces (I
will refer to this extended TEX as e-TEX
henceforth).
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9. But of course, these two aren’t enough: it
must also add missing functionality to TEX,
whilst remaining as close as possible to TEX
in philosophy (thus it shouldn’t seek to add
entirely unrelated functionality [e.g. graphics],
but rather to complete those elements of TEX
that are already present but are in some sense
incomplete).

10. One clearly missing feature of TRX V7 is an
interface to the operating system; the need
for this has become so apparent to some
that a discussion has recently raged as to how
such functionality could be added by extending
the semantics of \openin|out, \read, \write
etc. Somewhat surprisingly, this extension of
semantics has the blessing of Prof. Knuth.

11. To some (including myself), this extension of
TEX’s present semantics is nothing short of
anathema; a bodge, where a proper solution is
required.

12. I therefore propose that the newly reformed
NTS group should regard as their primary réle
the identification of genuine deficiencies in TEX;
the postulation and discussion of solutions to
these deficiencies; the prioritisation of these
solutions; and the generation of incremental
reference implementations of these solutions,
through the medium of change files to TEX,
such that full alpha- and beta-testing of the
proposed enhancements can be carried out
on as many platforms as possible, thereby
minimising the risk of introducing any bugs
into the e-TEX code.

In summary, what I propose is that rather than re-
garding themselves as an esoteric research group,
which is conducting research on typesetting technol-
ogy suitable for the twenty-first century, the group
should first concentrate on the very real problems
which are encountered when TgEX is pushed to its
limits. Having identified real deficiencies in TEX, it
should decide how those deficiencies should prop-
erly be rectified, and through the medium of a
master TEX change file, implement each of the solu-
tions in an incremental manner, starting with those
that lead to the greatest rewards for the least im-
plementation effort. By publicising the existence of
tools such as TIE, WEB-Merge & Patch-WEB, the
group should encourage existing TEX implementors
to produce platform-specific versions of e-TEX, and
should participate in the alpha- and beta-testing of
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these versions. When satisified that, modulo human
error, no new bugs have been introduced into the
code, and that it performs identically to TEX when
given pure TEX input (whilst accepting extensions
through a mechanism to be discussed in a forth-
coming paper), the group should offer the resulting
e-TEX implementations to the existing TEX world.
It will be necessary to monitor the take-up rate; if
there is marked reluctance to adopt e-TEX, despite
its total backwards compatibility, then the group
may choose to abandon the whole project; this
would be a shame, but better than investing vital
intellectual effort in a project which no-one is going
to use; if, on the other hand, the project is a suc-
cess, and end-users are happy to migrate from TEX
to e-TEX, then the group should continue with its
work, seeking advice from the TEX world as a whole
as to what genuine deficiencies remain in e-TgX, and
which of those it would be most valuable to elimi-
nate next. In this way, [ hope that NTS can both do
something useful for the TEX world, and to be seen
to be doing something useful at the same time.

Philip Taylor, Bachotek 1993
Co-ordinator, NTS project
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Wariacje na temat przyszfosci TgX-a

Ponizszy tekst jest do§¢ swobodnym tlumacze-
niem wybranych fragmentéw 10-stronicowego re-
feratu, wygltoszonego na Pierwszej Ogdlnopolskiej
Konferencji TEX-owej w Bachotku. Philip Tay-
lor jest koordynatorem drugiego wcielenia grupy
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roboczej NTS (New Typesetting System, Nowy
System Sktadu). Dzialalno§é pierwszego jej wciele-
nia, pod kierunkiem Rainera Schopfa, nie zaowoco-
wala zadnymi konkretnymi wynikami — grupa tylko
,prowadzita nastuch”, rejestrowata zyczenia i uwagi.

Weczeéniejsza wersja referatu byta po raz pierw-
szy zaprezentowana na konferencji EuroTgX’92
w Pradze i jest zamieszczona w jej materiatach [4].

Wybér (nie uzgadniany z Autorem) i tlumaczenie:
Wtodzimierz J. Martin (wjm@sunrise.pg.gda.pl).
Tytul pochodzi ode mnie (wjm).

¢

Mozna argumentowal, ze zaréwno sam TEX jak
i pozostali czlonkowie Knuthowej rodziny Com-
puters & Typesetting stanowig przyktad najbar-
dziej udanego oprogramowania na §wiecie. Zostato
ono przeniesione pod prawie wszystkie mozliwe sys-
temy operacyjne i przyciaga uzytkownikéw, ktérzy
sg mu oddani w stopniu graniczacym z fanatyzmem.
Rozwdj tego oprogramowania zostatl juz zakonczony,
jednakze wielu cztonkéw rodziny sktadaczy tekstéw
sadzi, ze nalezy podjaé dzialania, ktdre nie pozwola,
by filozofia i idee uwiecznione w TEX-owej §wigtyni
po prostu rozplynely sie i zaginelty. W artykule roz-
wazone sg niektére opcje umozliwiajgce kontynu-
acje TpX-owej filozofii oraz zbadane silne i stabe
miejsca TEX-a. Na koniec postuluje sie przyszio-
Sciowq strategie rozwoju, uwzgledniajacg zardéwno
pisane jak i niepisane zyczenia Knutha co do
jego osobistej odpowiedzialnoéci za TEX-a, META-
FONT i czcionki Computer Modern, jak i za-
pewniajaca, ze filozofia i paradygmaty stanowigce
site TEX-a nie zostang na zawsze utracone wsku-
tek nalozenia na ich ewolucje kaganca sztucznych
ograniczen.

&

Co jest takiego w tym TgEX-u, ze przycigga jak nar-
kotyk jaki? Moze to znakowy i opisowy charakter
TEX-a, moze i to, iz wprost odwrotnie do panujacych
obecnie trendéw, TEX wymaga od uzytkownika, by
pomyélatl troche nad tym, co chce osiggnaé poczem
wyrazil te mys$l w postaci ciggdéw stéw 1 symboli
umieszczonych w pliku, a nie za pomocg sekwen-
cji efemerycznych ruchéw myszy' po ekranie. Moze
jest to przenoéno$§¢ — fakt, ze jego implementacje

! Mus ordinatus microsoftiensis albo Mus
ordinatus applemacintoshii (przyp. Autora).
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(bedace w przewazajacej wiekszosci dobrem wspdl-
nym — public domain) istnieja dla wszystkich istot-
niejszych systeméw operacyjnych na §wiecie? Czy
to nie czasem deterministyczny character TgX-a —
fakt, iz dana sekwencja TEXowych polecen przemie-
szanych z tekstem do zlozenia da zawsze doktadnie
ten sam wynik, niezaleznie od maszyny, na ktdrej je
przetworzymy?
&

Mamy do wyboru kilka opcji — rozpatrzmy je
pokrétce.

1. Mozemy pozostawi¢ TEX-a dokladnie takim,
jaki jest. Jest to podejécie w oczywisty sposdb
defensywne, zgodne z tym, co chce zrobié
sam Knuth. Byloby arogancja z naszej strony
sugerowa¢ w tej mierze, ze wiemy lepiej od
Knutha.

2. Mozemy ulepszy¢ TEX-a na tyle tylko, by ci,
ktérzy naprawde rozumiejg gdzie lezy jego
sila, gdzie jego ograniczenia, rozumiejg tez
co sie dzieje w jego trzewiach zgodzili sie,
ze nie ma on juz widocznych usterek (tzn.
ze istniejg pewne proste zadania z dziedziny
sktadu tekstow, z ktérymi TEX 7t nie moze sobie
poradzi¢ poprawnie, natomiast ulepszony TEX
moze).

3. Mozemy ulepszy¢ TEX-a wcielajac do niego po-
taczone spisy zyczen najpowazniejszych uzyt-
kownikéw, starajac sie w ten sposdéb stwo-
rzy¢ TEX-a potrafigcego zrobi¢ wszystko dla
wszystkich, pozostawiajac jednak jego obecny
»wyglad i odczucie”.

4. Mozemy ulepszy¢ TEX-a tak jak w opcji 3 po-
wyzej, korzystajac jednak ze sposobnosci po-
nownego rozpatrzenia i ewentualnie radykalne;j
zmiany obecnie istniejgcych ,,wygladu i odczu-

”

cia”.
5. Mozemy réwniez skorzystaé z okazji i zro-
bi¢ to, co sam Knuth zrobilby bez watpie-
nia, gdyby mial po raz pierwszy w zyciu te-
raz wlasnie zabiera¢ sie do skladu tekstow:
przyjrze sie najlepszym w tej chwili syste-
mom sktadu (uwzgledniajac naturalnie samego
TEX-a), a nastepnie zaprojektowaé nowy sys-
tem, bedacy czym$ wiecej niz tylko syntezg
tego, co dzi§ najlepsze, lecz spelniajacym wy-
mogi i wyzyskujacym potencjalne mozliwosci
nie tylko dzisiejszej techniki, ale réwniez i tej,
ktérg potrafimy przewidzie¢ w przysziosci. Be-
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dziemy tez musieli znalez¢ jaki$ sposéb, by zna-
lazla sie tam ta iskra geniuszu, tak znamienna
dla pracy Knutha!

¢
Mozna z pewnoscig powiedzied, ze istniejgce w czasie
powstawania TEX-a potgczone niedostatki w ilosci
dostepne;j szybkiej pamieci, niewystarczajacej mocy
obliczeniowej procesora oraz bardzo ograniczonych
mozliwoéci wstepnego przegladania i korekty zlo-
zyly sie na istnienie ograniczen w rozwigzaniach
TgXa, ograniczen, ktérych skutki odczuwamy do
dzi$. Tak sig¢ nieszczesliwie sktada, ze w co najmniej
jednej z tych dziedzin, a mianowicie w ilo$ci dostep-
nej szybkiej pamieci, nadal istniejg i s dzi§ sprzeda-
wane systemy majace podstawowe niedostatki. Mam
oczywiscie na my$li niezliczone systemy oparte na
MS-DOS (mimo, iz jest to niewatpliwie najbardziej
popularny ze wszystkich systemdéw komputerowych,
jakie kiedykolwiek wymyslono), ktére nadal no-
sz pietno ograniczen konstrukcyjnych pierwotnych
procesoréw 8088/8086. Ogromne rozpowszechnie-
nie syteméw MS-DOS spowodowalo, ze na liscie
NTS znalazto sie wiele zgloszen, wyrazajacych zy-
czenie, by przy dalszym rozwijaniu TgX-a miano
na uwadze i uwzgledniano ulomnosci tych syste-
moéw. Musze powiedzieé, ze mimo, iz sam jestem
uzytkownikiem przede wszystkim systemu MS-DOS
nie wydaje mi sie, aby narzucane przez MS-DOS
ograniczenia rozmiaru segmentu do 64K i wielkosci
calej pamieci do 640K mialo w jakikolwiek sposéb
mie¢ wplyw na projekt nowego systemu sktadu tek-
stéw. (...) Bede sie zawsze spieral, ze kazdy przy-
szlo§ciowy system skladu dla maszyn pracujacych
pod MS-DOSem musi zaktadaé istnienie Windows
(albo 0S/2), badz tez w jaki$ inny sposéb obchodzié
bariere 640K za pomoca, przyktadowo, techniki po-
dobnej do uzytej prze Eberhardta Mattesa w jego
emTEX 386.%2 Jesli nadal damy sie zmuszaé do sto-
sowania ograniczen narzucanych przez prymitywne
systemy w rodzaju systemu MS-DOS, jakg mozemy
mie nadzieje na stworzenie systemu wybiegajacego
w przysztosé, a nie systemu na wczoraj?
¢

TEX ma i inne, oprécz historycznych, niedostatki.
Wiele z nich projektanci formatéw potrawig zgrab-
nie ukryé przed oczami zwykiych uzytkownikéw.
Dobre wprowadzenie do tych zagadnienr stanowiag

2 emTEX 386 stosuje tzw. DOS extender (przyp.
Autora).
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artykuty [2] i [3], jak réwniez znacznie obszerniej-
sze, acz trudniej dostepne zgloszenia listy NTS-L,
znajdujace sie w archiwum Ftp.Th-Darmstadt.De
jako:

/pub/tex/documentation/nts-1/*.

Jakie zatem sg te tak zwane ,fundamentalne
niedostatki”. Kazdy z nas ma na to niewatpliwie
swéj wlasny poglad. Ci, co sie nigdy nad tym nie
zastanawiali, mogg zacza¢ od wymienionych powy-
zej trzech zrédel. Ponizej przedstawiam swéj bardzo
osobisty na to poglad — wymienione problemy uwa-
zam za rzeczywiscie fundamentalne. Lista nie jest
ani szczegdlnie oryginalna ani wyczerpujaca.

1. Brak obstugi wyjgtkéw 1 warunkéw. Nie
daje sie w TEX-u ,zlapac” i obstuzy¢ bledu,
co uniemozliwia programowanie defensywne
(réwniez twércom formatéw).

2. Niemoznosé stwierdzenia, ze wystgpit blgd.
Jest, na przyklad, ogromna, zasadnicza réznica
miedzy karg o warto$ci zero a brakiem kary
w ogdle.

3. Hierarchiczny charakter tamania wierszy
1 tamania stron. Gdy TEX raz ztamat strone,
nie mozna go zmusi¢ do ponownego rozpatrze-
nia swej decyzji.

4. Lokalny charakter tamania stron.

5. Analogowy charakter ,kleju” (glue). Nie jest
mozliwe uzyskanie w TEX-u rozkladu strony
opartego o siatke.

6. Brak uogdlnionego mechanizmu przemaiesz-
czania (ptywania) tekstu. Obecnie TEX ma
jedynie bardzo proste mechanizmy ksztalto-
wania akapitéw, z ktérych najmocniejszym jest
\parshape; mozna by wyobrazi¢ sobie mechani-
zmy, pozwalajace zdefiniowaé strone (kolumne)
czy rozktadéwke jako szereg dyskretnych obsza-
réw, po ktérych mogty by ,ptywac” teksty. Ta-
kie rzeczy sg bardzo potrzebne, a potrafig je juz
robi¢ niektére inne systemy myszoidalne.

7. Nadmiernie uproszczony model wierszy tek-
stu. Po zlamaniu wierszy w akapicie, kazdy
z nich jest zamykany w pudetku, ktére moze
ulec rozepchnieciu w pionie przez szczegdl-
nie wystajagce litery, co z kolei moze daé
w wyniku za duze $wiatlo miedzy wierszami.
Znacznie stosowniejsze byloby tu postugiwanie
sie obrysem.

8. Czesctowa jedynie ortogonalnosé w trakto-
waniu odréznialnych obiektédw. Mimo, iz TEX

GUST, Zeszyt 2 17

traktuje ortogonalnie wiele swoich obiektéw
(np. rodzina generatoréw \new...), nie roz-
cigga tego traktowania na wszystkie obiekty.
Nie ma, na przyklad, mechanizmu do genero-
wania nowych istnied \mark. Podobnie, mimo,
ze \the pozwala uzyskaé biezace wartosci wielu
obiektéw, \the\parshape daje jedynie liczbe
uporzadkowanych par, a nie ich wartosci.

9. Niedostateczna parametryzacja. Na przyktad
istnieje jedna tylko warto$é¢ \brokenpenalty,
wyrazajaca numerycznie nieche¢ do lamania
strony na przeniesieniu wyrazu. Istnieje jednak
istotna réznica miedzy przeniesieniem wyrazu
ze strony parzystej na nieparzysta, a z niepa-
rzystej na parzysta.

10. Niewystarczajgce uwrazliwienie na estetyke.
TEX zdolny jest da¢ nam material poréwny-
walny albo lepszy od materiatu uzyskiwanego
za pomoca wszystkich innych dzi§ dostepnych
komputerowych systeméw sktadu. Mimo tego
material ten moze byé gorszy od wynikéw
uzyskanych $rodkami bardziej tradycyjnymi.
Wezmy chociaz, na przyktad, niepozadane biate
ykanaly” na stronie czy pionowe sasiedztwo
tych samych wyrazéw. Czlowiek potrafi to za-
uwazy¢ natychmiast, a TEX nawet sobie z tego
nie zdaje sprawy. Po to, by TEX byl w stanie do-
réwnal osiggnieciom fachowcéw epoki odlewa-
nia czcionek, moze by¢ potrzebne zastosowanie
ztozonych technik dopasowywania wzorcéw czy
nawet rozpoznawania obrazéw.

Nie ulega watpliwosci, ze liste powyzszg mozna
by powiekszaé nieomalze bez konica. Kazdy system,
nie wiedzie jak zlozony, mozna zawsze ulepszyc.
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