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Abstract

This presentation discusses by means of several examples the ability of TgX to
generate complex page layouts in a special case of text. In this special case of
restricted text, no tall characters or stretchable vertical glue is allowed and all
lines are assumed to have the same height and depth. To anyone accustomed
to TgX's generality, this may seem overwhelmingly restrictive, but probably 99%
of all typesetting—Iletters, novels, non-technical material, etc.—conforms to this
model. Examples I'll discuss include line numbering of text, changebars, flowing
text entirely around a special shape, and fine control over inter-column cutouts
(a la The New Yorker magazine). I'll also how to include material which does not
conform to this model (such as section heads, display material, and so on), so this

model is more flexible than it appears.

Introduction

An imaginary conversation between the author and
a ‘conventional’ desktop publisher inspired this ar-
ticle. The discussion involves the ability to typeset
fancy column shapes. Consider:

DTPuB: My software can create fancy column shapes.

I can ‘synchronize’ the shapes so that pairs of
columns can perfectly enclose an odd-shaped
figure.

AU: Sounds impressive. But how do you account for
displayed equations, tall characters, stretchable
white space, and other items that might louse
up the alignment of the lines on the right to
the lines on the left? And what happens if the
column break leads to a lonely widow or club
line at the top or bottom of a column?

DTPuB: What are you talking about? I only set mate-
rial so that each line is exactly the same height
as any other. As far as math goes, why would
it appear in this kind of context? I don’t care
about ‘lonely’ lines because horizontal align-
ment of lines across columns takes precedence.
And what the heck’s stretchable glue?

Designers of macro packages bend over back-
wards to make their macros as general purpose as
possible, but there are still typographic effects that
remain difficult if not outright impossible in the gen-
eral case. This mini-conversation made me realize
that complete generality may not be a virtue, at least
not 100% of the time. I decided to imagine that my
typesetting was restricted to the same universe as
that of the desktop publisher to see if giving up some
flexibility led to the ability to do new things with TgX.

In what follows, I shall use the term ‘restricted
text’ to refer to text conforming to that of the desk-

top publisher above. Specifically, restricted text con-
sists only of prose such that the total height of each
line—the sum of the depth and height—does not
exceed some certain amount. Tall characters and
stretchable vertical glue make no appearance in this
text, and nor does a reluctance to leave widows and
club lines dangling fore or aft of a column. Although
this is quite restrictive, much (if not most) printed
matter does conform to this model. Furthermore, it
turns out that section heads, extended quotations,
and so on—elements which do not conform to this re-
stricted model—can be incorporated into a restricted
document, so restricted text is not quite so restrictive
after all.

1 will present some examples whereby complex
and unusual page layouts can be done with TgX pro-
viding that the text conforms to the restrictions we
mentioned above. Using this model, [ am cautiously
optimistic that that anything any other desktop pub-
lishing program can do, TgX can also.

To no one’s surprise, several of the crucial ideas
have been lifted from work done by Don Knuth. Sev-
eral additional ideas are identical or similar to ones
discussed by David Salomon in his ongoing series of
tutorials on the \output routine which can be found
in TUGboat.

Purpose of This Presentation

It is not my purpose here to present a finished set
of macros to accomplish the tasks I will discuss.
Rather, I hope to suggest a philosophy—that reining
in TgX can sometimes be beneficial—and to present
examples showing some advantages of this thinking.
Readers may decide for themselves whether the ben-
efits really do outweigh the disadvantages.
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Nevertheless, readers who agree with the author
that it sometimes pays to restrict certain of TgX's abil-
ities may wish to recreate these effects. The exam-
ples of the first portion of the paper can be integrated
into personal style files using the macro snippets that
appear. The final example (magazine layout) is a dif-
ferent matter, and here the author has an additional
agenda. I seek feedback that the user interface—the
way that macro names and macro arguments have
been organized—is reasonable. After incorporating
comments, I hope to make these macros available
shortly thereafter.

A New Output Routine

It seemed likely to me that TgX would have to be
re-configured a bit to make dealing with restricted
text easier. A new output routine, suggested by Don
Knuth (Knuth 1987) in another context, seemed to
fit the bill. The height of a strut, \strutht, is usu-
ally the maximum height of a line of text in the re-

stricted text under discussion. If we set the \vsize

of the document to be \strutht, then TgX's output
routine will obligingly slice up the text into line-sized
morsels. It will be up to this restructured \output
routine to collect these lines, stack them together,
and actually ship out a page only when the line count
equals the capacity of a single page.

Of course, as TgX passes each line to the collect-
ing area, perhaps using code in the output routine
something like
\ifnum\Tineno < \linesperpage

\global\setbox\partialpage=
\vbox{\unvbox\partialpage \box255}
\else ...

it’s possible to include a macro to do something spe-
cial to each line, much as the token list \everypar
can at the start of each paragraph. (In this way, we
can mimic the structure of an \everyline token list,
something that features high on many people’s TgX
wish list. Mimic is the key word, for source file to-
kens have long been processed by TgX.) That is, the
above \output fragment should better look like
\1fnum\Tlineno < \linesperpage
\setbox\partialpage=\vbox{
\unvbox\partialpage\processline}
\else ...

Let’s pause to consider some of the ways we can ex-
ploit \processline (which can be thought of as a
mock-\everyline).

Numbering lines of text.Numbering lines in an
\obeyTines environment has always been straight-
forward. Now it’s simple enough for regular text, at
least in our restricted case. Simply invoke definitions
like

\newcount\1inesdone
\newif\ifdivisiblebyfive

\newcount\scr
\def\ModFive{% Is \linesdone div by 57
\global\divisiblebyfivefalse
\scr=\1inesdone \divide\scr by 5
\multiply\scr by-5
\advance\scr by\linesdone
\ifnum\scr=0
\global\divisiblebyfivetrue \fi}
\def\processline{%
\global\advance\linesdone by 1
\ModFive \ifdivisiblebyfive
\hbox{\11ap{%
\oldstyle\the\linesdone\ 3}\box255}
\else\box255 \fi}

which will print line numbers every five lines across
paragraph and page boundaries. Figure 1 displays an
example of typography showing line numbering.

Change bars. Most change bar styles use PostScript.
Here’s one way that we can implement it indepen-
dently of PostScript.

Even with our restrictions in effect, this problem
highlights an important set of problems. Because of
TgX’s asynchronous mode of processing, output oc-
curs at very different times then when the source
file is chewed by TgX’s mouth. So a \changebar
macro has to contain instructions to the output rou-
tine which \processiine will then execute.

Of the several methods available for this com-
munication, I chose the following. The command
\changebar inserts a strut whose depth is ever so
slightly greater than the normal depth of a line. The
depth is so slight that no reader will ever be able to
see it, but it is great enough so that TgX can perceive
it. The slight amount we use is two scaled points;
we recall that one printer’s point contains 64K scaled
points.

If we code \changebar to act like a font change,
so that a group must enclose the change’d text, then
a simplified coding might look as follows. First, we
define deep struts.

\newbox\varstrutbox
\def\varstrut{\relax
\1ifmmode\copy\varstrutbox\else
\unhcopy\varstrutbox\fi}
\def\lostrut#1{%
\global\lostrutdp=\strutdp
\global\advance\lostrutdp by#l sp
\global\setbox\varstrutbox=
\hbox{\vrule widthOpt height\strutht
depth\lostrutdp}\varstrut}

And now, here is TgX code for \changebar. The
\aftergroup hack ensures that the increase to the
height of a line happens after the \changebar group
has been concluded. The output routine will check
the depth of the line. A surplus depth of two scaled
points signals the beginning of a change bar, and a
surplus of three scaled points signals its end.

\newdimen\lostrutdp
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HERMAN MELVILLE  MOBY-DICK  CHAPTER I

head. True, they rather order me about some, and make me jump
from spar to spar, like a grasshopper in a May meadow. And at
first, this sort of thing is unpleasant enough. It touches one’s sense
of honor, particularly if you come of an old established family in

115 the land, the van Rensselaers, or Randolphs, or Hardicanutes. And
more than all, if just previous to putting your hand into the tar-
pot, you have been lording it as a country schoolmaster, making the
tallest boys stand in awe of you. The transition is a keen one, I as-
sure you, from the schoolmaster to a sailor, and requires a strong

120 decoction of Seneca and the Stoics to enable you to grin and bear
it. But even this wears off in time.

What of it, if some old hunks of a sea-captain orders me to
get a broom and sweep down the decks? What does that indignity
amount to, weighed, I mean, in the scales of the New Testament?

125 Do you think the archangel Gabriel thinks anything the less of me,
because I promptly and respectfully obey that old hunks in that par-
ticular mnstance? Who aint a slave? Tell me that. Well, then, how-
ever the old sea-captains may order me about—however they may
thump and punch me about, I have the satisfaction of knowing that

1301t Is all right; that everybody else is one way or other served in much
the same way—either in a physical or metaphysical point of view,
that 1s; and so the universal thump is passed round, and all hands
should rub each other’s shoulder-blades, and be content.

Again, I always go to sea as a sailor, because they make a point

135 of paying me for my trouble, whereas they never pay passengers
a single penny that I ever heard of. On the contrary, passengers
themselves must pay. And there is all the difference in the world be-
tween paying and being paid. The act of paying is perhaps the most
uncomfortable infliction that the two orchard thieves entailed upon

140 us. But being paid,—what will compare with it? The urbane activ-
ity with which a man receives money is really marvellous, consider-
ing that we so earnestly believe money to be the root of all earthly
ills, and that on no account can a monied man enter heaven. Ah!
how cheerfully we consign ourselves to perdition!

145 Finally, I always go to sea as a sailor, because of the wholesome
exercise and pure air of the forecastle deck. For as in this world,
head winds are far more prevalent than winds from astern (that is,

Figure 1: Typography similar to John Baskerville’s 1757 edition of the Bucolics and Georgics of Virgil. This
sample is set in Monotype Baskerville.
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\def\changebar{\aftergroup\endchangebar
\Tostrut2}
\def\endchangebar{\lostrut3}

The \processline macro must examine the
depth of the current line and take action accordingly.
It’s the responsibility of a macro to add the actual
changebar segment to \box255 which contains a sin-
gle line of text.

\def\addchangebar{\hbox{\1Tap{\vrule
width4pt height\strutht
depth\strutdp\quad}%

\box255%}}

Our routine will examine the register \DeltaDP
which stores the surplus depth and sets flags as ap-
propriate. We will also assume that the last line of
the changebar group needs a changebar segment,
and therefore another switch \1fflushing is neces-
sary for that purpose. (Without this switch, the last
typeset line of changed text would appear without
the changebar segment.)

\newif\ifchanging \newif\ifflushing
\def\processTine{%:"
\1fnum\DeltaDP=2
\global\changingtrue \fi
\ifnum\DeltaDP=3
\global\changingfalse
\global\flushingtrue \fi
\ifchanging \addchangebar \else
\ifflushing \addchangebar
\global\flushingfalse
\else\box255
\fi\fi}
The \output routine needs a hook to check on
surplus depth. Macro \identity simply typesets
\box255 without doing anything to it.

\def\checkline{%
\dimen0=\dp255
\advance\dimen0 by-\strutdp
\DeltaDP=\dimen0
\ifnum\DeltaDP=1
\global\let\processline=\"identity \fi
1
We reserve a surplus depth of 1 as a signal to return
to normal, standard typesetting. A redefined \bye
command will automatically cancel out any special
effects.
\outer\def\bye{\finish
\vfill\supereject\end}
\def\finish{\endgraf
\leavevmode\lostrutl \endgraf}
Source marked up similar to

. end, {\changebar for ...
. is wrong}. It follows that ...

generated the changebars (and the text) displayed in
figure 2.

Section heads; escaping the restrictions. A section
head is an example of a document component that
would escape the restrictions we have imposed upon
ourselves. This is a good time to explore ways to
include these elements in our document.

The previous example suggests ways that sig-
nals to the output routine can allow us to build up
the partial page out of non-restricted components.
These components should have a total height equal
to a whole number of single line heights.

Let us suppose that we want to leave a total ver-
tical separation of two lines between the sections. In
this white space we insert the section head, which
should be 12-point bold type. Furthermore, we want
to leave a little extra space between the section head
and the following line, and we don’t want to print the
section head unless there is room for at least one ad-
ditional line following the section head. It would ap-
pear to be straightforward to write a \section macro
to create a \vbox to create the vertically spaced head-
ing and to send a signal to \output which can deter-
mine whether there is room enough for the heading
and act accordingly.

But a problem could arise. What if there were
several headings to be very close to one another in
the document? In that case, because TgX’s mouth of-
ten gets ahead of the processing done by \output,
new contents of a \sectbox would over-write pre-
vious contents before TEX would have typeset them.
We can be sure, though, that \output will process
these special boxes in the order in which they appear
in the document, and so we adopt a subtler strategy.
We will use a single special \vbox to hold these in-
sertions, and we will take care to add new boxes to it
from the bottom. Whenever \output needs to take a
special box for typesetting, we will take off the top of
this box. This special \insertbox acts like a “first in
first out” (FIFO) queue containing insertions. In this
way, we can be sure that no headings get lost in the
asynchronous maze which is TgX.

Incidentally, we can use this method to include
displayed equations, tables, extended quotations,
and other non-restricted text in the body of a ‘re-
stricted” document, so that our restricted document
is not so restricted after all. (Note that the term ‘in-
sertion’ that I've used refers to text that does not con-
form to a restricted format but which I wish to in-
clude. Tt is quite different in spirit and scope from
the usual TgX insertion whose eventual appearance
on the page is unpredictable.)

\def\section#l{\setbox\sectbox=
\vbox to2\baselineskip{%

\vss \leftline{\strut\bigbf #13}%
\vskiplpt\hrule heightOpt}%
\global\setbox\insertbhox=
\vbox{\unvbox\insertbox
\goodbreak \box\sectbox}%
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TYROGRAPRHY Typography may be defined as the art of rightly disposing printing material in accordance with spe-
cific purpose; of so arranging the letters, distributing the space and controlling the type as toaid to the maximum the reader’s
comprehension of the text. Typography is the efficient means to an essentially utilitarian and only accidentaly aesthetic end,
for enjoynemt of paterns is rarely the readers cheif airm: Maﬂyét&pemﬂefpﬁmmgmﬂm—mfhe
intentoin; has the affect of coming betwixt author & reader is reng for enjoyment of patterns is rarely the reader’s chief aim.
Therefore, any disposition of printing material which, whatever the intention, has the effect of coming berween author and
reader is wrong. It follows that in the printing of books meant to be read there is little room for ‘bright’ typography. Even
dullness and monotony in the typesetting are far less vicious to a reader than typographical eccentricity or pleasantry. Cun-
ning of this sort is desirable, even essential in the typography of propaganda, whether for commerce, politics, or religion,
because in such printing only the freshest survive inattention. But the typegraphy of beeks; apart from the eategory of
is working: But the typography of books, apart from the category of narrowly limited editions, requires an obedience to
convention which is almost absolute—and with reason.

The laws governing the typography of books intended for general circulation are based first upon the essential nature
of alphabetical writing, and secondly upon the traditions, explicit, or implicit prevailing in the society for which the printer
is working. While a universal character or typography applicable to all books produced in a given national area is pracricable,
to impose a universal detailed formula upon all books printed in roman types is not. National tradition expresses itself in
the varying separation of the book into prelissinaries prelims, chapters, etc., no less than in the design of the type. But at

least there are physical rules of linear composition which are obeyed by all printers who know their job.

Figure 2: Text decorated with changebars. Strike outs indicate the revised material. (This text is set in Adobe

Garamond.)

% build \sectbox from bottom
\signal % message to output routine
}

\def\signal{\Tine{\hss\lostrut2}%
\endgraf}

A box called \sectbox holds the current heading.
Back in the output routine, we use a definition
like this for \processTline.

\def\processline{\ifnum\scr=2
\writesection \else
\hbox{\strut\box255}\fi}

Here, \scr is a scratch counter which will hold the
excess depth of the most recent \box255. Any value
of \scr other than zero is a signal to be acted upon
in some way. Macro \writesection is actually re-
sponsible for printing the section head or saving it
for the top of the next page.

\def\writesection{%
% \box255 has a deep strut--discard it.
\setbox\nullbox=\box255
\sethox255=
\vsplit\sectbox to 2\baselineskip
%% see is there room?
\global\scr=\1inesperpage
\global\advance\scr by-\lineno
\1fnum\scr>3 % there is room
\box255 \global\advance\lineno by 1
\else %
% spit out empty lines, go to next page
\globaT\1lineno=\1inesperpage
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\Toop \copy\emptyline
\advance\scr by-1 \ifnum\scr>0

\repeat
\global\setbhox\sectbox=
\vbox{\box255
\goodbreak\unvbox\sectbox}%
\aftergroup\signal

\fi \global\scr=0 }

Complex Page Shapes

Setting \vsize to \baselineskip is a simple but
powerful tool, but we need more help to have exten-
sive control over the appearance of the page. TgX's
basic \parshape command is useful for single para-
graphs but appears to be useless in case a shape
should extend across paragraph boundaries. We can
extend \parshape but to do so, we need to recall
some useful facts: at the conclusion of each para-
graph, the register \prevgraf has been increased by
the number of lines in the paragraph; TgX uses the
value of \prevgraf at the start of a paragraph as
the index into the list of line dimensions which ac-
company any \parshape; and all paragraph shaping
commands—\parshape and \hangafter—are reset
to their standard values. Extending this paragraph
shaping capability involves making TgX 1gnore this
usual resetting procedure.

The following lines provide a \pageshape com-
mand, whose syntax mirrors that of \parshape.

\newcount\totaliines
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