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ABSTRACT

A few years ago, we approached the problem of placing inserts (or “objects”) auto-
matically in a multiple-column format. Among the issues we encountered were enabling
users to place an object wherever they desired following a textual reference (the “place-it-
here” option); placing objects that spanned columns into a page while maintaining text
flow in a one-pass system; and creating a text-flow pattern that followed the style of the
physics journal Physical Review. We use a stack-like method of storing objects to create
solutions to these problems.

1. Introduction

In October 1986 we became intrigued by the problems caused when inserts or objects, such as figures
and equations, must be placed within a multiple-column TEX format. Such text/figures/equations
formats are common in documents we process at Los Alamos National Laboratory in our composition
section. Therefore, we felt we had to find a (hopefully simple) way to solve the figure-placement (or
insert-placement) problem within TgX. The goal of our first attempts was to place inserts at the top
and bottom of pages in a three-column report format.

We were able to complete the TgX coding required to solve this first problem in about forty hours
and produced the desired results. However, reports designed by various groups at Los Alamos required
different insert-placement rules — frequently ones that would not permit the simple top or bottom
insertion. At this point, therefore, our thoughts turned to the larger problem of placing inserts either
after a textual reference or down and to the right of a reference. Because of other work assignments,
we produced only design notes and sketches at first. In February 1989, however, we received a request
from the editors working on a journal at Los Alamos for TEX macros that would direct the placement
of inserts according to the style of the Physical Review in a two-column format. This gave us the
opportunity to work with insert-placement rules considerably more complex than our original problem.

2. Definition of the Problem

The Physical Review format requires that several basic rules be followed. These are:

1. Material must be easily included into multiple-column (in this case two-column) text.

2. The insert must always follow the textual reference to it, which means that, depending on its
position within the article, it could conceivably fall at the top of a page, at the bottom, or anywhere
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0 — the page number that is currently being processed
user specified — in which case the program will try to place the insert on the specified page
Note: this does not apply to “place-it-here”-type objects; see item 6 below.

4. \endmulcolinsert . Shows where the inserted object ends and places the object on the stack.

5. \balancetothispoint . This macro balances the material that TgX is going to put on the current
page between two columns and makes a top insert of the balanced material.

6. \refinsertadj=a dimension value . Use this macro to position a “place-it-here” object after its
reference. We found that, in some cases, an object is not placed correctly (for example, between the
word “Figure” and the number “1” with each on a separate line). This macro is a “fudge factor”
to ensure proper placement in such cases, and goes before the \beginmulcolinsert macros.

The above macros required a few additions to format articles according to the Physical Review
specifications. Notably, Physical Review uses reading flow indicators, or “reader bars,” to guide the
reader’s eye in the direction of text when the text flow is interrupted by a figure or equation that spans
two columns. We show an example of Physical Review page layout using these reader bars in Sec. 4,
examples 3 and 4. The additional macros supporting a Physical Review-style format are given below.

1. \phyrevtrue . This draws reading flow indicators when a \balancetothispoint macro is encoun-

tered. It draws | to indicate that the text above
the line is a section and draws | to indicate that
the text below the line is a section.

2. \phyrevfalse . This cancels the effect of \phyrevtrue .

3. \noclubtextlines{n}, where n is the number of lines of text (“club lines”) allowed to sit by
themselves in a column below an insert. At Los Alamos, we usually require five or more lines to
appear in such a position, so the \noclubtextlines argument would be 5.

4. \copy\upreadbarbox . This sequence of commands creates an upward-pointing reader bar at the
position specified in the text.

5. \copy\downreadbarbox . Likewise, this sequence of commands creates a downward-pointing reader
bar at the position specified in the text.

3.4 Design and Implementation Concerns

The coding for the macros listed in Section 3.3 required about 100 hours. Up to ten objects can be
stored on the stack at one time. Only versions of TgX that have their registers doubled can process
code using these macros; i.e., Sun and VAX systems.

Early in the design we realized that users may mistake features of these macros for bugs and that,
to avoid user confusion, we’d better document what the code does not do as well as what it does do.
For example, take the case of an object that is referenced in the right column but spans two columns.
This situation will process correctly only if there are no multiple-column-spanning objects already in
place that had been referenced in the left column. (This is a one-pass system, remember.) With this
macro package, the program will place the object referenced in the right column on the next page.

We divided the processing code so that it would be easy to introduce new coding and allow fanlt
(bug) detection. Some of the bugs we suspected were not bugs, but resulted from our inability to foresee
results. There were, as usual, a number of typos and “why did I do that?”-type problems. However,
there are still several elusive bugs that need to be found. For example, the following conditions
occurring together in a document cause some text to be dropped:

1. The first page of the document contains a \balancetothispoint, which creates an object contain-
ing text and graphics that is placed on the stack as a top object. The next object is an equation.

2. The second page of the document contains two top and two bottom objects. \noclubtextlines
is set to 5 to avoid club text at midpage.

3. The third page, like the first, contains a \balancetothispoint, creating an object containing text
and graphics that is placed on the stack as a top object, and an equation follows as the next object.
However, text is suddenly missing from the top of this page. We’ve worked around this situation
by placing the two top and two bottom objects from the second page within a full-page object, but
this fix seems clumsy.
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4. Examples

4.1 Example 1: A Simple Example

Fig. 1. This us cxuao-
bl of u top object that
sputss 2 coluanus

1. Introduction

‘The Proton Storage Ring (PSIU) at Low Alamou
as & high or pulse

comprewot to provide intense pulses of U MeV
protons for the Los Alamos Neutron Scattering
Center {LANSCE) spallation Neutron Source. The
neutron scattering community has ueen several pro-
posals for similar neutron sources based on com-
pressor ringy feed from a proton linac e.g., SNQ
from Jiilich, one from Moscow, JEP from Japan,
and (*Second Figure*)

1.1 Layout

‘The layout of PSR in relationship to other rele-
vant facilities at the LAMPT site is shown schemat-
jcally but not to seale in Fig. 1. An 200 MeV BR-
beam from the LAMDPT )inac is kicked into Line D
and transported through Line D and the Ring In-
Jection Line to a high-field stripper magnet where
it i convertad with 100% efficiency to H®. The H®
beam then enters the lattice of the ring through a
dipole and is stripped to H* beam with ~ Y2 efti-
ciency in & 200 g/cm? carbon foil. Up to 2500 turns

Fig. 3. This is st cxauapie of o "plove # here” o sefervuced dbject

LANSCE 1I from Loy Alamos. To date, only the
PSR has been d, hence the i

con be injected and accumulated dusing a single

with PSR should be helpful in assesing this sp-
proach to the design of advanced Deutron snurces.

1

Deam is notmally extracted in a single
turn shortly after the end of injection and trans-
ported to the LANSCE neutron production tarpet

% exl.tex

\vsize=50pc
\hsize=39pc
\input mulcol2
\input ex_macros
\parskip=0pt

\beginmulcol{2}{18.5pc}
A

This is a simple example of a page with two
inserted objects. The first is a top object
and is placed automatically at the top of the
page. The second is a “place it here” (or ref-
erenced) object that is placed about midway
on the page after its reference in the text.
(Note that the object is placed correctly after
its reference.) The reference point is flagged
by “(*Second Figure*)”. The first part of the
TEX code for this example is given below.

The first object’s coding was placed be-
fore the start of the text. By coding this
way, a compositor can group all the top and
bottom objects in a report together in one
place. Compositors like this feature because
they tend to think of object placement in
terms of “Fig. 1 at the top of page 5, Pic-
ture 3a at bottom of page 7,” etc. However,
because the number of objects that can be
placed on a stack at any one time is ten, a
report with more than ten inserts will require
more than one grouping of top and bottom
objects. Only the referenced objects must be
embedded within text.

% Set the vsize so macros know its value

% Set the hsize

% Load the mulcol/inserts macros
% Load the macros for the examples

% Begin multiple columns

% First figure, a top object

A

\beginmulcolinsert{t}{2}{1}{1}
\1figure{10pc}{30pc}{This an example of a top object that spans 2

columns}{}
\endmulcolinsert

\leftline{\bf I.~"INTRODUCTION}
The Proton Storage Ring (PSR) at Los Alamos functions as a high-current
accumulator or pulse compressor to provide intense pulses of 800 MeV

protons for the Los Alamos Neutron Scattering Center (LANSCE) spallation

Neutron Source.

The neutron scattering community has seen several

proposals for similar neutron sources based on compressor rings feed from a
proton linac e.g., SNQ from J\" ulich, one from Moscow, JHP from Japan, and
(*Second Figurex)
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A portion of the log for example 2
The insert starts in the left column
and only spans the left column
>> Placing bottom insert number 4
The insert starts in the right column
and spans only the right column
>> Removing insert 3, from stack
>> Removing insert 4, from stack
>> [Finished page 2]
€3]
>> Processing insert number 9, to be placed on page 3
>> Processing insert number 10, to be placed on page
>> Processing insert number 11, to be placed on page
>> Processing insert number 12, to be placed on page
>> Processing insert number 13, to be placed on page
>> Processing insert number 14, to be placed on page
>> Insert 9, and reference moving to page 4
>> Insert 10, and reference moving to page 4
>> Insert 11, and reference moving to page &
>> Insert 8, referenced in left column
and spans the right column
>> Placing referenced insert number 8

Dok w

Cverfull \vbox (0.38889pt too high) has occurred while \output is active
>> Removing insert 8, from stack

>> [Finished page 3]

[4]

>> Insert 11, will not fit in left column
Moving it to page 5, as a top insert and
leaving the reference on the current page
>> Placing top insert number 7

The insert starts in the right column
and spans only the right column

>> Placing top insert number 6

The insert starts in the left column
and only spans the left column

>> Placing top insert number 5

The insert starts in the left column

and spans the right column

>> Placing bottom insert number 12

The insert starts in the left column
and only spans the left column

>> Placing bottom insert number 13

The insert starts in the right column
and spans only the right column

>> Placing bottom insert number 14

The insert starts in the left column
>> Insexrt 9, referenced in left column
and spans the right column
>> Placing referenced insert number 9

4.3 Example 3: What’s Nice About the Fizzrev Shuffle.

This example illustrates the use of the macros to produce Physical Review-style documents and illus-
trates the advantage of using this style.

734 TUGboat, Volume 10 (1989), No. 4 — 1989 Conference Proceedings



The example is broken up into two sections. The first section represents the output without using
the Physical Review style; the second section shows the result of using this style. The example makes
up a “before-and-after” sequence.

Before

5.1.8 Delerminution of Peuk Posilion by
Lincaised Guussinn Fil

“Lhuw proreduse tratndusim e Goumi sy shisped
peak wle a hue aud then fils o Lue o We Lo
Forued peak. ‘Lhe alope sud wlercept of We fited
e are selaled Lo xp sud 0. Lhe backgrounsd v
Lisuuig uuder Wi peak w fiesl aubtravied s st

O EIOES

where

2] = i) . - 16)
A We Lackground coutwuuin w sublrarled by the
sbragli-lue proceduce laber abows 1 Sevbaw 5.3.3,
ke expremuon for 2y (x)] w miven Ly (¥i-17%)

Alwy, yelx) 1w Wie botal mounte s chasel 5 wid Le
sucauuge of U ollier paranselecs ase given 1 Sec-

~Uu

bRt PR G-17)
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page 3.
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The points of reference of the objects (equa-
tions) being inserted are flagged with “(* eq.

*)” — for example, (*¥5-14*).

On the first page of the “before” example,
the equations flow correctly up until Eq. 5-14.
This equation did not appear after its refer-
ence because of its size; thus, it was moved
to the top of the next page.
is referenced in the right column and placed
two lines below its reference. This could have
been corrected by use of the \refinsertadj

Equation 5-17

Equation 5-19 was too

large to fit after its reference and thus was
moved to the top of the next page.
The only two-column-spanning equations
that were set correctly in the “before” exam-
ple are Egs. 5-22 and 5-24, which occur on

The rescke mwle w U previous seclnn
sbuut Ui st of Use s b2 be Sl sl bt
Leewha 1w 17/ values spply eyuidly well Lece. ‘L

quw\uh- hh pul cowsderable dewnuda un Use

Uy the ws fizuat decie

il gl ,,m...\..l by many 1l pruccsmens fun-
§2 88
84

fh - 23}

“xduy Sy
HE sem)iERE

25 s=22

it sn msde previsnou ace waufleient foe peclornr

ais rorse L quakeatic (it ou Jugh-precim duta,

5.1.10 Debermination of Peak Povition Using
Complex Spectend Fitling Codus

Larsge [t ruodes are userl Lo auuly 2o uluy]'\
apertrn willi overluppag peaks, ‘Ulie i)

Ui pretk wills funelions Wit bave s b
Torns, wills Lt fusr o adibed b dews
peuk wipe suure serurstely, Al ileralive woulumu
Jeatwpuares praredure 1 used to Gt the data, Tle
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[C- ca)]}

peak m lakey s Wie prak pustion fue pusposes of
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735



% material in TeX’s memory
\beginmulcolinsert{r}{2}{1}{pg.no.} % r=right here, 2=spans two columns,
l=starts

% in 1st column, pg.no.=on this page #

the object % Equation, figure, table, text, or
combination
\endmulcolinsert % End of the object and single column mode

In addition to the objects discussed above, the fizzrev macro package formats a journal’s title
page, figure captions (including figures inserted with the psfig macro package), three levels of section
headings, and textual references and numbers for equations (using a placeholder instead of an equation
number). The line lengths of the title and running heads are both user-adjustable. See the listing below
for definitions of available macros in the fizzrev package.

Using the two-column macros from inside one’s own macros makes writing macros like \refrule
easier; neither the macro designer nor the user needs to worry about the details of getting out of

two-column mode to center the rule. The following coding was required to implement the reference
rule:

\def\refrule{ % Begin def
\phyrevfalse % Don’t draw reading flow indicators here
\beginmulcolinsert{r}{2}{1}{0} % r=the rule is an insert, 2=spanning
yA two columns, 1=starting in the
% left column, O=on current page
\vskip2pc % Leave some white space
\centerline{\vrule width16.5pc depthOpt height.5pt} % Center the line
\vskip1.5pc % Leave more white space
\endmulcolinsert % End of insert
\phyrevtrue % Set indicators back on
}

4.5 Fizzrev Macro Definitions

Following each definition, is an example of how to use the macro in a paper. See the Fizzrev Users
Guide for complete descriptions.!

\abstract{}: formats the abstract. The argument is the text of the abstract.
\abstract{This is an abstract.}

\affil{}: for the name of the author’s affiliation. The argument is the
name of the affiliation.
\affil{Los Alamos National Laboratory}

\authors{}: used when there is more than one author /affiliation pair.
\authors{Jane Doe}\affil{Sandia National Laboratory}

\autoauthorfalse or true: switch for user control of running author headline. It is set true
in the fizzrev package to enable automatic generation of a run-
ning author headline on even-numbered pages. \authauthor-
false will cause the macros to prompt the user for a running
author headline.

\autotitlefalse or true: switch for user control of running title headline. It is set true in
the fizzrev package to enable automatic generation of a running
title headline on odd-numbered pages. \autotitlefalse will
cause the macros to prompt the user for a running title headline.

1 Available from the authors.
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\beginmc{}{}:

\binsert{}{}{H}:

\bttp:

\einsert:

\endmc:

\eq:

\tig{ HH{H}:

\figcount:

\getheaderfooterinfo{}{}{}{}:

\it:
\itp:

\letter{}:
\ninepoint:

\page{}:
\phyrevfalse or true:

\postscriptfig{}{}{}:

\ptp:

\recvd{}:

abbreviation for the multi-column \beginmulcol macro.
\beginme{2}{20.5pc}

abbreviation for the multi-column \beginmulcolinsert macro.
\binsert{r}{2}{1}{2} “Place it right here, span 2 columns,
start in 1st column, and put the object on page 2.”

abbreviation for the multi-column
\balancetothispoint macro.

abbreviation for the multi-column \endmulcolinsert macro.
abbreviation for the multi-column \endmulcol macro.

used to reference an equation in the text and number it. ‘ ‘See
Equation \eq{\ga}. 4 + B = C \eqno(\qa).’’ \qa is just
a placeholder, the \eq macro will evaluate the placeholder to
the current number stored in the equation counter.

used to set the caption and leave space for the figure. Argument
1 is the height of the figure, argument 2 is the width of the figure,
argument 3 is the caption excluding a label (i.e., Fig. 1), and
argument 4 is a switch for a box outline (set to 1 for on, 0 for
off). \fig{20pc}{20.5pc}{This is a caption.}{1}

used to control the figure number. \figcount=3 to get a figure
labelled “Fig. 4”. ‘

provides the information for the header and the footer. Argu-
ment 1 is the volume number, argument 2 is the issue number,
argument 3 is the title, and argument 4 is the author’s name.
\getheaderfooterinfo{12}{35}{Title}{Author}

used for standard italics text. \it{emphasis}

used to set a journal titlepage and page parameters. See also
\ptp.

used for figures that are lettered, i.e., Fig. 1A. The argument is
the needed letter. \letter{a}

for text and math at nine point. Shouldn’t be needed but it is
available. {\ninepoint This text will be in 9-point.}

used instead of \pageno macro. The argument is the first page
of the journal or the paper. \page{1}

switch that controls the drawing of reading flow indicators, true
for on, false for off. Set to true in the fizzrev package.

for use with PSFIG macro package. Argument 1 is the height of
the figure, argument 2 is the width of the figure, argument 3 is
the figure caption, excluding a label (i.e., Fig. 1), and argument
4 is the name of the PostScript file. \postscriptfig{20pc}
{20.5pc}{This is a caption.}{figurel.ps}

for a paper’s title page. Will set up the \vsize and the headline

size for a paper.

argument is a date. The word “Received” and the opening
and closing parentheses are added by the macros and centered.
\recvd{3 March 1989}
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