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5 MM MEMORANDUM MA CROS USER GUIDE
A. Intr oduction

A.1 Purpose

This chapter is a guide and reference manual for users of Memorandum Macros (MM). These
macros preide a general purpose package at fermatting macros for use with the typesetting
programs

Each part of this chaptexgains a singledcility of MM and progresses from general case to
special-caseakilities. It is recommended that a user read a part in detail only to the point where
there is enough information to obtain the desired format, then skim the rest because some details
may be of use to only avie

A.2 Corventions

Items enclosed in braces ({}) refer to the section and paragraph numbers within the section.
For example, this is paragraph {8A.2}.

In the synopses of macro calls, square lck[]) surrounding an gnment indicate that it is
optional. Ellipses (. ..) shothat the preceding gmment may appear more than once.

In those cases in which the betwa of the two formatters rwff and eoff/troff is obviously dif-
ferent, the rnoff formatter output is described first with theoéfftroff formatter output folling
in parentheses.

For Example:

The title is underlined (ltalic).
means that the title is underlined by thefhformatter and italicized by the eff and toff for-
matters.
A.3 Input Text Structure

In order to mak it easy to edit or vése input file t&t at a later time the follwing style is rec-
ommended:

» Keep input lines short.
» Break lines at the end of clauses.

» Begin each ne& sentence on a neline.

A.4 Definitions

Formatter refers to either the off, eroff, or troff text formatting programs. The @f program is
an enhanced intexte to toff. For purposes of studying this document, you may considadir er
and toff to be interchangeable terms.

Requests areuit-in or low-level commands. One common request is

.Sp

which generates a blank line. A user seldom needs to use these requests directly; instead the
commands discussed in this chapter are often preferred. (In this case, the mm macro P is
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usually used instead of sp.

Macros are named collections of requests. Each macro is an\aétioa for a collection of
requests that auld otherwise need to be repeated atious points in a document. The mm
package supplies mammacros, and the user can define additional ones. Macros and requests
share the same set of names and are used in the sgme w

A complete listing of memorandum macros igegi in the MM Maas Name Summary {8R} of
this chapter

Strings preide characterariables, each of which names a string of characters. Strings are often
used in page headers, page footers, and lists. A string camdmeagialue via the ds (define
string) request, and itsalue can be obtained by referencing its name, precedéet’'by (for
1-character names) dk*(" ' (for 2-character names).oFinstance, the string DT in MM ner
mally contains the current date, thus the input line

Today is \*(DT.

may result in the follwing output:
Today is July 25, 1992.

The current date can be replaced (ip fotmat), e.g.:
.ds DT 07/25/92

by invoking a macro designed for that purpose.8FA listing of MM string names is gien in
the MM String Name Summary {8T} of this chapter

Strings share the pool of names used by requests and macros.

Number ggisters fill the role of intger \ariables. Theseegisters are used for flags and for
arithmetic and automatic numbering. Ajister can be gen a \alue using an nr request and be
referenced by preceding its name ty'*’ (for 1-character names) okd(’ ' (for 2-character
names). Br example, the follving sets the alue of the rgister d to one more than that of the
register dd :

.nrod 1+\n(dd

A complete listing of MM number gisters is gien in the MM Number Rister Summary {8S}
section of this chapter

The final sections of this chapter list all macros, strings, numb&tees, and error messages
defined in MM.
B. Usage

This section describes Wwdo access MM.

B.1 The -mm Flag

The MM package can also be included by including the -mm flag agament to the format-
ter. The -mm flag causes the file /usr/lib/tmac/tmac.m to be read and processed bgfottgean
files. This action:

» defines the Memorandum Macros

 sets dedult values for arious parameters
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* initializes the formatter to be ready to process inpdtfies.

B.2 Typical Command Lines
The prototype command lines are as foBd\arious options arexplained in paragraph B.3):
» Text without tables, equations, or pic diagrams:

eroff [options] -mm file . ..
nroff [options] -mm file . ..
troff [options] —mm file ...

» Text with tables:

tbl -D file ... | erof [options] —-mm
tbl -D file . .. | trof [options] —mm
tbl -D file ... | nrof [options] —mm

» Text with equations:

eqn /usr/pub/egnchar file . .. | drfifptions] -mm
egn /usr/pub/eqnchar file .. . | r§dptions] —-mm
negn /usr/pub/eqnchar file ... | dr@fptions] —mm

* Text with pic diagrams:

pic -D file ... | erdf[options] -mm
pic -D file ... | nrof[options] -mm
pic -D file ... | trof [options] -mm

Files may contain both tables and equations, or pic diagrams, or all three. In this case, just
include the necessary processor in the command pipe-limex&mple, to format a document
with all three, you wuld say:

pic -D file | egn | tbl -D | erbfoptions] -mm

When formatting a document, the outputuld normally be processed for a specific type of
printer or terminal. The formatter option -T is used to specify the type of outputee/ou
intend to use. \th nroff, the de&ult output deice is the Model-33 dletype. Vith eroff (and
troff), the deéult output deice is the APS typesetteA list of valid printer/terminal types is
given in the REFERENCE section underaif and eff.

If 2-column processing {8M.4} or table processing is used with to# farmatter the output
may need to be postprocessed by col.

B.3 Parameters Set Fom Command Line

Number rgisters are commonly used within MM to hold parametdues that controlarious
aspects of output style. Marof these wlues can be changed within thettéiles with nr
requests. In addition, some of thesgisters can be set from the command line. This is a useful
feature for those parameters that should not be permanently embedded within thetingut te
used, the number gésters (with the xception of the P mgister) must be set on the command
line or before the MM macro definitions are processed. The nundisteremeanings are:

-rAn n =1 has effect of invoking the AF macro without an gument {§F9}.

-rCn sets type of coyy (e.g., DRAFT) to be printed at bottom of each page {8J.2.4}.
n =1 for OFFICIAL FILE COPY
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n = 2 for DATE FILE COPY
n = 3 for DRAFT with single spacing and deft paragraph style.
n = 4 for DRAFT with double spacing and 10-space paragraph indent.

-rD1 sets debug mode.
This flag requests formatter to continue processusg & MM detects errors that
would otherwise cause termination. It also includes somegtdgtg information in
the deéult page header {8J.2.1,J3.3}.

-rEn controls font of Subject/Date/From fields.
n =0, fields are bold (dallt for the toff formatter).
n =1, fields are Roman font @elar text-default for the noff formatter).

-rLk sets length of physical page to k lines.
For the noff formatter k is an unscaled number representing lines.
For the toff formatter k must be scaled. (e.g., -rL8.5i)
Default value is 66 lines per page (11i).

-rNn specifies page numbering style (See Figure 5-1).
n = 0 (de&ult), all pages get the magling header {8J.2.1}.
n =1, page header replaces footer on page 1 only
n = 2, page header is omitted from page 1.
n =3, ‘section-page’ numbering {8D.5} occurs (.FD {8I.3} and .RP {8L.4}
defines footnote and reference numbering in sections).
n =4, dehult page header is suppressedyéwer, a userspecified header is not
affected.
n =5, ‘section-pagé’and “section-figure’ numbering occurs.

n Page 1 ages 2-End
0 header header
1 header replaces footer header
2 no header header
3 “section-page’as footer same as page 1
4 no header no header unless .PH dégfined
5 “section-pageé’as footer same as page 1
and ‘section-figure”’

Figure 1. Rage/Figure Numbering Style (Ngister)

Contents of the pwailing header and footer do not depend on numlgistes N
value; N controls whether the header (N=3) or the footer (N=5) is printed, as well as
the page numbering style. If header and footer are null {8J.2.1,J.2.4}althe of

N is irrelevant.

-rOk (re gister capital letter'O’’) offsets output k spaces to the righbrRhe noff for-
matter k is an unscaled number representing lines or character positionshé-
troff formatter k must be scaled. This flag is helpful for adjusting output position-
ing on some terminals. The aeft ofset if this reister is not set on the command
line is 0.75 inch (roff) and 0.5 inch (tff).

-rPn specifies that pages of the document are to be humbered starting with n. gisis re
ter may also be set via an nr request in the inpxit te
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-rSn sets point size and ertical spacing for the document. The aléf n is 10, i.e.,
10-point type on 12-pointertical spacing, ging six lines per inch {8M.10}. This
flag applies to the oif formatter only

-I'Tn pro vides r@ister settings for certain dees. If n is 1, line length and pagefeét
are set to 80 and 3, respeeti. Setting n to 2 changes the page length to 84 lines
per page and inhibits underlining. The aldf value for n is 0. This flag applies to
the nioff formatter only

-rul controls underlining of section headings. This flag causes only letters and digits to
be underlined. Otherwise, all characters (including spaces) are underlined
{8D.2.2.4.2}. This flag applies to the off formatter only

-rWk sets page width (line length and title length) to kr Ehe noff formatter k is an
unscaled number representing character positiamsthe toff formatter k must be
scaled. This flag can be used to change page width from treultleflue of 6
inches (60 characters in 10 pitch or 72 characters in 12 pitch).

B.4 Omission of -mm Flag

If a laige number of guments is required on the command line, it may bgeroant to set up
the first (or only) input file of a document as folk

initialization of registers listed abwe
.so /usr/lib/tmac/tmac.m
remainder of tet

In this case, the user should not use the -mm flag because the so request havalentequi
effect, lut registers abwe must be initialized before the so request because thkiew are
meaningful only if set before macro definitions are processed. When using this method, it is
best to lock into the input file only those parameters that are seldom chaogedrfple:

.nr W 80n

.nr O 10n

.NnrN3

.50 /usr/lib/tmac/tmac.m
.H 1 “Introduction”

specifies, for the wff formatter a line length (rgister W) of 80 characters, a pagéset (reis-
ter O) of 10 characters, andection-pagé’(register N) numbering.

C. Formatting Concepts

C.1 Basic Brms

The normal action of the formatters is to fill output lines from one or more input lines. Output
lines may be justified so that both the left and rightginarare aligned. As lines are being
filled, words may also beyiphenated {§C.4} as necessaltyis possible to turn anof these
modes on and b{SA {8M.2}, Hy {8C.4}, and the nf and fi formatter requests)uining of fill

mode also turns bjustification and fiphenation.
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Certain formatting commands (requests and macros) cause filling of the current output line to
cease, the line (of whater length) to be printed, and subsequexittie begin a nev output line.

This printing of a partially filled output line is kwa as a beak. A fev formatter requests and

most of the MM macros cause a&bk.

“The single most important rule in usingffris not to use it directlybut through some interme-
diary.”

Formatter requests {8C.10} can be used with MMywhbeer, there are consequences and side
effects that each such request mightenaA good rule is to use formatter requests only when
absolutely necessary. The MM macros described herein should be used in most cases because:

* It is much easier to control (and change at later point in time) the\eerall style of the
document.

» Complicated features (such as footnotes, tables of contents, etc.) can be obtained with ease.

» The user is insulated from peculiarities of the loveléormatter language.

C.2 Arguments and Double Quotes

For ary macro call, a null gument is an gument whose width is zero. Such agument
often has a special meaning; the preferred form for a muhaent is tw double quotes: "
Omitting an agument is not the same as supplying a nujuarent (e.g., the MT macro
{8F.7}). Omitted aguments can occur only at the end of aguarent list; null ayuments can
occur agwhere in the list.

Any macro agument containing ordinary (paddable) spaces must be enclosed in double quotes;
otherwise, it will be treated asvazal separate gnments. A double quote (") is a single char
acter that must not be confused witlotapostrophes (), or grae accents ().

Double quotes are not permitted as part of #laesof a macro gument or of a string that is to

be used as a macrogament. If it is necessary to & a macro gument alue, tw grave
accents (7)) and/or wvacute accents (") may be used instead. This restriction is necessary
because manmacro aguments are processed (interpreted)adable number of times.oF
example, headings are first printed in the tnd may be reprinted in the table of contents.

C.3 Unpaddable Spaces

When output lines are justified tovgian &en right magin, eisting spaces in a line mayJsa
additional spaces appended to them. This may distort the desired alignmedtt @b tavoid
this distortion, it is necessary to specify a space that cannotpb@ded during justification,
i.e., an unpaddable space. There anesal ways to accomplish this.

» The user may type a backslash fakml by a space’\" ' ’). This pair of characters directly
generates an unpaddable space.

» The user may sacrifice some seldom-used character to be translated into a space upon out-
put. The chosen character may be usegvere an unpaddable space is desired. The tilde
(Dlis often used with the translation macro for this purposecduse the [tharacter to be
translated to a (unpaddable) space, thewatlg may be inserted at thediening of the
document:

Rigel
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If a tilde must actually appear in the output, it can be temporagtydvered’ by inserting
tr 10

before the place where needed. Its/jimas usage is restored by repeating the .tr Chfter
a break or after the line containing the tilde has been forced out.

C.4 Hyphenation

Formatters do not performyphenation unless requested. Hyphenation can be turned on in the
body of the tgt by specifying

.nrHy 1

at the bginning of the document input file. See {8§1.3} for a discussionyghlenation within
footnotes and across pages.)

If hyphenation is requested, the formatters will automaticaiphbnate wrds if need be. He-
ever, the user may specifyyphenation points for a specific occurrence of aord with a spe-
cial character knen as a Wiphenation indicator or may specifyghenation points for a small
list of words (about 128 characters).

If the hyphenation indicator (initiallythe 2-character sequend@s’’) appears at the hening
of a word, the vord is not lyphenated. Alternately, it can be used to indicategld hyphen-
ation points inside aord. All occurrences of theyiphenation indicator disappear on output.

The user may specify a tifent typhenation indicator
.HC [ hyphenation-indicator ]

The circumfle (7) is often used for this purpose by inserting the failog at the bginning of a
document input te file:

HC”"

Any word containing fiphens or dashes will bgphenated immediately after gghen or dash
if it is necessary toyphenate the wrd, esen if the formatter yphenation function is turnedfof

The user may also supplyia the &ception vord hw request, a small list of evds with the
proper lyphenation points indicated.oF example, to indicate the propeyghenation of the
word “printout”, the user may specify

.hw print-out

C.5 Tabs

Macros MT {8F.7}, TC {8K.1}, and CS {8K.2} use the ta (tabs) formatter request to set tab
stops and then restore the aldf values of tab settings\ery eight characters in theafir for-
matter; @ery % inch in the off formatter). Setting tabs to other than thealdf \values is the
users responsibility

Default tab setting alues for noff are 9, 17, 25, . . ., 161 for a total of 20 tab stopalués may
be separated by commas, spaces, prodimer non-numeric characters. A user may set tab stops
at ary value desired. & example:

1a9172533414957...161
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A tab character is interpreted with respect to its position on the input line rather than its position
on the output line. In general, tab characters should appear only on lines processed in no-fill (nf)
mode {8C.1}.

N.B.: The tbl program {8H.3} changes tab stopstllloes not restore drflt tab settings.

C.6 BEL Character

The nonprinting character BEL (Ctrl-G, ASCII code 7) is used as a delimiter iy mmacros to
compute the width of an gument or to delimit arbitrary xg e.g., in page headers and footers
{8J}, headings {8D}, and lists {8E}. Users who include BEL characters in their inptitfite
(especially in aguments to macros) will rea&i mangled output.

C.7 Bullets

A bullet (¢) is often obtained on a typater terminal by using ard’’ overstruck by a‘'+'".
For compatibility between the oif and toff formatters, a bllet string is preided by MM with
the folloving sequence:

\*(BU
The hullet list (BL) macro {8E.1.1.2} uses this string to generate automatically uhet$ for
bullet listed items.
C.8 Dashes, Minus Signs, and Hyphens

The troff formatter preides distinct graphics for an em dash, an en dash, a minus sign, and a
hyphen; the roff formatter does not. The folang approach is suggested:

Em Dash Vpe “\*(EM’ ’ for each em dash for both aff and toff formatters. This
string generates an em daskh—") in the troff formatter and tw hyphens
(--) in the nr off formatter The dash list (DL) macro {8E.1.1.3} automatically
generate the em dash for each list item.

En Dash  Vpe “\*(En’ ' for each en dash for bothaif and toff formatters. This string
generates an en dash-() in the troff formatter and a minus (-) in the off
formatter

Minus Type “\-" ' for a minus sign. The off formatter will ignore the \. The toff
formatter will print a true minus sigri<"").

Hyphen Ype -’ ' for a hyphen. The roff formatter will print it as is. The off format-
ter will print a true fphen (*-'").
C.9 Trademark String
A trademark string’*(Tm’ ' is available with MM. This places the trademark symbgM(*)
after the tet that it follows.
C.10 Registeed Trademark String

A registered trademark string*(Rg’ '’ is also aailable with MM. This places the gistered
trademark symbol ‘®’’) after the tat that it follows.

For example:
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The

.lIJNIX

*(Rg

gystem User Reference Manual
isavailable from the library.

yields:
The UNIX® System User Refgrce Manual is\ailable from the library

C.11 Use of Brmatter Requests

Most formatter requests should not be used with MM because Mdpsothe corresponding
formatting functions in a much more udggendly and surprise-freeaghion than do the basic
formatter requests. Kaever, some formatter requests are useful with MM, and we list them
here:

.af Assign format

.br Break

.ce Center

.de Define macro

.ds Define string

fi  Fill output lines

.hw  Exception word

s Line spacing

.nf  No filling of output lines

.nr Define and set number rgister
.nx Go to next file (does not return)
.rm Remove macro

.IT Remo ve rajister

.I's Restore spacing

.S0  Switch to source file and return
.Sp Space

la T ab stop settings

di T emporary indent

AT itle
Ar T ranslate
.l Escape

The fp, Ig, and ss requests are also sometimes useful for dffefarmatter Use of other
requests without fully understanding their implicatioresyvoften leads to disaster! Caveat
Emptor!

D. Paragraphs and Headings

D.1 Paragraphs

P [type]
one or more lines of xé&
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The P macro designates am@aragraph follws. The type is used to control paragraph inden-
tion.

D.1.1 Raragraph Indention
An indented or a nonindented paragraph is defined with the typmant:

Type Result
0 left-justified first line
1 indented first line

With type O the first line lggns at the left main. With type 1 the paragraph is indented.

The indention amount is controlled by the Pgister which de#ults to 5. Br example, to
indent paragraphs by ten spaces, thedllg is entered at the gmning of the document input
file:

.nr Pi 10

A document input file possesses aaddif paragraph type obtained by specifying .P before each
paragraph that does not follca heading {8D.2}. The dafilt paragraph type is controlled by
the Pt number rgister:

» The initial \alue of Pt is 0, which praides left-justified paragraphs.

* All paragraphs can be forced to be indented by inserting thewfiiipat the bginning of
the document input file:

.nrPtl

» All paragraphs can be indentexicept after headings, lists, and displays by entering the
following at the bginning of the document input file:

.nrPt2

Both the Pi and Pt mgister \alues must be greater than zero foy paragraphs to be indented.
Values that specify indention must be unscaled and are treated as character positions, i.e., as a
number of ens. In the off formatter an en is equal to the width of a charackerthe toff for-

matter an en is the number of points (720 points = 1 inch) equal to half the current point size.

Regardless of the alue of Pt, an indiidual paragraph can be forced to be left-justified or
indented. The .P 0 macro call forces left justification; .P 1 causes indention by the amount
specified by the gister Pi.

If .P occurs inside a list, the indent (if ar) of the paragraph is added to the current list indent
{8E}.

D.1.2 Numberd Paragraphs
Numbered paragraphs may be produced by setting the digteeto 1. This produces para-
graphs numbered within firstdel headings, e.g., 1.01, 1.02, 1.03, 2.01, etc:

5.01 This is anxample of a paragraph that has been numbered by setting the nugister re
Np to 1. The paragraphas preceded by a simple .P command.

Numbered paragraphs may also be obtained by using the nP macro rather than the P macro for
paragraphs. This produces paragraphs that are numbered within secarckbdings.
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.H 1 “First Heading”

.H 1 “Second Heading”
.nP

one or moe lines of tet

The format is slightly dferent in that the paragraphs contairdauble-line indent—The text
of the second line is indented to be aligned with tixé @& the first line so that the number
stands out. Herg’an @ample:

1.01 This is anxample of a paragraph that has been numbered via nP used in place of P.
Notice that the first and second lines are indented tae ek number stand out and the third
and subsequent lines are not indented.

D.1.3 Spacing Betweendtagraphs
The Ps number gister controls the amount of spacing between paragraphs. Byltdéfs is
set to 1, yielding one blank space (one-halédiwal space).

D.2 Numbered Headings

.H level [heading-tgt] [ heading-sufix ]
zewo or moke lines of tet

The level agument proides the numbered headingvdé There are sen heading leels;
level 1 is the highest, Vel 7 is the lavest.

The heading-t&t agument is the t¢ of the heading. If the heading contains more than one
word or contains spaces, the entirguament must be enclosed in double quotes.

The heading-stiik agument may be used for footnote marks which should not appear with
heading tgt in the table of contents.

There is no need for a .P macro immediately after a .H or .HU {8D.3} because the H macro
also performs the function of the P macro.yAmmediately follaving P macro is ignored. It is,
however, good practice to starvery paragraph with a P macro, thereby ensuring that all para-
graphs uniformly bgin with a P throughout an entire document.

D.2.1 Normal Appearance

The efect of the H macro aries according to thevel agument. First-leel headings are pre-
ceded by tw blank lines (one ertical space); all others are preceded by one blank line (one-
half a \ertical space). The follting table describes the deifit efect of the leel agument.

.H 1 heading-text Produces an underlined (Italicized) font heading Yadio by a single
blank line (one-half aertical space). The folleing text begins on a
new line and is indented according to the current paragraph type. Full
capital letters should be used to make heading stand out.

.H 2 heading-text  Produces an underlined (ltalicized) font heading ¥atid by a single
blank line (one-half aertical space). The follaing text begins on a
new line and is indented according to the current paragraph type. Ini-
tial capitals should be used in the headixg te

.H n heading-text 3 <n<7. Produces an underlined (ltalicized) heading fadio by two
spaces The follging text begins on the same line.

Appropriate numbering and spacing (horizontal aedieal) occur een if the heading-te
argument is omitted from a .H macro call.
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The following listing gives the first f& .H calls used for this part:

.H 1 “Paragraphs and Headings”

.H 1 “Paragraphs”

.H 3 “Paragraph Indention”

.H 3 “Numbered Paragraphs”

.H 3 “Spacing Between Paragraphs”
.H 1 “Numbered Headings”

.H 3 “Normal Appearance”

.H 3 “Altering Appearance”

.H 4 “Prespacing and Page Ejection”
.H 4 “Spacing After Headings”

.H 4 “Centered Headings”

.H 4 “Bold, Italic, and Underlined Headings”
.H 5 “Control by Level” :

Users satisfied with the daflt appearance of headings may skip to the paragraph entitled
“Unnumbered Heading<§D.3}.

D.2.2 Altering Appearance

The user can modify the appearance of headings quite easily by setting ceitigrsend
strings at the lgnning of the document inputxiefile. This permits quick alteration of a docu-
ments style because this style-control information is concentrated iw dirfes rather than
being distriluted throughout the document.

D.2.2.1 Pespacing and Rge Ejection

A first-level heading (.H 1) normally has tw blank lines (oneertical space) preceding it, and
all other headings are preceded by one blank line (one-heitieal space). If a multiline head-
ing were to be split across pages, it is automaticallyeshdo the top of the mepage. Eery
first-level heading may be forced to the top of apage by inserting:

.nrgjl

at the bginning of the document inputxiefile. Long documents may be made more manage-
able if each section starts on awmnpage. Setting the Ej gister to a higheralue causes the
same dect for headings up to thawid, i.e., a page eject occurs if the headimgllés less than

or equal to the Ejalue.

D.2.2.2 Spacing After Headings
Three rgisters control the appearance ofttenmediately follaving a .H call. The misters are
Hb (heading break kel), Hs (heading spacevel), and Hi (post-heading indent).

« If the heading kel is less than or equal to Hb, a break {8C.1} occurs after the heading.

* If the heading Ieel is less than or equal to Hs, a blank line (one-hakéréical space) is
inserted after the heading.

* If a heading leel is greater than Hb and also greater than Hs, then the heading/ifsan
immediately follaved by te&t on the same line.

These rgisters permit headings to be separated from ttteriea consistent ay throughout a
document while allwing easy alteration of white space and heading emphasis. Taeltdef
value for Hb and Hs is 2.
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For ary stand-alone heading, i.e., a heading on a line by itself, alignment ofheeef out-
put is controlled by the Hi numbergister

* If Hiis 0, text is left-justified.

 If Hi is 1 (the default value), tet is indented according to the paragraph type as specified
by the Pt rgister {8D.1.1}.

e If Hiis 2, text is indented to line up with the firstond of the heading itself so that the
heading number stands out more clearly

To cause a blank line (one-half artical space) to appear after the first three headimisleto
have no run-in headings, and to force thet fellowing all headings to be left-justified ¢ard-
less of the &lue of Pt), the follaving should appear at thediening of the document inputxie
file:

.nrHs 3
.nrHb 7
.nrHio

D.2.2.3 Centeed Headings

The Hc ragister can be used to obtain centered headings. A heading is centeredd igyle
ment is less than or equal to Hc and if it is also a stand-alone heading {8D.2.2.2}. Thgisic re
ter is O initially (no centered headings).

D.2.2.4 Heading Bnt Control

D.2.2.4.1 Contol by Level:
The string HF (heading font) containsve® codes that specify fonts for headingels 1
through 7. Lgal codes, code interpretations, andedéts for HF codes are st in Figure 5-2.

HF Code Noff Font Toff Font
1 Regular Roman (R)
2 Underline Italic (1)
3 Bold Bold (B)
4 Bold Underline Bold Italic (BI)
5 Helwvetica (H)
6 Helwvetica Oblique (HI)
7 Helwetica Bold (HB)
8 Helwvetica Bold Oblique (HX)

Figure 2. HF String Codes, fefcts, and Defult Values

N.B.: Codes 4 and abe are typesetter dependent determine your systemdefult fonts,
run the command:

troff -Ttypesetter < /dev/null (On UNIX)
or
troff -Ttypesetter < nul (On MS-DOS)

For example:
troff -Tlj+.2 < /dev/null

The troff command will list the fonts and code numbers in the form:
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x font N Name
where N is the code and Name is the font name.

All levels deéult to 2 (underlined in off, Italicized in toff). The user may reset HF as desired.
Any value omitted from the right end of the list is assumed to be a 1.

The following request wuld result in one top &l Helwetica Bold, four Roman Bold Vels,
and two Roman ltalic leels:

AdsHF7333322
D.2.2.4.1.1 N®FF Underlining Style: The aff formatter underlines in either of wstyles:
» The normal style (ul request) is to underline only letters and digits.
» The continuous style (cu request) underlines all characters, including spaces.

By default, MM attempts to use the continuous style onfsading that is to be underlined and
is short enough to fit on a single line. If a heading is to be underliriad longer than a single
line, the heading is underlined in the normal style.

All underlining of headings can be forced to the normal style by using the -rUl flag when
invoking the noff formatter {§B.3}.

D.2.2.4.1.2 Heading Point Sizes: The user may specify the desired point size for each heading
level with the HP string (for use with thedff formatter only).

ds HP [ps1][ps2][ps3][ps4][ps5][ps6][ps7]

If HP is not set, the tet of headings (.H and .HU) is printed in the same point size as the body
except: bold stand-alone headingsegorinted one point smaller than the body.

The string HP, similar to the string HF, can be specified to contain upvém salues, corre-
sponding to the sten levels of headings. df example:

.ds HP 121210 1010 10 10

specifies that the first and secondeleheadings are to be printed in 12-point type with the
remainder printed in 10-point. Specifiedlwves may also be reledi point-size changes, for
example:

dsHP +2+2-1-1

If absolute point sizes are specified, then absolute sizes will be gsedless of the point size
of the body of the document. If relati point sizes are specified, then point sizes for headings
will be relative to the point size of the bodyem if the latter is changed.

Null or zero alues imply that deiult size will be used for the corresponding headinglldf
an entry is non-null, the daiilt rule for Bold point size reduction is not used.

Note: Only the point size of the headings ifeafed. Specifying a lge point size without pro-
viding increasedertical spacing (via .HX and/or .HZ {8D.6}) may cause&erprinting.

D.2.2.5 Marking Styles—Numerals and Concatenation
HM [argl]...[amg7]

Ragisters H1 through H7 are used as counters for tivesderels of headings. Ryister \alues
are normally printed using Arabic numerals. The HM macro (heading mark styl@jsallos
choice to be werridden, thus prading “outline” and other document styles. This macro can
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have up to seen aguments; each gnment is a string indicating the type of marking to be used.
Legal aguments and their meanings are:

Argument Meaning
1 Arabic (defult for all levels)
0001 Arabic with enough leading zeroes
to get the specified number of digits
A Uppercase alphabetic
a Lowercase alphabetic

I Uppercase Roman

[ Lowercase Roman
omitted Interpreted as 1 (Arabic)
illegal No dect

By default, the complete heading mark for a&egi level is hiilt by concatenating the mark for
that level to the right of all marks for allVels of higher g@lue. D inhibit the concatenation of
heading lgel marks, i.e., to obtain just the currentdemark follaved by a period, the heading
mark type rgister (Ht) is set to 1.

For example, a commonly usetbutline” style is obtained by:
HMITAlai
.nrHtl

D.3 Unnumbered Headings

.HU heading-text

The HU macro is a special case of H; it is handled in the sameas H &cept that no heading
mark is printed. In order to preserthe hierarchical structure of headings when .H and .HU
calls are intermigd, each .HU heading is considered tis¢ at the lgel given by rgister Hu,
whose initial alue is 2. Thus, in the normal case, the onlfedéhce between:

.HU heading-text
and
.H 1 heading-te xt

is the printing of the heading mark for the lattBoth macros hae the effiect of incrementing
the numbering counter fondel 2 and resetting to zero the counters foele 3 through 7. yipi-
cally, the \alue of Hu should be set to makunnumbered headings (ifyarbe the lavest-level
headings in a document.

The HU macro can be especially helpful in setting up appendices and other sections that may
not fit well into the numbering scheme of the main body of a document {80.2.1}.
D.4 Headings and @ble of Contents

The tet of headings and their corresponding page numbers can be automatically collected for a
table of contents. This is accomplished by doing theviatig:

* setting the contentsvel register Cl to the highest headingvigl to be seed

+ calling the TC macro {8K.1} at the end of the document.
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Any heading whose el is less than or equal to thalwe of the Cl rgister is saed and later
displayed in the table of contents. Theaddff value for the Cl rgister is 2, i.e., the first mvlev-
els of headings aresed.

D.5 First-Level Headings and Rge Numbering Style

By default, pages are numbered sequentially at the top of the paiglarde documents, it may
be desirable to use page numbering of Bection-page’form where ‘section’ is the number
of the current first-eel heading. This page numbering style can be aetidy specifying the
-rN3 or -rN5 flag on the command line {8J.3}. As a side dkct, this also has thefeét of set-
ting Ej to 1, i.e., each first lel section bgins on a n& page. In this style, the page number is
printed at the bottom of the page so that the correct section number is printed.

D.6 User Exit Macros
This section is intended primarily for usewho ae accustomed to writing formatter masr

.HX dlevel rlevel heading-tet
.HY dlevel rlevel heading-tet
.HZ dlevel rlevel heading-tet

The HX, HY, and HZ macros are the means by which the user obtains a fiell & control

over the preiously described heading mechanism. These macros are not defined by MM—the
are intended to be defined by the udére .H macro call calls HX shortly before the actual
heading tet is printed; it calls HZ as its last action. After HX is called, the size of the heading

is calculated. This processing causes certain features that n&apd®n included in HX, such

as .ti for temporary indent, to be lost. After the size calculation, HY is called so that the user
may respecify these features. All delt actions occur if these macros are not defined. If HX,
HY, or HZ are defined by the useusersupplied definition is interpreted at the appropriate
point. These macros can therefore influence handling of all headings because the HU macro is
actually a special case of the H macro.

If the user originally called the H macro, then the dedi lesel agument (dlgel) and the real
level agument (rleel) are both equal to thevid given in the .H call. If the user originally
called the HU macro {8D.3}, dieel is equal to the contents ofgister Hu, and rlgel is 0. In
both cases, headingxies the tet of the original iNocation.

By the time H calls HX, it has already incremented the heading counter of the specified le

{8D.2.2.5}, produced blank lines évtical spaces) to precede the heading {§D.2.2.1}, and accu-
mulated the‘heading mark; i.e., the string of digits, letters, and periods needed for a num-
bered heading. When HX is called, all usmrcessible gisters and strings can be referenced, as

well as the follaving:

string }0 If rlevel is nonzero, this string contains théeading markK. Two
unpaddable spaces (to separate the mark from the heading) bdeen
appended to this string.
If rlevel is 0, this string is null.

register ;0 This rgister indicates the type of spacing that is to Wllthe heading
{8D.2.2.2}.
A value of 0 means that the heading is run-in.
A value of 1 means a breakufmo blank line) is to folla the heading.
A value of 2 means that a blank line (one-halfeaigal space) is to foll@
the heading.
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string }2 If “register ;0" is 0, this string contains wunpaddable spaces that will be
used to separate the (run-in) heading from theviatig text.
If “‘register ;0’ is nonzero, this string is null.

register ;3 This rgister contains an adjustmericfor for a .ne request issued before
the heading is actually printed. On entry to HX, it has thiees 3 if dleel
equals 1, and 1 otherwise. The .ne request is for the follg number of
lines: the contents of th&egister ;0" taken as blank lines (hatg of \ertical
space) plus the contents dfegister ;3' as blank lines (haks of \ertical
space) plus the number of lines of the heading.

The user may alter theales of }0, }2, and ;3 within HX. The follsing are &amples of
actions that might be performed by defining HX to include the linewsho

» Change first-kel heading mark from format n. to n.0:
AF\$1=1 .ds }0 \\n(H1.0\<sp>\<sp>
(where <sp> stands for a space)

» Separate run-in heading from thgtteith a period and tevunpaddable spaces:
if\W\n(;0=0 .ds }2 \<sp>\<sp>

Assure that at least 15 lines are left on the page before printing aviéldtdading:
AF\$1=1 .nr ;3 15v-\\n(;0v

Add three additional blank lines before each firgglld&eading:
AF\$1=1 .sp 3

Indent leel 3 run-in headings by fivspaces:
AF\\$1=3 .ti 5n

If temporary strings or macros are used within HX, their names should be chosen with care
{80.1}.

When the HY macro is called after the .ne is issued, certain features requested in HX must be
repeated.

For example:

.de HY
ifW\$1=3 .ti bn

The HZ macro is called at the end of H to permit usentrolled actions after the heading is
produced. In a lgye document, sections may correspond to chapters of a book; and the user may
want to change a page header or foasy.:

.de HZ
if\$1=1 .PF “Section \$3”

D.7 Hints for Lar ge Documents

A large document is often ganized for comenience into one inputxefile per section. If the

files are numbered, it is wise to use enough digits in the names of these files for the maximum
number of sections, i.e., use fsufnumbers 01 through 20 rather than 1 through 9 and 10
through 20.
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Users often want to format indiidual sections of long documentso @o this with the correct
section numbers, it is necessary to seister H1 to one less than the number of the section just
before the corresponding .H 1 call.oF example, at the lggnning of Rt 5, insert

.nrH1 4

E. Lists

This part describes didrent styles of lists; automatically numbered and alphabetized lidies, b
lists, dash lists, lists with arbitrary marks, and lists starting with arbitrary strings, i.e., with terms
or phrases to be defined.

E.1 List Macros

In order to &oid repetitve typing of aguments to describe the style or appearance of items in a
list, MM provides a cowenient vay to specify lists. All lists share the samem@ll structure
and are composed of the fallimg basic parts:

* A list-initialization maco (.AL.BL, .DL, .ML, .RL, or .VL) determines the style of list:
line spacing, indention, marking with special symbols, and numbering or alphabetizing of
list items {S8E.1.1}.

» One or more list-item maas (.LI) identifies each unique item to the system. It is fol-
lowed by the actual % of the corresponding list item {§E.1.2}.

» The list-end maay (.LE) identifies the end of the list. It terminates the list and restores the
previous indention {8E.1.3}.

Lists may be nested up to siwdds. The list-initialization macro sas the préious list status
(indention marking style, etc.); the .LE macro restores it.

With this approach, the format of a list is specified only once at thiarbeg of the list. In
addition, by lilding onto the gisting structure, users may create theincustomized sets of
list macros with relatiely little effort ({8E.2} and {8E.3}).

E.1.1 List-Initialization Macr os

List-initialization macros are implemented as calls to the more basic LB macro {§E.2}. The
are:

AL Automatically Numbered or Alphabetized List {8E.1.1.1}
.BL Bullet List {S8E.1.1.2}

.DL Dash List {S8E.1.1.3}

.ML Marked List {S8E.1.1.4}

.RL Reference List {§E.1.1.5}

VL V ariable-Item List {S8E.1.1.6}

E.1.1.1 Automatically Numbered or Alphabetized List
AL [type] [text-indent] [1]

The AL macro is used to lggn sequentially numbered or alphabetized lists. If there aregue ar
ments, the list is numbered; andttées indented by Li (initially six) spaces from the indent in
force when the .AL is called. This ks room for a space, ondigits, a period, and twspaces
before the tet. Values that specify indention must be unscaled and are treatethascter
positions’, i.e., number of ens.
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Spacing at the lggnning of the list and between items can be suppressed by setting the list
space rgister (Ls). The Ls gaster is set to the innermost lisvé for which spacing is done.
For example:

.nrLsO0

specifies that no spacing will occur aroung st items. The defult value for Ls is six (which
is the maximum list nestinguel).

* The type agument may be gén to obtain a diérent type of sequencing. Italue indi-
cates the first element in the sequence desired. If tgpenant is omitted or null, the
value 1 is assumed.

Argument Interpetation
1 Arabic (delult for all levels)
Lowercase alphabetic

Uppercase Roman
Lowercase Roman

A Uppercase alphabetic
a
|
i

* If text-indent agument is non-null, it is used as the number of spaces from the current
indent to the t&; i.e., it is used instead of the Ligister for this list only If text-indent
argument is null, thealue of Li will be used.

« If the third agument is gien, a blank line (one-half aeftical space) will not separate
items in the list. A blank line will occur before the first itenwiaeer.

E.1.1.2 Bullet List
.BL [text-indent] [1]

The BL macro bgins a lllet list. Each list item is madd by a hbllet (+) followed by one
space.

* If the tet-indent agument is non-null, it werrides the defult indention (the amount of
paragraph indention asvgn in the Pi rgister {8D.1.1}). In the defult case, the % of a
bullet list lines up with the first line of indented paragraphs.

« If the second gument is specified, no blank lines will separate items in the list.
E.1.1.3 Dash List
.DL [text-indent] [1]

The DL macro bgins a dash list. Each list item is medkby a dash ‘¢—'’) followed by one
space.

* If the tet-indent agument is non-null, it werrides the defult indention (the amount of
paragraph indention asvgn in the Pi rgister {8D.1.1}). In the defult case, the x¢ of a
dash list lines up with the first line of indented paragraphs.

« If the second gument is specified, no blank lines will separate items in the list.
E.1.1.4 Marked List
.ML mark [text-indent] [1]
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The ML macro is much lik BL and DL macros bt expects the user to specify an arbitrary
mark, which may consist of more than a single character

» Text is indented tet-indent spaces if the secondyament is not null; otherwise, thextes
indented one more space than the width of mark.

« If the third agument is specified, no blank lines will separate items in the list.

The mark must not contain ordinary (paddable) spaces because alignment of items will be lost if
the right magin is justified {§C.3}.

E.1.1.5 Refeence List
.RL [text-indent] [1]

A RL macro call bgins an automatically numbered list in which the numbers are enclosed by
square braaks ([]).

* If text-indent agument is non-null, it is used as the number of spaces from the current
indent to the tet; i.e., it is used instead of Li for this list onlyf text-indent agument is
omitted or null, the alue of Li is used.

« If the second gument is specified, no blank lines will separate the items in the list.
E.1.1.6 \ariable-ltem List
VL text-indent [ mark-indent] [1]

When a list bgins with a VL macro, there is fefctively no current mark; it isxpected that
each .LI will pro vide its avn mark. This form is typically used to display definitions of terms
or phrases.

 Text-indent preides the distance from current indent tgibaing of the tgt.

» Mark indent produces the number of spaces from current indengjiarbeg of the mark,
and it dehults to 0 if omitted or null.

« If the third agument is specified, no blank lines will separate items in the list.
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An example of VL macro usage is siva belav:

gr”

VL 202

.LI mark™1

Here is a description of mark 1;

“mark 1” of the .LI line contains a tilde

translated to an unpaddable space in order

to avoid extra spaces between

“mark” and “1” {\(scC.3}.

.LI second"mark

This is the second mark also using a tilde translated
to an unpaddable space.

.LI third"mark’longer“than”indent:

This item shows the effect of a long mark; one space
separates the mark from the text.

L~

This item effectively has no mark because the

tilde following the

LI

is translated into a space.

.LE

when formatted yields:

mark 1 Here is a description of mark‘'rhark 1" of the .LI line contains a
tilde translated to an unpaddable space in ordevda axtra spaces
between‘mark” and “1"’ {8C.3}.

second mark This is the second mark also using a tilde translated to an unpaddable
space.

third mark longer than indent: This item st@the efiect of a long mark; one space separates
the mark from the td.

This item efectively has no mark because the tilde foliog the .LI is
translated into a space.

The tilde agument on the last .LI abw@e is required; otherwise, &anging indent’ would
have been produced. Ahanging indent’is produced by using .VL and calling LI with no
arguments or with a null first gament. Br example:

VL 10

LI

Here is some text to show a hanging indent.
The first line of text is at the left margin.
The second is indented 10 spaces.

LE

when formatted yields:

Here is some te to shav a hanging indent. The first line oktds at the left mayin. The sec-
ond is indented 10 spaces.
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The mark must not contain ordinary (paddable) spaces because alignment of items will be lost if
the right magin is justified {8§C.3}.

E.1.2 List-ltem Macro

LI [mark] [1]
one or more lines of x¢ that male up the list item.

The LI macro is used with all lists and for each list item. It normally causes output of a single
blank line (one-half aertical space) before its list item although this may be suppressed.

* If no aguments are gen, .LI labels the item with the current mark which is specified by
the most recent list-initialization macro.

« If a single agument is gien, that agument is output instead of the current mark.

* If two aguments are gen, the first gglument becomes a prefix to the current mark thus
allowing the user to emphasize one or more items in a list. One unpaddable space is
inserted between the prefix and the mark.

For example:

.BL 6

LI

This is a simple bullet item.

LI+

This replaces the bullet with a “plus”.
LI+1

This uses a “plus” as prefix to the bullet.
LE

when formatted yields:
e This is a simple tdlet item.
+ This replaces theublet with a ‘plus”.
+ ¢ This uses dplus” as prefix to the wllet.

The mark must not contain ordinary (paddable) spaces because alignment of items will be lost if
the right magin is justified {§C.3}.

If the current mark (in the current list) is a null string and the firguarent of .LI is omitted or
null, the resulting ééct is that of a‘hanging indent; i.e., the first line of the follving text is
moved to the left starting at the same place where matkdrhave started {SE.1.1.6}.

E.1.3 List-End Macro
LE [1]

The LE macro restores the state of the list to thasting just before the most recent list-initial-
ization macro call. If the optional gument is gien, the .LE outputs a blank line (one-half a
vertical space). This option should generally be used only when the .LE isvEdldy running
text but not when folleved by a macro that produces blank lines ofvis such as the P, H, or
LI macro.

The H and HU macros automatically clear all list information. The user may omit the .LE
macro calls that wuld normally occur just before either of the heading macros and noterecei
the ‘LE:mismatched’ error message. Such a practice is not recommended because errors will
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occur if the list t&t is separated from the heading at some later time (e.g., by insertiow) of te

E.1.4 Example of Nested Lists
An example of input for the seral lists and the corresponding output isvaindelav. The .AL
and .DL macro calls {8E.1.1} contained therein atareples of list-initialization macros.

Input text is:

AL A

LI

This is alphabetized list item A.

This text shows the alignment of the second line

of the item.

Notice the text indentions and alignment of left

and right margins.

AL

LI

This is numbered item 1.

This text shows the alignment of the second line

of the item.

The quick brown fox jumped over the lazy dog’s back.
.DL

LI

This is a dash item.

This text shows the alignment of the second line

of the item.

The quick brown fox jumped over the lazy dog’s back.
LI+1

This is a dash item with a “plus” as prefix.

This text shows the alignment of the second line

of the item.

The quick brown fox jumped over the lazy dog’s back.
LE

LI

This is numbered item 2.

LE

LI

This is another alphabetized list item B.

This text shows the alignment of the second line

of the item.

The quick brown fox jumped over the lazy dog’s back.
LE

P

This paragraph follows a list item and is aligned with
the left margin.

A paragraph following a list resumes the normal line
length and margins.

The output is:

A. This is alphabetized list item A. Thisxteshavs the alignment of the second line of the
item. Notice the tet indentions and alignment of left and right gias.
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1. This is numbered item 1. Thisxteshawvs the alignment of the second line of the
item. The quick brarn fox jumped wer the lazy dog back.

— This is a dash item. Thisxeshavs the alignment of the second line of the
item. The quick brarn fox jumped wer the lazy dog back.

+ — This is a dash item with ‘@lus” as prefix. This tet shaws the alignment of the
second line of the item. The quick famo fox jumped wer the lazy dog back.

2. This is numbered item 2.

B. This is another alphabetized list item B. Thig ghavs the alignment of the second line
of the item. The quick bven fox jumped @er the lazy dog back.

This paragraph folls a list item and is aligned with the left miax. A paragraph follwing a
list resumes the normal line length and gias.

E.2 List-Begin Macro and Customized Lists

.LB text-indent mark-indent pad type [ mark] [ LI-space] [LB-space ]

List-initialization macros described alm sufice for almost all cases. Mever, if necessary
the user may obtain more controleo the layout of lists by using the basic lisgimemacro
(LB). The LB macro is used by the other list-initialization macros. Iguanents are as folizs:

» The tet-indent agument preides the number of spaces thatttis to be indented from the
current indent. Normallythis \alue is takn from the Li rgister (for automatic lists) or
from the Pi rgister (for ullet and dash lists).

» The combination of mark-indent and pad@ments determines the placement of the mark.
The mark is placed within an area (called mamdadrthat starts mark-indent spaces to the
right of the current indent and ends where thx¢ begins (i.e., ends i-indent spaces to
the right of the current indent). The mark-indemguamnent is typically O.

» Within the mark aea, the mark is left justified if the padgament is 0. If pad is a number
n (greater than 0) then n blanks are appended to the mark; the mark-iadiemisignored.
The resulting string immediately precedes thé.t&he mark is dectively right justified
pad spaces immediately to the left okte

» Arguments type and mark interact to control the type of marking used. If type is 0, simple
marking is performed using the mark character(s) found in the mguknant. If type is
greater than 0, automatic numbering or alphabetizing is done; and mark is then interpreted
as the first item in the sequence to be used for numbering or alphabetizing, i.e., it is chosen
from the set (1, A, a, |, i) as in {8E.1.1.1}. This is summarizedvirelo

Argument Result
type mark
0 omitted hanging indent
0 string string is the mark
>0 omitted Arabic numbering
>0 one of: automatic numbering
1A ali alphabetic sequencing

or

Each nonzeroalue of type from one to six selects afeient way of displaying the marks.
The following table shars the output appearance for eaalue of type :
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Value  Appeaance
X.
X)
(x)
[x]
<X>

{x}

where x is the generated number or letter

OO, WN -

The mark must not contain ordinary (paddable) spaces because alignment of items will be
lost if the right magin is justified {§C.3}.

* The Ll-space ajument gres the number of blank lines (hedsof a ertical space) that
should be output by each .LI macro in the list. If omitted, LI-spacauttsfto 1; the alue
0 can be used to obtain compact lists. If LI-space is greater than 0, the .LI macro issues a
.ne request for tw lines just before printing the mark.

» The LB-space gument is the number of blank lines (one-halkedival space) to be out-
put by .LB itself. If omitted LB-space dailts to 0.

There are three combinations of LI-space and LB-space:

» The normal case is to set LI-space to 1 and LB-space to 0 yielding one blank line before
each item in the list; such a list is usually terminated with a .LE 1 macro to end the list with
a blank line.

» For a more compact list, LI-space is set to 0, LB-space is set to 1, and the .LE 1 macro is
used at the end of the list. The result is a list with one blank line before and after it.

* If both LI-space and LB-space are set to 0 and the .LE macro is used to end the list, a list
without ary blank lines will result.

Section E.3 shes hav to kuild upon the supplied list of macros to obtain other kinds of lists.

E.3 UserDefined List Structures
This part is intended for useaccustomed to writing formatter masr

If a large document requires compléist structures, it is useful to define the appearance for
each list lgel only once instead of timg to define the appearance at thgilwing of each list.
This permits consistegicof style in a lage document. A generalized list-initialization macro
might be defined in such aaw that what the macro does depends on the list-nestiabite
effect at the time the macro is called.vets 1 through 5 of the lists to be formatted mayeha
the folloving appearance:

The following code defines a macro (alL) thaivays bgins a ne list and determines the type
of list according to the current lisvig. To understand it, the user should knilhat the number
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register .g is used by the MM list macros to determine the current Natljat is O if there is no
currently actve list. Each call to a list-initialization macro increments :g, and each .LE call
decrements it.

\’register g is used as a local temporary to save :g

.de aL

.nrg\\n(:g

if\ng=0 .AL A \"produces an A.
if\Wng=1 .LB\W\n(Li0 14 \"produces a [1]
if\\ng=2 .BL \"produces a bullet
Af\ng=3 .LB\Wn(Li022a \"produces an a)

if\\ng=4 ML + \"produces a +

This macro can be used (in conjunction with .LI and .LE) instead of .AL, .RL, .BL, .LB,
and .ML. For example, the follaving input:

.aL

LI

First line.
.aL

LI

Second line.
.LE

LI

Third line.
.LE

when formatted yields
A. Firstline.
[1] Second line.
B. Third line.

There is another approach to lists that is similar to the H mechanism. List-initialization, as well
as the .LI and the .LE macros, are all included in a single macro. That macro (defined as bL
below) requires an gument to tell it what kel of item is required; it adjusts the lisvét by
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either bginning a ner list or setting the list kel back to a prgous \alue, and then issues a .LlI
macro call to produce the item:

.de bL

de\n(.$ .nrg \\$1 \"argument given, that is the level
.el.nrg\\n(:g \"no argument, use current level
if\\ng—\\n(:g>1 .)D “ILLEGAL SKIPPING OF LEVEL"”

A\ increasing level by more than 1
Af\ng>\\n(:g {.aL \\ng-1  \"if g > :g, begin new list
.nrg\\n(:g\} \"and reset g to current level

\” (.aL changes @)

if\Wn(:g>\\ng .LC \\ng

\” if :g > g, prune back to correct level
A\ if :g = g, stay within current list

LI \"in all cases, get out an item

For bL to work, the prgious definition of the aL. macro must be changed to obtain #teevof
g from its agument rather than from :g.Joking bL without aguments causes it to stay at the
current list leel.

The LC (List Clear) macro remes list descriptions until thevel is less than or equal to that
of its agument. Br example, the H macro includes the calLC 0’ . If text is to be resumed
at the end of a list, insert the calLC 0’ ’ to clear out the lists completelfhe ekample belav
illustrates the relately small amount of input needed by this approach. The ingut te

The quick bravn fox jumped ger the lazy dog back.
bL 1

First line.
.bL 2
Second line.
.bL 1

Third line.
.bL

Fourth line.
.LCO

Fifth line.

when formatted yields:

The quick bravn fox jumped wer the lazy dog back.
A. Firstline.

[1] Second line.

B. Third line.
C. Fourth line.
Fifth line.

F. Memorandum and Released-&per Documents

One use of MM is for the preparation of memoranda and released-paper documents (a docu-
mentation style used by Bell Laboratories) whiclkehapecial requirements for the first page
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and for the ceer sheet. (An alternate style fandiness letters is discussed in thgtrsection.)
Data needed (title, authatate, case numbers, etc.) is entered the same for both styleg;-an ar
ment to the .MT macro indicates which style is being used.

F.1 Sequence of Beginning Maos
Macros, if present, must bevgh in the follaving order:

.ND new-date

.TL [charging-case] [filing-case]

one or more lines of x¢

AF [company-name]

AU name [initials] [loc] [dept] [ext] [room] [arg] [arg]
AT [title] . ...

.TM [number] ...

AS [arg] [indent]

one or more lines of abstrackte

AE

.NS [arg] [1]

one or more lines ofcopy to” notation
.NE

.OK [keyword] ...

.MT [type] [addressee]

The only required macros for a memorandum for file or a released-paper document akk TL, A
and MT; all other macros (and their associated input lines) may be omitted if the features are
not needed. Once MT has been called, none of thealptacros (ecept NS and NE) can be
reinvoked because tlyeare remwued from the table of defined macros teesenemory space.

If neither the memorandum nor released-paper style is desired, theJTIMy AE, OK, MT,
ND, and AF macros should be omitted from the inputtéf these macros are omitted, the first
page will hae only the page header folled by the body of the document.

The macros for memorandum and released-paper documents require the postprocessor col when
you are using the off text formatter
F.2 Title

.TL [charging-case] [filing-case]
one or more lines of title x¢

Arguments to the TL macro are the ching-case number(s) and filing-case number(s).

» The darging-case agjument is the case number to which timesvehaged for the deel-
opment of the project described in the memorandum. Multipleggititacase numbers are
entered as‘subaguments’ by separating each from the pieus with a comma and a
space and enclosing the entirguanent within double quotes.

 The filing-case ayjument is a number under which the memorandum is to be filed. Multiple
filing case numbers are entered similaAgr example:

.TL “12345, 67890"” 987654321
Construction of adble of All Even Prime Numbers
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The title of the memorandum or released-paper documentvillibe .TL macro and is pro-
cessed in fill mode. The .br request may be used to break the titlevietal $imes as follas:

.TL 12345

First Title Line
br

\l.br

Second Tle Line

On output, the title appears after therd “subject’ in the memorandum style and is centered
and printed in bold in the released-paper document style.

If only a chaging case number or only a filing case numbervsmgiit will be separated from

the title in the memorandum style by a dash and will appear on the same line as the title. If both
case numbers arevgih and are the same, the@harging and Filing Casefollowed by the
number will appear on a line follang the title. If the tw case numbers are f@ifent, separate

lines for ‘Charmging Casé’and “File Case” will appear after the title.

F.3 Authors

AU name [initials] [loc] [dept] [ext] [room] [arg] [arg]
AT [title] . ..

The .AJ macro recaies as gguments information that describes an authibany agument
contains blanks, that gument must be enclosed within double quotes. The first ginremts
must appear in the ordewghn. A separate \8 macro is required for each author

The .AT macro is used to specify the authetitle. Up to nine gjuments may be gen. Each
will appear in the signature block for memorandum style {€Fon a separate line follong
the signeis name. The JAmust immediately follw the .AU for the gven authar For example:

AU “J. J. Jones” JJJ PY 9876 5432 17-234
AT Director “Materials Research Laboratory”

In the *from’’ portion in the memorandum style, the autearame is folleed by location and
department number on one line and by room number siethisgon number on the xteline.

The X'’ for the extension is added automaticallrinting of the location, department numper
extension numberand room number may be suppressed on the first page of a memorandum by
setting the rgister Al to 0; the dedult value for A1 is 1. Aguments 7 through 9 of the UA
macro, if present, will follw this normal author information in thérobm’’ portion, each on a
separate line. These last threguanents may be used forganizational numbering schemes,

etc. For example:

AU “S. P. LeName” SPL IH 9988 7766 5H-444 543210MF

The name, initials, location, and department are also used in the signature block. Author infor
mation in the‘from’’ portion, as well as names and initials in the signature block will appear in
the same order as theUAnacros.

Names of authors in the released-paper style are centeredthelttle. Bllowing the name of
the last author‘Bell Laboratories’ and the location are centered. The paragraph on memoran-
dum types {8F} contains information garding authors from diérent locations.
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F.4 TM Numbers
.TM [number] ...

If the memorandum is a technical memorandum, the TM numbers are supplied via the .TM
macro. Up to nine numbers may be specifieokr. &ample:

TM 7654321 77777777

This macro call is ignored in the released-paper atetreal-letter styles {8F}.

F.5 Abstract

AS [arg] [indent]
text of abstract
.AE

If a memorandum has an abstract, the input is identified with the .AS (abstract start) and .AE
(abstract end) delimiters. Abstracts are printed on page 1 of a document and/or eerits co
sheet. There are three styles ofepnsheet:

* Released paper
» Technical memorandum
* Memorandum for file {8K.2} (also used for enginesemotes, memoranda for record, etc.).

Cover sheets for released papers and technical memoranda are obtainedkimng ithe .CS
macro {8K.2}.

In released-paper style (firsgament of the .MT macro {8F} is 4) and in technical memoran-
dum style if the first gument of .AS is:

0- Abstract will be printed on page 1 and on tivercsheet (if ay).
1- Abstract will appear only on theveo sheet (if ay).

In memoranda for file style and in all other documents (other tkiznnal letters) if the first
argument of .AS is:

0- Abstract will appear on page 1 and there will be werc&heet printed.

2- Abstract will appear only on theveo sheet which will be produced automatically
(i.e., without ivoking the .CS macro).

It is not possible to get either an abstract orvercsheet with anxéernal letter (first ayjument
of the .MT macro is 5).

Notations such as acopy to” list {8F.11.2} are allaved on memorandum for file ver sheets;
the .NS and .NE macros must appear after the .AS 2 and .AE macros. Headings {§8D.2, D.3}
and displays {8H} are not permitted within an abstract.

The abstract is printed with ordinaritenagins; an indention to be used for both gias can
be specified as the secondwamnent of .AS. dlues that specify indention must be unscaled and
are treated akharacter positiong’i.e., as the number of ens.

F.6 Other Keywords
.OK [keywod] ...
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Topical keywords should be specified on a technical memorandwer aheet. Up to nine such
keywords or lkeyword phrases may be specified aguanents to the .OK macro; if grkeyword
contains spaces, it must be enclosed within double quotes.

F.7 Memorandum Types

.MT [type] [addressee]

The MT macro controls the format of the top part of the first page of a memorandum or of a
released-paper document and the format of ttverceheets. The typegarments and corre-
sponding ®alues are:

type \Alue
no memorandum type printed
0 no memorandum type printed

none MEMORANDUM FOR FILE
1 MEMORANDUM FOR FILE
2 PROGRAMMER’'S NOTES
3 ENGINEER’S NOES
4 released-paper style
5 external-letter style

"string" string (enclosed in quotes)

If the type agument indicates a memorandum style document, the corresponding statement indi-
cated underVALUE"' will be printed after the last line of author information. If type is longer
than one charactethen the string, itself, will be printedoiFexample:

.MT “Technical Note #5”
A simple letter is produced by calling .MT with a nulu{imot omitted) or O gument.

The second gument to .MT is the name of the addressee of a.létteresent, that name and
the page number replace the normal page header on the second avidggiages of a letter
For example:

.MT 1 “John Jones”
produces
John Jones - 2

The addessee ayument may not be used if the firsgament is 4 (released-paper style docu-
ment).

The released-paper style is obtained by specifying

MT 4 [1]

This results in a centered, bold title falled by centered names of authors. The location of the
last author is used as the location fafilag “Bell Laboratories’ (unless the .AF macro specifies

a different compay). If the optional second gument to .MT 4 is gen, then the name of each
author is folleved by the respeet compag hame and location. Information necessary for the
memorandum style documenitinot for the released-paper style document is ignored.

If the released-paper style document is utilized, most Bell Laboratories (BTL) location codes
are defined as strings that are the addresses of the corresponding BTL locations. These codes
are needed only until the MT macro is called. Thus, felflmy the .MT macro, the user may
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reuse these string names. In addition, the macros for the end of a memorandiih 488
their associated lines of input are ignored when the released-paper style is specified.

Authors from non-BTL locations may include theifilaftions in the released-paper style by
specifying the appropriate .AF macro {8F and defining a string (with a 2-character name
such as ZZ) for the address before eadh .For example:

.TL

A Learned Teatise

AF - “Getem Inc.”

.ds ZzZ 22 Maple Avenue, Sometown 09999

AU “F. Swatter” " ZZ

AF “Bell Laboratories”

AU “Sam P. LeName” “’ CB
MT 4 1

In the ternal-letter style document (.MT 5), only the title (without therdv‘subject:”) and
the date are printed in the upper left and right corners, resggcion the first page. It is
expected that preprinted stationery will be used with the copnpego and address of the
author

F.8 Date Changes/Remal

.ND new-date

The .ND macro alters thealue of the string DT, which is initially set to produce the current
date. If the agyument contains spaces, it must be enclosed within double quotezample,

.ND “July 4, 1776"
alters the date to be printed, and
.ND *”

causes no date to be printed.

F.9 Alternate First-Page Format
.AF [company-name]

An alternate first-page format can be specified with the .AF macro. Tndswsubject’,
“date’, and ‘from’’ (in the memorandum style) are omitted and an alternate comzame is
used.

If an agument is gien, it replacesBell Laboratories’ without affecting other headings. If the
argument is null,‘Bell Laboratories’is suppressed; andcta blank lines are inserted to allo
room for stamping the document with a logo or a Bell Laboratories stamp.

The .AF with no agument suppressegeéll Laboratories’ and the “Subject/Date/From’head-

ings, thus allving output on preprinted stationeffhe use of .AF with no guments is equa-

lent to the use of -rAl {8B.3},>&ept that the latter must be used if it is necessary to change the
line length and/or page feét (which dedult to 5.8i and 1i, respeeély, for preprinted forms).

The command line options —-rOk and -rWk {8B.3} are né¢etive with .AE The only .AF use
appropriate for the off formatter is to specify a replacement ftBell Laboratories”.

The command line option —rEn {8B.3} controls the font of tf&ubject/Date/From’block.
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F.10 Example
Input text for a document may e as follavs:

TL

MM - Memorandum Macros

AU “D. W. Smith” DWS PY

AU “J. R. Mashey” JRM PY

AU “E. C. Pariser (January 1992 Revision)” ECP PY
AU “N. W. Smith (June 1992 Revision)” NWS PY
MT 4

Figures 5-3, 5-4, and 5-5 skdhe input t&t file and both the wiff and tioff formatter outputs
for a simple letter

.ND “May 31, 1992”

.TL 334455

Out-of-Hours Course Description

AU “D. W. Stevenson” DWS PY 9876 5432 1X-123
.AF “Your Company”

.MT O

P

Please use the following description for the out-of-hours course
A

Document Preparation on the UNIX*

.R

FS*

Trademark of Bell Laboratories.

.FE

.1 “System:”

P

The course is intended for clerks, typists, and others

who intend to use the UNIX system for preparing documentation.
The course will cover such topics as:

.VL 18

.LI Environment:

utilizing a time-sharing computer system;

accessing the system; using appropriate output terminals.

.LI Files:

how text is stored on the system; directories; manipulating files.
.LI Textediting:""

how to enter text so that subsequent revisions are easier to make;
how to use the editing system to add, delete, and move lines of text;
how to make corrections.

basic concepts; use of general purpose formatting packages.
.LI Otherf acilities:""

additional capabilities useful to the typist such as the \flspel\fR,
\fIdiff\fR, and \figrep\fR commands,

and a desk-calculator package.

.LE

.SG jrm

.NS 0

S. P. LeName

I. M. Here

U. R. There

R. Rhoade

.NE

Figure 3. Example of Inputdt a Simple MM Letter

5-33



CHAPTER 5

MM @ROS

subject:

J. M. Jones:

Your Company

Out-of-Hours Course Description - date: May 31, 1992
Case 334455

from:. Ste¥nson
PY 9876
1X-123 x5432

Please use the follong description for the out-of-hours course

Environment:

Files:

Text editing:

Text processing:

Other fcilities:

PY-9876-DNS-jrm

Copy to

S. PLeName
. M. Here

U. R. There
R. Rhoade

utilizing a time-sharing computer system; accessing the system; using appropriate output
terminals.

hav text is stored on the system; directories; manipulating files.

Roto enter tgt so that subsequentisions are easier to makhav to use the editing
system to add, delete, andwadines of t&t; how to male corrections.

basic concepts; use of general-purpose formatting packages.
additional capabilities useful to the typist such as the and commands, and a desk-calcula-

tor package.

D. Wstevenson

* Trademark of Bell Laboratories
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Your Company

subject: Out-of-Hours Course Description - date: May 31, 1992
Case 334455 from: DW. Stevenson
PY 9876

1X-123 x5432

J. M. Jones:

Please use the folldng description for the out-of-hours course DocumerpB®ation on the UNIX* System:

Environment: utilizing a time-sharing computer system; accessing the system; using appropriate output
terminals.

Files: hav text is stored on the system; directories; manipulating files.

Text editing: he to enter tet so that subsequentvisions are easier to makhav to use the editing

system to add, delete, andwadines of t&t; how to male corrections.

Text processing: basic concepts; use of general-purpose formatting packages.

Other fcilities: additional capabilities useful to the typist such as the sdelrdifgep commands, and
a desk-calculator package.

PY-9876-DNS-jrm D. W. Stevenson

Copy to

S. PLeName

I. M. Here

U. R. There
R. Rhoade

* Trademark of Bell Laboratories

Figure 5. Example of ibff Output for a Simple Letter

F.11 End of Memorandum Macios

At the end of a memorandum documenit(bot of a released-paper document), signatures of
authors and a list of notations can be requested. Thevfojomacros and their input are
ignored if the released-paper style document is selected.

F.11.1 Signatue Block

.FC [closing]
.SG [arg] [1]

The .FC macro prints'Yours \ery truly’” as a formal closing, if no closinggument is used. It
must be gien before the .SG macro. A f@ifent closing may be specified as aguanent to
.FC.

The .SG macro prints the authemame(s) after the formal closing, ifyatach name lggns at
the center of the page. Three blank lines are leftabach name for the actual signature.
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 If no aguments are gen, the line of reference data (location code, department number
authors initials, and typis$ initials, all separated byphens) will not appear

A non-null first agument is treated as the typssthitials and is appended to the reference
data.

A null first agument prints reference data without the typigtiitials or the preceding
hyphen.

If there are seeral authors and if the secondjament is gien, reference data is placed on
the line of the first author

Reference data contains only the location and department number of the first Bltisorif
there are authors from @ifent departments and/or fromfdifent locations, the reference data
should be supplied manually after thedoation (without ayuments) of the .SG macro.

For example:

.SG

.Is

.Sp —1v
PY/MH-9876/5432-JJJ/SPL-cen

F.11.2 ‘Copy to’’ and Other Notations

.NS [arg] [1]
zero or more lines of the notation
.NE

Marny types of notations (such as a list of attachmentCopy to” lists) may follov signature
and reference data.akMous notations are obtained through the .NS macro, whichde® for
proper spacing and for breaking notations across pages, if necessary

The optional second gmment, if present, causes the firgfuament to be used as the emtiota-
tion string. Codes for grand the corresponding notations are:
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arg NOTATIONS
none Cop to
Copy to
0 Copy to
1 Copy (with att.) to
2 Copy (without att.) to
3 Att.
4 Atts.
5 Enc.
6 Encs.
7 Under Separatev@o
8 Letter to
9 Memorandum to
10 Coyy (with atts.) to
11 Copy (without atts.) to
12 Abstract Only to
13 Complete Memorandum o
““string” Copy (string) to
“string”’, with 2nd ag string

If arg consists of more than one charactelis placed within parentheses between tleds
“Copy” and “to’".

For example:

.NS “with att. 1 only”
will generate

Copy (with att. 1 only) to
as the notation.

More than one notation may be specified before the .NE macro because a .NS macro terminates
the preceding notation, if gnFor example:

NS 4

Attachment 1-List of register names
Attachment 2-List of string and macro names
NS 1

J. J. Jones

NS 2

S. P. LeName

G. H. Hurtz

.NE
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would be formatted as

Atts.
Attachment 1-List of rgister names
Attachment 2-List of string and macro names

Copy (with att.) to
J. J. Jones

Copy (without att.) to
S. PLeName
G. H. Hurtz

If the second gument is used, then the firsgament becomes the entire notation.

For example:

.NS “Table of Contents to” 1
would be formatted with

Table of Contents to
as the notation.

The .NS and .NE macros may also be used at thi@iag folloving .AS 2 and .AE to place
the notation list on the memorandum for filev@osheet {8/}. If notations are gien at the
beginning without .AS 2, thewill be sared and output at the end of the document.

F.11.3 Approval Signature Line
AV approver’s-name [1]

The .A/ macro may be used after the last notation block to automatically generate a line with
spaces for the appral signature and dateoFexample:

AV “Jane Doe”

produces

APPROVED:

Jane Doe Date

The optional second gument, if present, pvents the “"APPROVED:” mark from appearing
above the appreal line.

F.12 One-Rage Letter

Letters which werflov onto two pages with only the signature, etc. on the second page may be
squeezed to one page if desired. This is done by increasing the page length with the —-rLn
option, e.g., —rL90. This has thdfexft of making the formatter belie that the page is 90 lines

long and therefore pwiding more space than usual to place the signature or the notations. This
will work only for a single-page letter or memao.
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G. Business Letters
An alternatve to the formal memorandum/released-paper style isuiedss letterFour types
of business letters areailable: bloclked, semibloc&d, full-blocled, and simplified.
G.1 Letter Type
LT [arg]
The lettertype macros accepts one optionguament describing theverall style of the letter:

arg format
none Blocked. (Same as BL).
BL Blocked. All lines ecept date, return address, closing, and

writer’s identification bgin at left magin. These lines lggn at
the center of the line.

SB Semi-blocked. Same as Blodd ecept each paragraph |s
indented 5 spaces.

FB Full-blocked. All lines bagin at the left mayin.

SP Simplified. Same as Full-blodd ecept that the salutation Is

replaced by an all-capital subject line and is fo#d by an
additional blank line, the closing is omitted, the wriedentifi-
cation is in all capital letters on one line.

The following table illustrates the placement afsiness letter components. (The components
are discussed rB:

Component Maar BL SB FB SP
Confidential Notation .LOCN L L L L
Reference Notation .LORN C C| L 4
Attention .LO AT L L L L
Salutation .LO SA L L L X
Subject Line .LOSJ L I L L
Inside Address JA/LIE L L L L
Paragraph P L | L L
Formal Closing .FC C C L L
Signature .SG C Cc L L
Copy Notation .NS/.NE L L L
Writer's Address JNV.WE Cc C L L

Legend:
C - Centered
L - Left aligned
| - Indented
X - None

Note that use of Land .MT (memorandum style) are mutuallxa@usive— You may only use
one or the other in a document. yAmacros specific to the .MT style (.2C, .ARS, AT, .AU,
.CS, .OK, .TC, .TL, .TM) are ignored if TLis selected. Ay macros specific to the TLstyle
(\WA, .\WE, .IA, .IE, .LO) are ignored if .MT is selected.
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The order of certain macros A\and IA to be discussed ba& is important. These macros
must appear in this order in your document:

.ND (optional)
WA

\WE

A

AE

LT

G.2 Writer' s Address
WA name [title]
Return Addess
WE
Use this macro to specify the writer (author) of the lefer exkample:

WA “James Lorrin, Ph.D.” Director
Summit Research Company

38 River Road

Summit, NJ 07901

WE

The address may be omitted if no address is desired. Otherwise, it magaexd &4 lines.

The two aguments to .\X provide information used by the .SG macro {&E.1}. If you do not
use .SG, the writes'name will not appear on the letter

If the letter has multiple writers (authors), each may be mentioned with #We\WW& macro,
but only one (the first) may contain an address.
G.3 Inside Address
JA
Address
AE
or

JA name
AE

This macro is used to specify the addressee. If you wish to include only the addreases’
and no address, the second formvabmay be used.df example:

JA

Christina Clark, Ph.D.

Elan Computer Group, Inc.
888 Villa Street

Mountain View, CA 94041
AE

or
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.IA “Christina Clark, Ph.D.”
AE

G.4 Letter Options
.LO type [arg]

This macro preides a method of adding &vcommon bsiness letter components, discussed
next.

G.4.1 Confidential Notation
.LOCN

The word CONFIDENTIAL will be placed on the second line balothe date in the left mar
gin. The optional ggument replaces the defit word CONFIDENTIAL. F or example,

.LO CN “RESTRICTED”
prints RESTRICTED instead of CONFIDENTIAL.
G.4.2 Refeence Notation

.LORNar g

This will cause In eference to: follaved by the ag to be printed tw lines belav the date line,
left aligned with the date. A typical usage is:

.LO RN “Meeting of 6/23/92"
G.4.3 Attention
.LO AT name

The word ATTENTION: and the agument Name are printed éwlines belw the inside
address. & example:

.LO AT “Dr. Christina Clark, Director”
G.4.4 Salutation
.LO SA* ‘Opening’
The salutation option sets the opening greeting to Openargx&mple:
.LO SA “Dear Dr. Clark,”
If no Opening agument is gien, the dedult To Whom It May Concem: is printed.
G.4.5 Subject Line
.LOSJ* ‘Subject

The word SUBJECT: followed by the ajument Subject is printed oMines belav the saluta-
tion line. An kample is:

.LO SJ “Staff Meeting:”

G.4.6 Closing a Letter

The signature block macros .FC and .SG {BE1}, cojy-to notations .NS/.NE {§A1.2}, and
approsal line macro X {8F.11.3} may be used at the end of af flormat kusiness letter
These are described in the Memorandum Macros section {8F}.

5-41



CHAPTER 5 MM @ROS

G.5 Sample Business Letter

Here is a sampleTLstyle letter The input is:

.LO AT “Personnel”

WA “Bill Taylor” “Director of Placement Services”
Columbia University

116th Street

New York, NY 10019

WE

.LO SA “Dear Dr. Smith,”

.LO RN *“Career Day”

.IA “Rebecca Smith”

Business Computer Systems, Inc.

190 River Boulevard

Durham, NC 27707

AE

.LT BL

P

We would be happy to include a representative of your company
in our “Career Day” program this spring.

| am forwarding your request to James Blinn,

who is organizing the event this year.

P

Thank you for your interest in our placement programs.
.FC “Sincerely,”

.SG

.NS 5

.NE

.NS

J. Blinn

.NE

Figure 6. Sample Business Letter Input
The output is:
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Columbia Unversity
116th Street

New York, NY 10019
May 23, 1992

In reference to: Career Day
Rebecca Smith
Business Computer Systems, Inc.
190 Rver Boulevard
Durham, NC 27707
ATTENTION: Personnel
Dear Dr Smith,

We would be happ to include a representedi of your compayin our "Career Day" program this spring.
| am forwarding your request to James Blinn, who gaoiizing the eent this year

Thank you for your interest in our placement programs.

Sincerely

Bill Taylor

Director of Placement Services
Enc.
Copy to
J. Blinn

Figure 7. Sample Business Letter Output

H. Displays

Displays are blocks of ¢ that are to be épt together on a page and not split across pages.
They are processed in anv@onment that is dferent from the body of thexe(see the
request). The MM package prides two styles of displays: a static (.DS) style and a floating
(.DF) style.

* In the static style, the display appears in the same velgiosition in the output xe as it
does in the input t&. This may result inxra white space at the bottom of the page if the
display is too long to fit in the remaining page space.

* In the floating style, the displajflbats” through the input tet to the top of the né page
if there is not enough space on the current page. Thus inptlat follovs a floating dis-
play may precede it in the outpukteA queue of floating displays is maintained so that
their relatve order of appearance in thettes not disturbed.
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By default, a display is processed in no-fill mode with single spacing and is not indented from
the &isting magins. The user can specify indention or centering as well as fill-mode process-

ing.
Displays and footnotes {81} may wer be nested in gncombination. Although lists {8E} and

paragraphs {8D.1} are permitted, no headings (.H or .HU) {8D.2, 4.3} can occur within dis-
plays or footnotes.

H.1 Static Displays

.DS [format] [fill] [rindent]
one or more lines of x¢
.DE

A static display is started by the .DS macro and terminated by the .DE madion@agu-
ments, .DS accepts lines oktexactly as typed (no-fill mode) and will not indent lines from
the prevailing left magin indention or from the right mgin.

» The format agument is an intger or letter used to control the left miar indention and
centering with the follwing meanings:

format MEANING

no indent

OorL no indent

lorl indent by standard amount
2orC center each line

3orCB center as a block

omitted no indent

» The fill agument is an inger or letter and can Y the follaving meanings:

fill MEANING
no-fill mode
OorN no-fill mode
lorF fill mode
omitted no-fill mode

» The rindent agument is the number of characters that the line length should be decreased,
i.e., an indention from the right ngan. This number must be unscaled in thefhformat-
ter and is treated as ens. It may be scaled in tfiformatter or else defults to ems.

The standard amount of static display indention iernakom the Si igister a dehult value of

five spaces. Thusxeof an indented display aligns with the first line of indented paragraphs,
whose indent is contained in the Pgister {§D.1}. Ewen though their initial alues are the
same (dedult values), these twragisters are independent.

The display format gument alue 3 (or CB) centers (horizontally) the entire display as a block
(as opposed to .DS 2 and .DF 2 which center each linédodily). All collected lines are left
justified, and the display is centered based on width of the longest line. This format must be
used in order for the eqn/negtmark” and “lineup” feature to vork with centered equations
{8H.4}.

By default, a blank line (one-half xtical space) is placed before and after static and floating
displays. These blank lines before and after static displays can be inhibited by settingishe re
ter Ds to O.
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The folloving example shars usage of all three@uments for static displays. This block okte
will be indented fie spaces (ems inaff) from the left magin, filled, and indented fesspaces
(ems in toff) from the right magin (i.e., centered). The inpuixte

.DSIF5

“We the people of the United States,

in order to form a more perfect union,
establish justice, ensure domestic tranquility,
provide for the common defense,

and secure the blessings of liberty to
ourselves and our posterity,

do ordain and establish this Constitution to the
United States of America.”

.DE

produces

“We the people of the United States, in order to form a more perfect union,
establish justice, ensure domestic tranqyilityovide for the common defense,
and secure the blessings of liberty to oursgland our posteritgo ordain and
establish this Constitution to the United States of America.

H.2 Floating Displays

.DF [format] [fill] [rindent]
one or more lines of x¢
.DE

A floating display is started by the .DF macro and terminated by the .DE macgonnts

have the same meanings as static displays describee,adgoept indent, no indent, and center

ing are calculated with respect to the initial left giar This is because prailing indent may
change between when the formatter first reads the floating display and when the display is
printed. One blank line (one-half @ktical space) occurs before and after a floating display

The user may»>ercise precise controlver the output positioning of floating displays through
the use of tw number rgisters, De and Df (see b&lp. When a floating display is encountered
by the noff or troff formatter it is processed and placed onto a queue of displait;g/to be
output. Displays are remed from the queue and printed in the order entered, which is the
order thg appeared in the input file. If awdloating display is encountered and the queue of
displays is emptythe nev display is a candidate for immediate output on the current page.
Immediate output is gerned by size of display and the setting of the Dister code. The De
register code controls whetheixtewill appear on the current page after a floating display has
been produced.

As long as the display queue contains one or more displaygjisplays will be automatically
entered there, rather than being output. Whemapaegje is started (or the top of the second col-
umn when in 2-column mode), thexhaisplay from the queue becomes a candidate for output
if the Df rggister code has specifietbp-of-page’ output. When a display is output, it is also
removed from the queue.

When the end of a section (using section-page humbering) or the end of a document is reached,
all displays are automatically rewed from the queue and output. This occurs before a .SG,
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.CS, or .TC macro is processed.

A display will fit on the current page if there is enough room to contain the entire display or if
the display is longer than one page in length and less than half of the current page has been
used. A wide (full-page width) display will not fit in the second column of a 2-column docu-
ment.

The De and Df number géster code settings and actions are asvaio

De REGISTER
CODE ACTION
0 No special action occurs (also theudeétondition).
1 A page eject will ahays follov the output of each floating displago only

one floating display will appear on a page and rovidl follow it.

For ary other code, the action performed is the same as for code 1.

Df REGISTER
CODE ACTION

0 Floating displays will not be output until end of section (when section-page
numbering) or end of document.

1 Output e floating display on current page if there is space; otherwise, hold
it until end of section or document.

2 Output xactly one floating display from queue to the top of & page or
column (when in 2-column mode).

3 Output one floating display on current page if there is space; otherwise, out-
put to the top of a mepage or column.

4 Output as mardisplays as will fit (at least one) starting at the top ofva ne
page or column. If the De gester is set to 1, each display will be felied
by a page eject causing annéop of page to be reached where at least one
more display will be output.

5 Output a ne floating display on the current page if there is roomaidef
condition). Output as mandisplays (ot at least one) as will fit on the page
starting at the top of a mepage or column. If the Degster is set to 1, each
display will be follaved by a page eject causing avn®p of page to be
reached where at least one more display will be output.

For ary code greater than 5, the action performed is the same as for code 5.

The .WC macro {8M.5} may also be used to control handling of displays in double-column
mode and to control the break ixttdefore floating displays.

H.3 Tables
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TS [H]

global options;
column descriptors.
title lines

[TH[N]]

data within the table.
TE

The .TS (table start) and .TE (table end) macros englossible the use of the tbl program.
These macros are used to delimitt® be gamined by tbl and to set proper spacing around
the table. The display function and the tbl delimiting function are independent. In order to per
mit the user to &ep together blocks that containyamixture of tables, equations, filledxte
unfilled text, and caption lines, the .TS/.TE block should be enclosed within a display
(.DS/.DE). Floating tables may be enclosed inside floating displays (.DF/.DE).

Macros .TS and .TE permit processing of tables tkiainel wer se&eral pages. If a table head-
ing is needed for each page of a multipage table, kthedrgument should be specified to the
.TS macro as alve. Following the options and format information, table title is typed on as
mary lines as required and is folled by the .TH macro. The .TH macro must occur when
“.TS H” is used for a multipage table. This is not a feature of wibldf the definitions praded

by the MM macro package.

The .TH (table header) macro may &aks an gument the letter N. This gument causes the
table header to be printed only if it is the first table header on the page. This option is used when
it is necessary touild long tables from smaller .TS H/. TEgsaents.

For example:

.TSH

global options;
column descriptors.
Title lines

.TH

data

.TE

.TSH

global options;
column descriptors.
Title lines

.THN

data

.TE

will cause the table heading to appear at the top of the first tapteese and no heading to
appear at the top of the secondreent when both appear on the same pagevetts, the
heading will still appear at the top of each page that the table continues onto. This feature is
used when a single table must be lroknto sgments because of table comyite (e.g., too

mary blocks of filled tet). If each sgment had itswn .TS H/.TH sequence, itould hae its

own headerHowever, if each table ggment after the first uses .TS H/.TH N, the table header
will appear only at the lggnning of the table and the top of eachvrgage or column that the

table continues onto.
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For the noff formatter the —e option may be used for terminals, such as the 450, that are capa-
ble of finer printing resolution. This will cause better alignment of features such as the lines
forming the corner of a box. The —e is ndieefive with col. (See the TBL chapter for more
information on tables.)

H.4 Equations

.DS
.EQ [label]
equation(s)
.EN
.DE

Mathematical typesetting programs egn and negpeet to use the .EQ (equation start) and
.EN (equation end) macros as delimiters in the sarag ¥hat tbl uses .TS and .TE; Wever,

.EQ and .EN must occur inside a .DS/.DE pd@here is anxception to this rule — if .EQ and

.EN are used to specify only the delimiters for in-line equations or to specify eqn/negn defines,
the .DS and .DE macros must not be used; otherwiti@, ldank lines will appear in the output.

The .EQ macro tas an agument that will be used as a label for the equation. Byuttethe
label will appear at the right n@in in the ‘vertical centei’ of the general equation. The Eq
register may be set to 1 to change labeling to the leftjimar

The equation will be centered for centered displays; otherwise, the equation will be adjusted to
the opposite main from the label.
H.5 Figure, Table, Equation, and Exhibit Titles

.FG [title] [override] [flag]
.TB [title] [override] [flag]
.EC [title] [override] [flag]
.EX [title] [override] [flag]

The .FG (figure title), .TB (table title), .EC (equation caption), and .EXHibit caption)
macros are normally used inside .DS/.DE pairs to automatically number and title figures, tables,
and equations. These macros ugpsters Fg, Th, Ec, and EX, respeely (see paragraph B.3

on —rN5 to reset counters in section)r Bxample:

.FG “This is a Figure Title”
yields
Figure 1. This s a Figureifle

The .TB macro replacesFigure” with “TABLE", the .EC macro replace&igure” with
“Equation’, and the .EX macro replacegigure” with ‘‘Exhibit’’. The output title is centered

if it can fit on a single line; otherwise, all linestlthe first are indented to line up with the first
character of the title. The format of the numbers may be changed using the .af request of the
formatter By setting the Of rgister to 1, the format of the caption may be changed from

Figure 1. Ttle
to

Figure 1 - Ttle
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The override agument is used to modify normal numbering. If thg yument is omitted or
0, override is used as a prefix to the number; if thgfeagument is 1, werride is used as a suf-
fix; and if the flg agument is 2, werride replaces the number

If —-rN5 {8B.3} is given, ‘section-figure’” numbering is set automatically and useecified
override agument is ignored. df example:

Figure 5-1. Ttle

As a matter of formatting style, table headings are usually placee #i® tat of tables, while
figure, equation, andkhibit titles are usually placed b&lccorresponding figures and equations.

H.6 List of Figures, Tables, Equations, and Exhibits

A list of figures, tablesibits, and equations are printed foling the table of contents if the
number rgisters Lf, Lt, Lx, and Le (respealy) are set to 1. The Lf, Lt, and Lxgigters are 1
by dehult; Le is O by dedult {8§S}.

Titles of these lists may be changed by redefining thewoltp strings which are shm here
with their deéult values:

.ds Lf LIST OF FIGURES

.ds Lt LIST OF TABLES

.ds Lx LIST OF EXHIBITS
.ds Le LIST OF EQUATIONS

. Footnotes

There are tw macros (.FS and .FE) that delimitttef footnotes, a string (F) that automatically
numbers footnotes, and a macro (.FD) that specifies the style of foottoteotenotes are pro-
cessed in an @ronment diferent from that of the body ofxg refer to .& request.

I.1 Automatic Numbering of Footnotes

Footnotes may be automatically numbered by typing the three chard&ters(i.e., invoking
the string F) immediately after thexteto be footnoted without gnintervening spaces. This
will place the ngt sequential footnote number (in a smaller point size) a half linecabe tet
to be footnoted.

I.2 Delimiting Footnote Text

.FS [label]
one or more lines of footnotexte
.FE

There are tw macros that delimit the e of each footnote. The .FS (footnote start) macro
marks the bginning of footnote t&, and the .FE (footnote end) macro marks the end. The
label on the .FS macro, if present, will be used to mark footnote ®therwise, the number
retrieved from the string F will be used. Automatically numbered and-laesled footnotes

may be intermigd. If a footnote is labeled (.FS label), thettto be footnoted must be folled

by label, rather than by\*F'’. Text between .FS and .FE is processed in fill mode. Another
.FS, a .DS, or a .DF are not permitted between .FS and .FE macros. If footnotes are required in
the title, abstract, or table {8H.3}, only labeled footnotes will appear profgevirywhere else
automatically numbered footnote®rk correctly
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For example:
Automatically numbed footnote:

This is the line containing theord\*F
.FS

This is the tgt of the footnote.

.FE

to be footnoted.

Labeled footnote:

This is a labeledO

.FS~*

The footnote is labeled with an asterisk.
.FE

footnote.

Text of the footnote (enclosed within the .FS.FE pair) should immediatelyvftfie word to be
footnoted in the input &, so that \*F’’ or label occurs at the end of a line of input and the

next line is the .FS macro call. It is also good practice to append an unpaddable space {§C.3} to
“\*F'* or label when thg follow an end-of-sentence punctuation mark (i.e., period, question
mark, exclamation point).

The footnote label is defined via the :p numbeaister which may be reset, or style changed, if
desired. Note that it should be set to thetrni®otnote number minus the autoincremealue.
For example,

.nr:p 98 2

would cause the footnotes faing to be labeled 100, 102, 104, etc. Similatte style may be
changed with .af. & example,

af p i

would cause footnotes to be printed invés case roman numerals. (See Number Register
Requests in the NRFF/TROFF Reference for details on .af.)

The ne&t two sections illustrate theavious &ailable footnote styles as well as numbered and
labeled footnotes.
I.3 Format Style of Footnote Text

.FD [arg] [1]

Within footnote te&t, the user can control formatting style by specifying tgphenation, right
maugin justification, and td indention, as well as left or right justification of the label wheh te
indenting is used. The FD macro is called to select the appropriate style.

The first agument (ag) is a number from the left column of the feliog table. Brmatting

style for each number is indicated in the remaining four columns. FustpiEmation of the
first two of these columns is\gn in the definitions of the .ad, .na,y,hand .nh (adjust, no
adjust, lyphenation, and noyphenation, respeetly) requests.
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Text Label
arg Hyphenation Adjust Indent  ustification
0 .nh .ad yes left
1 .hy .ad yes left
2 .nh .na yes left
3 .hy .na yes left
4 .nh .ad no left
5 .hy .ad no left
6 .nh .na no left
7 .hy .na no left
8 .nh .ad yes right
9 .hy .ad yes right
10 .nh .na yes right
11 .y .na yes right

If the first agument to .FD is greater than 11, thizeffis as if .FD O were specified. If the first
argument is omitted or null, thefett is equwralent to .FD 10 in the moff formatter and to .FD 0
in the toff formatter; these are also the respexinitial defwult values.

If the second gument is specified, then when a firstdeheading is encountered, automati-
cally numbered footnotes i@ agin with 1. This is most useful with thséction-pageé’page
numbering scheme. As aranple, the input line

.FD "1

maintains the delult formatting style and causes footnotes to be numbered afresh after each
first-level heading in a document.

Hyphenation across pages is inhibited by Midept for long footnotes that continue to the fol-
lowing page. If gphenation is permitted, it is possible for the lastdvon the last line on the
current page footnote to bgghenated. The user has contreeothis situation by specifying an
even .FD agument.

Footnotes are separated from the body of theltg a short line rule. Those that continue to the
next page are separated from the body of tix¢ by a full-width rule. In the off formatter
footnotes are set in type tvpoints smaller than the point size used in the bodyxbf te

I.4 Spacing Between Botnote Entries

Normally, one blank line (a 3-pointevtical space) separates footnotes when more than one
occurs on a pageolchange this spacing, the Fs numbgister is set to the desiredlue. for
example:

.nrFs 2

will cause tvo blank lines (a 6-pointartical space) to occur between footnotes.
.FD 10

P

This exkample illustrates seral footnote styles

for both labeled and automatically numbered footnotes.

With the footnote style set to the \fBnf\iiR default style,

the first footnote is processed\*F

FS

This is the first footnote xé example.

This is the dedult style (.FD 10) for the \fBnr&ifR formatter
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The right magin is not justified,

hyphenation is not permitted,

text is indented, and the automatically generated label is
right justified in the tet-indent space.

.FE

and folloved by a second footnote.*****

FS *kkkk

This is the second footnotexteexample.

This is also the \fBnréffR formatter deqult style (.FD 10)
but with a long footnote label (*****) preided by the user
.FE

FD1

Footnote style is changed by using the .FD macro to
specify typhenation, right main justification,

indention, and left justification of the label.

This produces the third footnote,\*F

.FS

This is the third footnotexample (.FD 1).

The right magin is justified, the footnote xeis indented,
and the label is left justified in thextendent space.
Although not necessarily illustrated by thieaeple,
hyphenation is permitted.

.FE

and then the fourth footnote.\(dg

FS\(dg

This is the fourth footnotexample (.FD 1).

The style is the same as the third footnote.

.FE

FD 6

Footnote style is set a@q via the .FD macro for ngyphenation,
no right magin justification,

no indention, and with the label left justified.

This produces the fifth footnote \*F

.FS

This is the fifth footnotexample (.FD 6).

The right magin is not justified, hWphenation is not permitted,
footnote tet is not indented,

and the label is placed at thegbming of the first line.

.FE

Figure 8. Example of Input for &fious Botnote Styles

This example illustrates seral footnote styles for both labeled and automatically numbered
footnotes. Vith the footnote style set to theafirdefault style, the first footnote is processed
and folloved by a second footnote.***** gotnote style is changed by using the .FD macro to
specify typhenation, right magin justification, indention, and left justification of the label. This

1. This is the first footnotexeexample. This is the dafilt style (.FD 10) for the off formatter The right magin
is not justified, iphenation is not permitted xteis indented, and the automatically generated label is right

justified in the tgt-indent space.

*xxx This is the second footnote & example. This is also the off formatter defult style (.FD 10) bt with a long

footnote label (*****) provided by the user
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produces the third footnofeand then the fourth footnote.fotnote style is set ain via the
.FD macro for no yphenation, no right mgin justification, no indention, and with the label left
justified. This produces the fifth footnate.

Figure 9. Example of Output forarious Botnote Styles

J. Page Headers and Boters

Text printed at the top of each page is calledepheader. &t printed at the bottom of each
page is called g footer. There can be up to three lines oft tassociated with the header -
every page, een page onlyand odd page onlyrhus the page header maybaup to tvo lines
of text — the line that occurs at the top ekey page and the line for theem- or odd-numbered
page. The same is true for the page faoter

This part describes the deft appearance of page headers and page footersagsdivchang-
ing them. The term header (not qualified bsea or odd) is used to mean the page header line
that occurs onvery page, and similarly for the term footer.

J.1 Default Headers and Boters

By default, each page has a centered page number as the. fdaateris no defult footer and
no even/odd dedult headers or footerseept as specified in paragraph J.3.

In a memorandum or a released-paper style document, the page header on the first page is auto-
matically suppressed pridled a break does not occur before the .MT macro is called. Macros
and tet in the folloving catgories do not cause a break and are permitted before the memoran-
dum types (.MT) macro:

* Memorandum and released-paper style document macros (UL,AR .TM, .AS, .AE,
.OK, .ND, .AF, .NS, and .NE)

» Page headers and footers macros (.PH, .EH, .OH,BFFand .OF)

e The .nr and .ds requests.

J.2 Header and oter Macros

For header and footer macros (.PH .EH, .OH, .BF, and .OF) the gument [ag] is of the
form:

" "

left-part’ center-part ' right-part

If it is incorvenient to use apostrophe (') as the delimiter because it occurs within one of the
parts, it may be replaced uniformly byyaother charactefThe .fc request redefines the delim-

iter. In formatted output, the parts are left justified, centered, and right justified, regbecti

Any parts may be empty

2. This is the third footnotexample (.FD 1). The right mgin is justified, the footnote xeis indented, and the
label is left justified in the t#-indent space. Although not necessarily illustrated by tkésrele, lyphenation is
permitted.

Tt This is the fourth footnotexample (.FD 1). The style is the same as the third footnote.

3. This is the fifth footnotexample (.FD 6). The right mgin is not justified, yphenation is not permitted, footnote
text is not indented, and the label is placed at thygninéng of the first line.
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J.2.1 Page Header
.PH [arg]

The .PH macro specifies the header that is to appear at the toeigf page. The initialalue is

the dehult centered page number enclosed yyhlens. The page number contained in the P
register is an Arabic numbeiThe format of the number may be changed by the .af macro
request.

If *‘debug modé€’is set using the flag —-rD1 on the command line {8B.3}, additional information
printed at the top left of each page is included in theuleheaderThis consists of the Source
Code Control System (SCCS) release angllef MM (thus identifying the currentevsion
{8M.3}) follo wed by the current line number within the current input file.

J.2.2 Ewen-Page Header
.EH [arg]

The .EH macro supplies a line to be printed at the top of eaelm-@iumbered page immediately
following the headelnitial value is a blank line.

J.2.3 Odd-Page Header

.OH [arg]
The .OH macro is the same as the .Extept that it applies to odd-numbered pages.
J.2.4 Page Footer

.PF [arg]

The .PF macro specifies the line that is to appear at the bottom of each page. Its atitealsra
blank line. If the —rCn flag is specified on the command line {8B.3}, the type oy dolbows
the footer on a separate line. In particuibrrC3 or —-rC4 (DRAFT) is specified, the footer is
initialized to contain the date {8} instead of being a blank line.

J.2.5 Ewen-Page Footer
.EF [arg]

The .EF macro supplies a line to be printed at the bottom of eseh-aumbered page immedi-
ately preceding the footemitial value is a blank line.

J.2.6 Odd-Page Footer
.OF [arqg]

The .OF macro supplies a line to be printed at the bottom of each odd-numbered page immedi-
ately preceding the footemitial value is a blank line.

J.2.7 First Page Footer

By default, the first page footer is a blank line. If, in the input fie, the user specifies .PF
and/or .OF before the end of the first page of the document, these lines will appear at the bottom
of the first page.

The header (whater its contents) replaces the footer on the first page only if the —rN1 flag is
specified on the command line {§B.3}.
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J.3 Default Header and eoter With Section-Page Numbering

Pages can be numbered sequentially within sections ‘dgction-number page-number’
{8D.5}. To obtain this numbering style, -rN3 or -rN5 is specified on the command line. In this
case, the dellt footer is a centeredsection-page’number e.g., 7-2; and the damilt page
header is blank.

J.4 Strings and Registers in Header anddoter Macros

String and rgister names may be placed ig@mnents to header and footer macros. If thee/
of the string or rgister is to be computed when the respectieader or footer is printedyo:
cation must be escaped by four backslashes. This is because strigigter iocation will be
processed three times:

1. asthe gument to the header or footer macro
2. in a formatting request within the header or footer macro
3. ina..tl request during header or footer processing.

For example, if you wished to use the page numbagister P in the page header (.PH) macro, it
would have to be escaped with four backslashes:

.PH *“"’"Page \\\nP’”
This creates a right-justified header containing thedwPage’ followed by the page number
For corvenience, the percent (%) character is the same as the page nlimiser
.PH"’Page %' "
is equialent to the abee.

To specify a footer with thésection-page’style, the user specifies (see paragraph D.2.2.5 for
meaning of H1), one might say:

PE 7 = \\Wn(H1-\\\nP ="
PE 7= \Wn(H1-% -'"
See also section B.3 and the command line commands -rN3 and -rN5.

If the user arranges for the string a] to contain the current section heading which is to be printed
at the bottom of each page, the .PF macro aallldvbe:

PF " \W*(@]
If only one or tvo backslashes were used, the footeuld print a constantalue for aJ, namely
its value when .PF appeared in the input.te
J.5 Header and Boter Example

The following sequence specifies blank lines for header and footer lines, page numbers on the
outside magin of each page (i.e., top left ngar of even pages and top right ngar of odd

pages), and'Revision 3’ on the top inside magin of each page (nothing is specified for the
center):
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PH
.PF
.EH “’ %’ 'Revision 3'"
.OH “"Revision 3''%" "

J.6 Generalized Dp-of-Page Piocessing
This part is intended only for useaccustomed to writing formatter masr
During header processing, MM callsdwserdefinable macros:

» The .TP (top of page) macro is called in thevennment (refer to ‘e request) of the
header

» The .PX is a page header usait macro that is called (withoutguments) when the nor
mal ervironment has been restored and with the-Space’mode already in ééct.

The efective initial definition of . TP (after the first page of a document) is

.de TP

.Sp 3
AW
ife’'th\\*(Je
if o ’'tl \W*(Jo
.Sp 2

The string }t contains the headde string }e contains theven-page headeand the string }o
contains the odd-page header as defined by the .PH, .EH, and .OH macrosyvebspécti

obtain more specialized page titles, the user may redefine the .TP macro to cause the desired
header processing {8M.6}.dfmatting done within the .TP macro is processed in amom

ment diferent from that of the bodyor example, to obtain a page header that includes three
centered lines of data, i.e., document numissue date, andvision date, the user could define

the .TP as follars:

.de TP

.Sp

.ce3
777-888-999

Iss. 2, AUG 1992
Rev. 7, SEP 1992

.Sp

The .PX macro may be used to yite text that is to appear at the top of each page after the
normal header and that mayvhaab stops to align it with columns oktén the body of the
document.

J.7 Generalized Bottom-of-Rage Piocessing

.BS
zero or more lines of x¢
.BE
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Lines of tet that are specified between the .BS (bottom-block start) and .BE (bottom-block
end) macros will be printed at the bottom of each page after the footnoteg @@itbefore the
page footerThis block of tat is remwed by specifying an empty block, i.e.:

.BS
.BE

The bottom block will appear on the table of contents, pages, andwrest@et for memoran-
dum for file, lut not on the technical memorandum or released-paper sheets.

J.8 Top and Bottom (\értical) Mar gins
VM [top] [bottom]

The .VM (vertical magin) macro allavs the user to specify additional space at the top and bot-
tom of the page. This space precedes the page header amg fitio page footeThe .VM
macro taks two unscaled guments that are treated as.Wor example:

.VM 10 15

adds 10 blank lines to the deift top of page mgm and 15 blank lines to the deft bottom of
page magin. Both aguments must be posit (defult spacing at the top of the page may be
decreased by redefining .TP).

J.9 Proprietary Marking
.PM [code]

The .PM (proprietary marking) macro appends to the page footer a proprietary disclaineer
code agument may be selected from the faling table. Note that mgncodes may produce
the same results (for compatibility with oldesrsions of mm.) The codes in bold are the recom-
mended codes to use.

CODE MESSGE

PM1,BEN, AT&T BELL LABORAORIES - PRPRIETARY
PBPN Use pursuant to G.E.I. 2.2

PM2,CA  THIS DOCUMENT CONRINS PROPRIETARY INFORMATION OF
AT&T AND IS NOT TO BE DISCLOSED OR USED EXCEPT IN
ACCORDANCE WITH APPLICABLE CONTRACTS OR AGREEMENTS.

PM3,CP SEE PAPRIETARY NOTICE ON COVER FAGE

PM4,BPR  AT&T BELL LABORAORIES - PRPRIETARY (RESTRICTED)
BR Solely for authorized personsihg a need to kne

pursuant to G.E.I. 2.2

PM5,ILL  THIS DOCUMENT CONRINS PROPRIETARY INFORMATION OF
AT&T BELL LABORATORIES AND IS NO TO BE DISCLOSED,
REPRODUCED, OR PUBLISHED WITHOUT WRITTEN CONSENT
THIS DOCUMENT MUST BE RENDERED ILLEGIBLE WHEN BEING DISCARDED]

PMG6,CI-Il - CI-lI

Disclosure to A&T Information Systems is subject

to FCC separation requirements under Computer Inquiry II.

Figure 10. Proprietary Markings
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Use the .PM macro at the gmning of your document beforeyafootnotes are mentioned.

These disclaimers are in a form used A®A. You may change thexeof these markings by
editing the file /usr/lib/macos/strings.mm. If you wish to mad& temporary changes to a partic-
ular file only simply include your wn text for the defined-strings (.ds) as used in the
strings.mm file. A copy of strings.mm with comments follws:

"\"_ The following string is used by the macro MT

"\" ]S defined as logo character

.ds 1S \s36\(LH\sO

\"  }Z Company Name

.ds }Z AT&T Bell Laboratories

e

"\"_ The following strings are used by the macro PM

oy

\"  Proprietary marking "PM1" (BPN, P and BPN) lines 1-4
.ds ]M \fIAT&T BELL LABORATORIES - PROPRIETARY\fR
.ds ]O Use pursuant to G.E.I. 2.2
.ds1Q
ds]

"\"  Proprietary marking "PM2" (CA) lines 1-4

s JA THIS DOCUMENT CONARINS PROPRIETARY INFORMATION OF

s JF AI&T AND IS NOT TO BE DISCLOSED OR USED EXCEPT IN

s ]G ACCORDANCE WITH APPLICABLE CONTRACTS OR AGREEMENTS.
ds TH

QQQ_Q

\" Proprietary marking "PM3" (CP) lines 1-4
SEE PRPRIETARY NOTICE ON CO/ER FAGE

ds]l
.ds]J
.ds K
ds]L
\"_ Proprietary marking "PM4" (BPP and BR) lines 1-4
U \fIAT&T BELL LABORATORIES - P®PRIETARY (RESTRICTED)\fR

.ds]
.ds ]V Solely for authorized personsvivay a need to kne
.ds ]W pursuant to G.E.I. 2.2

ds]

"\"  Proprietary marking "PM5" (ILL) lines 1-4

]i THIS DOCUMENT CONRINS PROPRIETARY INFORMATION OF

] AT&T BELL LABORATORIES AND IS NO TO BE DISCLOSED,

]k REP®DUCED, OR PUBLISHED WITHOUT WRITTEN CONSENT

]I THIS DOCUMENT MUST BE RENDERED ILLEGIBLE WHEN BEING DISCARDED.
\ Proprietary marking "PM6" (CI-I) lines 1-4

m \fICI-INR

o Disclosure to P&T Information Systems is subject

p to FCC separation requirements under Computer Inquiry I1.

q

oooo
o000

Figure 11. Proprietary Markings filéstrings.mm’

J.10 Private Documents
.nr Pv value

The word “PRIVATE” may be printed, centered, and underlined on the second line of a docu-
ment (preceding the page header). This is done by setting thgisterealue :

value Meaning
0 do not print PRATE (defwult)
1 PRINVATE on first page only
2 PRINATE on all pages

If value is 2, the user definable TP macro may not be used because the TP macro is used by
MM to print “PRIVATE” on all pages xcept the first page of a memorandum on which TP is
not called.
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K. Table of Contents and Cwoer Sheet

The table of contents and theveo sheet for a document are produced bgking the .TC and
.CS macros, respegtly.

This section refers to wer sheets for technical memoranda and released papersTowly
mechanism for producing a memorandum for fileecsheet s discussed earlier {&H.

These macros normally appear once at the end of the document, after the Signature Block
{8F.11.1} and Notations {8#1.2} macros, and may occur in either order

The table of contents is produced at the end of the document because the entire document must
be processed before the table of contents can be generated. Sithiéadger sheet may not
be desired by a user and is therefore produced at the end.

K.1 Table of Contents
.TC [slevel] [spacing] [tlevel] [tab] [h1] [h2] [h3] [h4] [h5]

The .TC macro generates a table of contents containing headiats lthat were sad for the

table of contents as determined by thtue of the Cl rgister {§D.4}. Aguments to .TC control
spacing before each entplacement of associated page numbaed additional te on the first

page of the table of contents before tlerd* CONTENTS".

Spacing before each entry is controlled by the first and secgathants (skeel and spacing).
Headings whose Vel is less than or equal to w& will have spacing blank lines (hadg of a
vertical space) before them. Bothvaeand spacing dafilt to 1. This means that firstrkd
headings are preceded by one blank line (one-hadfrtical space). The slel agument does
not control what leels of heading hee been sa&d; sa&ing of headings is the function of the CI
register

The third and fourth guments (tleel and tab) control placement of associated page number for
each heading. &@e numbers can be justified at the right gimmwith either blanks or dots
(called leaders) separating the heading fimm the page numbeor the page numbers can fol-
low the heading td.

» For headings whoseVel is less than or equal tovkd (defwlt 2), page numbers are justi-
fied at the right ma@in. In this case, thealue of tab determines the character used to sepa-
rate heading te& from page numbellf tab is O (defult value), dots (i.e., leaders) are used.
If tab is greater than 0, spaces are used.

» For headings whose\el is greater than tel, page numbers are separated from heading
text by two spaces (i.e., page numbers aegged right’, not right justified).

Additional aguments (h1 ... h5) are horizontally centered on the page and precede the table of
contents.

If the TC macro is called with at most fourguments, the useait macro TX is called (without
arguments) before theawd “CONTENTS” is printed or the useexit macro TY is called and
the word “CONTENTS” is not printed.

By defining .TX or .TY and woking .TC with at most four guments, the user can specify
what needs to be done at the top of the first page of the table of contents.
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For example:

.de TX

.ce 2

Special Application
Message Transmission
.Sp 2

.in +5n

Approved: \I'’2.5¢’

Jin

.Sp

.TC
yields the follaving output when the file is formatted

Special Application
Message flansmission

Approved:

CONTENTS

If the .TX macro were defined as .Ttie word “CONTENTS” would be suppressed. Defining
.TY as an empty macro will suppreSSONTENTS” with no replacement:

deTY

By default, the first lgel headings will appear in the table of contents left justified. Subsequent
levels will be aligned with the % of headings at the precedingéé¢ These indentions may be
changed by defining the Ci string which égka maximum of sen aguments corresponding to

the heading Mels. It must be gien at least as mgraiguments as are set by the Cjister
Arguments must be scaled.

For example, with Cl = 5:

.ds Ci .25i .5i .75i 1i 1i \trof '
or
.ds Ci 0 2n 4n 6n 8n \nrof "
Two other rgisters are\ailable to modify the format of the table of contents — Oc and Cp.

» By default, table of contents pages wilMealovercase Roman numeral page numbering. If
the Oc rgjister is set to 1, the .TC macro will not prinygsage numberui will instead
reset the P mister to 1. It is the userresponsibility to gie an appropriate page footer to
specify the placement of the page numléinarily, the same .PF macro (page footer)
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used in the body of the document will be adequate.

* The list of figures, tables, etc. pages will be produced separately unless Cp is set to 1 which
causes these lists to appear on the same page as the table of contents.

K.2 Cover Sheet
.CS [pages] [other] [total] [figs] [tbls] [refs]

The .CS macro generates aveo sheet in either the released paper or technical memorandum
style (see paragraph3=for details of the memorandum for fileveo sheet). All other informa-

tion for the cwer sheet is obtained from datavegn before the .MT macro call {§8. If the
technical memorandum style is used, the .CS macro generatéSawer ‘Sheet for &chnical
Memorandum. The data that appear in thewer left corner of the technical memorandum
cover sheet (counts of: pages oftteother pages, total pages, figures, tables, and references) are
generated automatically (O is used fotHer pages). These alues may be changed by supply-

ing the corresponding guments to the .CS macro. If the released-paper style is usedyuall ar
ments to .CS are ignored.

L. References

There are tw macros (.RS and .RF) that delimit thettef references, a string that automati-
cally numbers the subsequent references, and an optional macro (.RP) that produces reference
pages within the document.

L.1 Automatic Numbering of References

Automatically numbered references may be obtained by typing \*(R6King the string Rf)
immediately after the i to be referenced. This places thetrsequential reference number (in
a smaller point size) enclosed in bratkone-half line alve the tat to be referenced. Refer
ence count isépt in the Rf number géster The number rgister actually used to print the refer
ence number for each reference call (\*(Rf) in the i®:R. The :R rgister may hee its format
or value changed to fefct the reference marks, withoufeadting the total count of references.

L.2 Delimiting Reference Ext

.RS [string-name]
.RF

The .RS and .RF macros are used to delimit tef each reference as st belav:

A line of text to be referenced.\*(Rf
RS

reference tet

.RF

L.3 Subsequent Refegnces

The .RS macro tads one gument, a string-name oF example:

.RS aA
reference tet
.RF
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The string aA is assigned the current reference nunithes string may be used later in the doc-
ument as the string call, \*(aA, to referencet tghich must be labeled with a prior reference
number The reference is output enclosed in brskone-half line alve the tat to be refer
enced. No .RS/.RF pair is needed for subsequent references.

L.4 Reference Rge
.RP [arg1] [arg?2]

A reference page, entitled by deft “REFERENCES; will be generated automatically at the

end of the document (before table of contents arndrcgheet) and will be listed in the table of
contents. This page contains the reference items (i.e., referexicen@osed within .RS/.RF

pairs). Reference items will be separated by a space (one-halftiaal space) unless the Ls
register is set to 0 to suppress this spacing. The user may change the reference page title by
defining the Rp string:

.ds Rp New Title

The .RP (reference page) macro may be used to produce reference paghsranelse within a
document (i.e., after each major section). It is not needed to produce a separate reference page
with default spacings at the end of the document.

Two .RP macro guments allev the user to control resetting of reference humbering and page
skipping.

argl Meaning

0 reset reference counter éildf)

1 do not reset reference counter
arg2 Meaning

0 put on separate page &)

1 do not cause a folling .SK

2 do not cause a preceding .SK
3 no .SK before or after

If no .SK macro is issued by the .RP macro, a single blank line will separate the references from
the following/preceding tet. The user may wish to adjust spacing@r Example, to produce ref-
erences at the end of each major section:

sp3
.RP12
.H 1 “Next Section”

M. Miscellaneous Features

M.1 Bold, Italic, and Roman Fonts

.B [bold-arg] [previous-font-ag] . ..
1 [italic-ar g] [previous-font-ag] ...
R

When called without guments, the .B macro changes the font to bold and the .I macro changes
to underlining (ltalic). This condition continues until the occurrence of the .R macro which
causes the Roman font to be restored. Thus:
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A
here is some text.
R

yields underlined ta via the noff and Italic tet via the toff formatter

If the .B or .l macro is called with onegaiment, that grument is printed in the appropriate font
(underlined in the mff formatter for .I). Then the pxgous font is restored (underlining is
turned of in the noff formatter). If two or more aguments (maximum six) arevgin with a .B
or .1 macro call, the secondgaiment is concatenated to the first with no irdaimg space (1/12
space if the first font is Italic)ub is printed in the pxéous font. Remaining pairs ofguments
are similarly alternated.df example:

[ italic “<sp>text<sp>" right -justified
where <sp> indicates a space, produces:
italic text right-justified

The .B and .| macros alternate with thevailtng font at the time the macros are called. T
alternate specific pairs of fonts, the felilag macros arevailable:

.IB .Bl .IR .RI .RB .BR

Each macro tads a maximum of six guments and alternatesgaments between specified
fonts. For exkample,

.RB ABCD EFGH IJKL MNOP QRST UVWX
prints as
ABCDEFGHIJKLMNOPQRSTUVWX

When using a terminal that cannot underline, the iollg can be inserted at thediening of
the document to eliminate all underlining:

.rm ul
.rmcu

Font changes in headings are handled separately {§D.2.2.4.1}.

M.2 Justification of Right Margin
.SA [arg]

The .SA macro is used to set right-rgar justification for the main body ofxe Two justifica-
tion flags are used;cwent and default. Initiallyboth flags are set for no justification in theffir
formatter and for justification in theoff formatter The agument causes the folling action:
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arg Meaning
0 Sets both flags to no justification.
It acts like the .na request.
1 Sets both flags to cause both

right and left justification,
the same as the .ad request.

omitted Causes the current flag to be copied
from the dedult flag,
thus performing either a .na or .ad
depending on the dadilt condition.

.SA should be used to turn 6&ind restore justification, rather than the .ad request.

M.3 SCCS Release Identification

The RE string contains the SCCS release and the MitfIftematting macro package current
version leel. For example:

This is version \*(RE of the macros.
produces
This is version 10.129 of the macros.

This information is useful in analyzing suspectedy®in MM. The easiestay to hae the
release identification number appear in the output is to specify -rD1 {§B.3} on the command
line. This causes the RE string to be output as part of the page header {§J.2.1}.

M.4 Two-Column Output

.2C
text and formatting requestsx@ept another .2C)
AC

The MM text formatting macro package can formabtaolumns on a page. The .2C macro
begins 2-column processing which continues until a .1C macro (1-column processing) is
encountered. In 2-column processing, eachsptal page is thought of as containing 2-colum-
nar ‘pages’ of equal (lut smaller) ‘page’ width. Page headers and footers are ntecéd by
2-column processing. The .2C macro does not balance 2-column output.

M.5 Footnotes and Displaysdr Two-Column Output

It is possible to hae full-page width footnotes and displays when in 2-column mode, although
default action is for footnotes and displays to be nariro 2-column mode and wide in 1-col-
umn mode.

Footnote and display width is controlled by the .WC (width control) macro, whiasttthe fol-
lowing aguments:

arg MEANING
N Default mode (-WF-FF, -WD, FB).
WF  Wide footnotes (een in 2-column mode).

-WF DEFRAULT: Turn of WF. Footnotes follov column mode; wide in 1-column
mode (1C), narw in 2-column mode (2C), unless FF is set.
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FF First footnote. All footnotes Y/ same width as first footnote encountered for
that page.

-FF DEFAULT: Turn of FF. Footnote style follars settings of WF or -WF
WD  Wide displays (een in 2-column mode).

-WD DEFAULT: Displays follav the column mode in fefct when display is encoun-
tered.

FB  DEFAULT: Floating displays cause a break when output on the current page.
-FB Floating displays on current page do not cause a break.

The .WC WD FF command will cause all displays to be wide and all footnotes on a page to be
the same width while .WC N will reinstate @rflt actions. If conflicting settings arevgn to
.WC, the last one is used. A .WC WF -WF command has theafof a .WC -WF.

M.6 Column Headings br Two-Column Output
This section is intended only for users accustomed to writing formatter macros.

In 2-column processing output, it is sometimes necessarwheaders\er each column, as
well as headersver the entire page. This is accomplished by redefining the .TP macro {8J.6} to
provide header lines both for the entire page and for each of the coluarre&ample:

.de TP

.Sp 2

tl 'Page %'OVERALL”

A "TITLE”

.Sp

.nf

.ta 16C 31R 34 50C 65R
leftcenterrightleftcenterright
first columnsecond column
fi

.Sp 2

where stands for the tab character

The abwe example will produce tw lines of page headerxteplus two lines of headersver
each column. b stops are for a 65-emaryall line length.

M.7 Vertical Spacing
.SP [lines]

There aists s&eral ways of obtaining ertical spacing, all with diérent efects. The .sp

request spaces the number of lines specified unless the no space (.ns) mode is on, then the .sp
request is ignored. The no space mode is set at the end of a page header to eliminate spacing by
a .sp or .bp request that happens to occur at the top of a page. This mode can be tiibyed of

the .rs (restore spacing) request.

The .SP macro is used to@d the accumulation ofertical space by succegsimacro calls.
Sereral .SP calls in a vo will not produce the sum of thegarments bt only the maximum
argument. Br example, the follaving produces only three blank lines:
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SP 2
.SP 3
.SP

Many MM macros utilize .SP for spacingoFexample, “LE 1" {8E.1.3} immediately fol-
lowed by “.P” {8D.1} produces only a single blank line (one-halfertical space) between the
end of the list and the folldng paragraph. An omittedgument dedults to one blank line (one
vertical space). Nyative aguments are not permitted. Thg@ament must be unscaledtbrac-
tional amounts are permitted. The .SP macro (as well as .sp) is also inhibited by the .ns request.
M.8 Skipping Pages

.SK [pages]
The .SK macro skips pagesitretains the usual header and footer processing. If thes @ayu-
ment is omitted, null, or 0, .SK skips to the top of thet page unless it is currently at the top
of a page (then it does nothing). ASK n” command skips n pages. ASK’’ positions tet
that follows it at the top of a page, whileSK 1" leaves one page blankeept for the header
and footer
M.9 Forcing an Odd Rage

.OP

The .OP macro is used to ensure that formatted outpdatfadlowing the macro kgins at the
top of an odd-numbered page.

* If currently at the top of an odd-numbered pagd, @aatput bgins on that page (no motion
takes place).

« If currently on an\en page, td resumes printing at the top of thexhpage.
« If currently on an odd pageybnot at the top of the page), one blank page is produced, and
printing resumes on the xteodd-numbered page after that.
M.10 Setting Point Size and \értical Spacing
.S [point size] [vertical spacing]

The prevailing point size andertical spacing may be changed byoking the .S macro. In the
troff formatter the defult point size (obtained from the MMgister S {§B.3}) is 10 points, and
the \ertical spacing is 12 points (six lines per inch). The mnemonics Rudiealue), C (cur
rent\alue), and P (pxéous \alue) may be used for bothgaments.

 If an agument is ngative, current alue is decremented by the specified amount.
« If an agument is positive, currenalue is incremented by the specified amount.
 If an agument is unsigned, it is used as the nalue.

* If there are no guments, the .S macro defts to P

If the first agument is specifiedub the second is not, then (daft) D is used for theerti-
cal spacing.

Default value for \ertical spacing is mlays two points greater than the current point sizeotF
notes {8l} are tvo points smaller than the body with an additional 3-point space between foot-
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notes. A null (") value for either yjument dedults to C (currentalue). Thus, if n is a
numeric \alue:

.S = SPP

S™n = .SChn
Sn™ = SncC
.Sn = .SnD
Sm™ = SCD
S = SCC
.Snn = .Snn

If the first agument is greater than 99, the aldf point size (10 points) is restored. If the sec-
ond agument is greater than 99, the aldf vertical spacing (current point size plusotpoints)

is used. br example:

.S 100
S 14111

.S1012
.S1416

M.11 Reducing Rint Size of a String
.SM stringl [string2] [ string3]

The SM macro allars the user to reduce by one point the size of a string. If the tgudhent
(string3) is omitted, the first gument (stringl) is made smaller and is concatenated with the
second agument (string2) if specified. If all threegaiments are presentvén if ary are null),

the second gument is made smaller and all threguements are concatenatedr Example:

Input Output
SM X X
SM XY XY
SMY XY YXY
.SM YXYX YXYX
.SM YXYX) YXYX)
.SM (YXYX) (YXYX)
SMY XyxX ™" YXYX

M.12 Producing Accents

If the Roman-8 character set ig#dable, producing characters with accents is simple—just use
the already defined symbol for the particular charattere is a list of Roman-8 characters and

the troff input to print them:
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Troff Input Symbol roff Input Symbol
\(.. ) \(I i

O - \(i i
\(aa ’ \(r I
\ ’ \(i" 7
\(ga ) \(I" i
\ X \(L- £
\(A: A \(L=

\(a: a \(n” f
\(ae & \(N” N
\(AE A \(of (]
\(ao a \(Of 1%}
\(Ao A \(o: o
\(A A \(O: o]
\(@ a \(ox o
\(@ a \(o o}
\(A A \(O” o]
\(@ a \(o® o}
\(A® A \(O o]
\(a_ a \(o 0
\(@ a \(O” 0
\(A” A \(o_ °
\(c, o \(0” o]
\(C, C \(O” 0
\(ct ¢ \(ss 3
\(d- o} \(sv §
\(D- 1) \(Sv S
\(e: é \(TH [
\(E: E \(th b
\(e é \(u: u
\(E E \(U: U
\(e’ e \(u” a
\(E E \(U” U
\(e” é \(u u
\(E” E (U U
\(i: T \(u” a
\(I: i \(U° 0]
\(1! i \(y: y
\(I? é \(Y Y
\(i" i \(Y= ¥

Figure 12. International (Roman-8) Characters

If the Roman-8 character set is noaidable, these symbols may be produced (with much more
difficulty) by defined strings. Here are somamples:
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Input  Output

Grave accent c\d e
Acute accent e\l “e
Tilde N\ f
Circumflex o\ 0
Cedilla c\[] o
Lower-case umlaut u\cd “u
Uppercase umlaut U\C] U

The string definitions that generated these letters are:

ds “\WkA\h@-\\n(.wu*8u/10u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*.2m@\(ga\n@|\\n:u@
.ds "\k:\Ah@-\\n(.wu*8u/10u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*.2m+.07m@\(aa\h@|\\n:u@

.ds " \k\h@-\\n(.wu*87u/100u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*.15m-.07m@\
\h@W\n(.fu-1u/2u*.02M@\W@.1M@ \W@-.1m@\h@|\\n:u@

.ds " \k\h@-\\n(.wu*8u/10u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*.2m-.07m@\
\h@W\n(.fu-1u/2u*.05m@"\h@|[|\n:u@

ds , \W\h@-\n(.wu*85u/100u@\v@.04m@,\v@-.04m@\h@ |\\n:u@

ds :\k\h@-\\n(.wu*85u/100u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*3u*.06M@\
\h@3u-\n(.fu/2u*.05m-.1m@\
\Wv@-.6m@\z.\h@\n(.fu-1u/2u*.05m+.2m@.\v@.6m@\h@|\n:u@

ds ; WAh@-\n(.wu*75u/100u@\h@\\n(.fu/2u*2u+1u-\\n(.fu*3u*.09M@\
\h@3u-\n(.fu/2u*.06m-.15m@\h@\\n(.fu-1u/2u*.04m@\
\W@-.85m@\z.\n@.3m@.\v@.85m@\h@|\\n:u@

M.13 Inserting Text Interactively
.RD [prompt] [diversion] [string]

The .RD (read insertion) macro alle a user to stop the standard output of a document and to
read tet from the standard input until twconsecutie nevline characters are found. When
newline characters are encountered, normal output is resumed.

» The pompt agument will be printed at the terminal. If novegn, .RD signals the user with
a BEL on terminal output.

» The divesion agument allavs the user to sa all text typed in after the prompt in a macro
whose name is that of thevdrsion.

» The string agument allavs the user to sa for later reference the first line fallong the
prompt in the named string.

The RD macro follovs the formatting corentions in dect. Thus, the folleing examples
assume that RD is called in no fill mode (.nf):

.RD Name aA bB

5-69



CHAPTER 5 MM @ROS

produces

Name: J. Jones (user types name)
16 Elm Rd.,
Piscatavay

The dverted macro .aA will contain

J. Jones
16 EIm Rd.,
Piscatavay

The string bB (\*(bB) containsJ. Jones.
A newline character follewed by an EOF (user specifiable CONJIRd) also allavs the user to
resume normal output.

N. Errors and Delugging

N.1 Error Terminations
When a macro detects an erritve folloving actions occur:
» A break occurs.

» The formatter outputufer (which may contain somextg is printed to woid confusion
regarding location of the error

» A short message is printedvifig the name of the macro that detected the ,etype of
error, and approximate line number in the current input file of the last processed input line.
Error messages argmained in the last section of this chapter

» Processing terminates unlesgiséer D {8B.3} has a posite value. In the latter case, pro-
cessing continuesven though the output is guaranteed to be deranged from that point on.

The error message is printed by outputting the message directly to the user terminal. If an out-
put filter, such as 300, 450, or hp is being used to post-process tffefonmatter output, the
message may beabled by being intermed with tet held in that filters output kiffer.

N.2 Disappearance of Output

Disappearance of output usually occurs because of an unclesesiati (e.g., a missing .DE or
.FE macro). Brtunately macros that usearsions are careful about it, and these macros check
to male sure that illgal nestings do not occuif any error message is issued concerning a miss-
ing .DE or .FE, the appropriate action is to search baaisvfrom the termination point looking
for the corresponding associated ,[0PS, or.FS (since these macros are used in pairs).

The folloving command:
grep —n "\.[EDFR][EFNQS] files ...

prints all the .DF.DS, .DE, .EQ, .EN, .FS, .FE, .RS, ,RFS, and .TE macros found in files .. .,
each preceded by its file name and the line number in that file. This listing can be used to check
for illegal nesting and/or omission of these macros.
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O. Extending and Modifying MM Macr os

0.1 Naming Corventions

In this part, the follwing corventions are used to describe names:
digit

lowercase letter

uppercase letter

ary alphanumeric character (n, a, or A, i.e., letter or digit)
ary nonalphanumeric character (special character).

nxras

All other characters are literals (characters that stand for thesakelv

Request, macro, and string names agt by the formatters in a single internal table; therefore,
there must be no duplication among such names. Numd@listerenames areeft in a separate
table.

0.1.1 Names Used bydrmatters

requests: aa (most common)

an (only one, currently: c2)
registers: aa (normal)

X (normal)

.S (only one, currently: .$)
a. (only one, currently: c.)
% (page number)

0.1.2 Names Used by MM
macros and strings: A, AA, Aa (accessible to users; e.g., macros P and HU,
strings FBU, and Lt)
nA (accessible to users; onlyayncurrently: 1C and 2C)
aA (accessible to users; only one, currently: nP)

s (accessible to users; only thevese accents, currently
{8M.10})

)X, ¥, X, >X, ?x (internal)
registers: An, Aa (accessible to users; e.g., H1, Fg)
A (accessible to users; meant to be set on the command line;
e.g., C)
X, X, #X, ?X, IX (internal)
0.1.3 Names Used by egn/negn, and tbl

Mathematical equation preprocessors, eqn and neqgn, gssaes and string names of the form
nn. The table preprocesstinl, uses T&, T#, and TWand names of the form:

a- a+ al nn na "a #a #s

0.1.4 Names Defined by User
Names that consist either of a singledocase letter or aueercase letter follwed by a charac-
ter other than a lwercase letter (names .c2 and .nP are already used) should be uggd to a
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duplication with already used names. The foll is a possible naming coention:

macros: aA (e.g., bG, kw)
strings: as (e.g., ¢), f], p})
registers: a(eg.,ft)

0.2 Sample Extensions

0.2.1 Appendix Headings
The following is a vay of generating and numbering appendix headings:

.nrHu 1

.nrao

.de aH

.nra+l

.nrPO

.PH *"’Appendix \\na—%’"
.SK

HU “\$1”

After the abwe initialization and definition, each call of the form
.aH title

begins a nev page (with the page header changed‘Apgendix a-n”) and generates an
unnumbered heading of title, which, if desired, can bed#or the table of contentso Tenter
appendix titles the Hc gister must be set to 1 {8D.2.2.3}.

0.2.2 Hanging Indent With Tabs.

The folloving example illustrates the use of the hanging indent featureagébie-item lists
{8E.1.1.6}. In this xample, a usedefined macro is defined to accept folguaments that mak

up the mark. In the output, eaclgament is to be separated from thevimas one by a tab; tab
settings are defined lateBince the first gument may bgin with a period or apostrophe, the

“\&' ' is used so that the formatter will not interpret such a line as a formatter request or macro
call.

The 2-character sequenc&’ ' is understood by formatters to be ‘aefo-width” space. It
causes no output characters to appadrit remases the special meaning of a leading period or
apostrophe.

The \t' ’is translated by the formatter into a takhe "\c’ ' is used to concatenate the input
text that followvs the macro call to the lineuitt by the macro. The uselefined macro and an
example of its use are:
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.de aX
.LI
WS IVWS2\ NS 3\t \\S 4\t

ta814 2024

VL 24

.aX .nh off \- no

Automatic hyphenation is turned off."

Words containing hyphens"

may still be split across lines."

.aX .hy on\-no

Automatic hyphenation is turned on."

.aX .hc\<sp>c none none no

Hyphenation indicator is set to “c” or removed."
The indicator is suppressed such that it"

will not appear in the output.”

Prepending the indicator to a word has the effect"
of preventing hyphenation of that word."

LE

where <sp> stands for a space.
The resulting output is:

.nh of - no Automatic typhenation is turned bf
Words containing yphens
may still be split across lines.

hy on - no Automatic lyphenation is turned on.
.hcc  none none no Hyphenation indicator is set to

LIC1 1

or remwed.

The indicator is suppressed such that it

will not appear in the output.

Prepending the indicator to avd has the &ct
of preventing typhenation of that erd.

P. Summary

The following are qualities of MM that wa been emphasized in its design in approximate order
of importance:

* Rolustness in the face of er— A user need not be an aif/troff expert to use MM
macros. When the input is incorrect, either the macros attempt te ma&asonable inter
pretation of the error or an error message describing the error is producedorfmaef
been made to minimize the possibility that a useuld get cryptic system messages or
strange output as a result of simple errors.

» Ease of use for simple documents — It is not necessary to write cors@ipiences of
commands to produce documents. Reasonable magrmant dedult values are pnided
where possible.

» Parameterization — There are mamifferent preferences in the area of document styling.
Mary parameters are prioled so that users can adapt input tdes to produce output
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documents to their respeatineeds wer a wide range of styles.

» Extension by modately epert uses — A strong efort has been made to use mnemonic
naming comentions and consistent techniques in construction of macros. Namiveneon
tions are gien so that a user can addv@acros or redefinexisting ones if necessary

» Device independence — A common use of MM is to produce documents on haydrieop
teletypavriter terminals using the aff formatter Macros can be used ocamiently with
both 10- and 12-pitch terminals. In addition, output can be displayed on an appropriate
CRT terminal. Macros hae been constructed to allacompatibility with the toff formatter
so that output can be produced on both a phototypesetter and a velitgyfleRT termi-
nal.

* Minimization of input — The design of macros attempts to minimize repetifiping. or
example, if a user ants to hae a blank line after all first- or second«é¢ headings, the
user need only set a specific parameter once at tfienogy of a document rather than
type a blank line after each such heading.

» Decoupling of input format &m output style — There isubone vay to prepare the input
text although the user may obtain a number of output styles by settimg gidieal flags.
For example, the .H macro is used for all numbered headings, yet the actual output style of
these headings may be made aoyvfrom document to document or within a single docu-
ment.

Q. MM and Formatter Err or Messages

When processing x¢ using the MM macro package, MM will reportyaarrors it can detect.
Since the macros are written in the basic formatter pviestiother errors may be found and
reported by the formatter (@if, troff). The ne&t two sections contain descriptions of the error
messages which may be re@sl from MM or the formatter

Q.1 MM Err or Messages

An MM error message has a standard partfalb by a ariable part. The standard part has the
form:

ERROR:(filename)input line n:

Variable parts consist of a descriptimessage usually iening with a macro name. Thare
listed belov in alphabetical order by macro name, each with a more compgjgtmation.

Check TL, AU, AS, AE, MT sequence

The correct order of macros at the start of a memorandumsishaosection {8F} You have
not used the correct order one or more is missing.

Check TL, AU, AS, AE, NS, NE, MT sequence

The correct order of macros at the start of a memorandumwsshosection {8F} You hae
not used the correct ordesr one or more is missing. (Occurs if the .AS 2.$§Fnacro was
used.)
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Check WA, WE, IA, IE, L T sequence

The correct order of these macros isvehdn {8G}. You have not used the correct order one
or more is missing.

CS: cover sheet too long

Text of the cwer sheet is too long to fit on one page. The abstract should be reduced or the
indent of the abstract should be decreaseb}§F

DE: no DS or DF active

A .DE macro has been encounteredt there has not been a yimus .DS or .DF macro to
match it.

DF: illegal inside TL or AS
Displays are not allged in the title or abstract.

DF: missing DE

A .DF macro occurs within a displaye., a .DE macro has been omitted or mistyped.

DF: missing FE

A display starts inside a footnote. Theelik cause is the omission (or misspelling) of a .FE
macro to end a pvéous footnote.

DF: too many displays

More than 26 floating displays are &etiat once, i.e., wa been accumulatedibnot yet output.

DS: illegal inside TL or AS
Displays are not allged in the title or abstract.

DS: missing DE
A .DS macro occurs within a displaye., a .DE has been omitted or mistyped.

DS: missing FE
A display starts inside a footnote. Theelik cause is the omission (or misspelling) of a .FE to
end a preious footnote.

FE: no FS actve
A .FE macro has been encountered with neiptes .FS to match it.

FS: missing DE
A footnote starts inside a displaye., a .DS or .DF occurs without a matching .DE.
FS: missing FE

A previous .FS macro &as not matched by a closing .FE, i.e., an attempt is being madgitio be
a footnote inside another one.

H: bad arg:value

The first agument to the .H macro must be a single digit from onevensdut value has been
supplied instead.
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H: missing arg
The .H macro needs at least onguanent.

H: missing DE
A heading macro (.H or .HU) occurs inside a display

H: missing FE
A heading macro (.H or .HU) occurs inside a footnote.

HU: missing arg
The .HU macro needs onegament.

LB: missing arg(s)
The .LB macro requires at least fougaments.

LB: too many nested lists
Another list vas started when there were already siwvadists.

LE: mismatched

The .LE macro has occurred without aioeis .LB or other list- initialization macro {§E.1.1}.
This is not adital error The message is issued because thastsesome problem in the preced-
ing text.

LI: no lists active

The .LI macro occurred without a preceding list-initialization macro. The latter probably has
been omitted or entered incorrectly

LO: Requir ed argument missing
The .LO macro requires angaiment.

LO: ar gument not recognized
You hare use an walid agument with .LO.

LT: LT argument not recognized
You hae use an walid agument with .[T.

ML: missing arg
The .ML macro requires at least onguanent.

ND: missing arg
The .ND macro requires onegament.

RF: no RS active
The .RF macro has been encountered with nagque .RS to match it.

RP: missing RF
A previous .RS macro as not matched by a closing .RF
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RS: missing RF
A previous .RS macro as not matched by a closing .RF

S: bad amg:value
The incorrect ggument value has beervgn for the .S macro {8M.10}.

SA: bad arg:value

The agument to the .SA macro (if @nmust be either 0 or 1. The incorreag@amnent is shawn
as value.

SG: missing DE
The .SG macro occurred inside a display

SG: missing FE
The .SG macro occurred inside a footnote.

SG: no authors
The .SG macro occurred withoutygorevious .AJ macro(s).

VL: missing arg
The .VL macro requires at least onganent.

)W: WA macro missing
You hae not entered a W.WE pair when .I[ was used.

JW: WA or WE macro missing
If you use VA you must specify .WE and visassa.

)W: WA, WE, or IE macro missing
You hare omitted either or both of the .IA and .IE macros.

WC: unknown option
An incorrect agument has beenwgin to the .WC macro {8M.5}.

Q.2 Formatter Err or Messages

Most messages issued by the formatter are gpl&eatory Those error messageses which
the user has some control are listed Wwelany other error messages should be reported to the
local system support group.

Cannot do &
Caused by:
1. setting a page width that isgaéve or extremely short
2. setting a page length that igative or extremely short
3. reprocessing a macro package (e.g., performing a .so request on a macro package that
was already requested on the command line)
4. requesting thedff formatter —s1 option on a document that is longer than ten pages.
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Cannot execute filename
Given by the .! request if the filename is not found.

Cannot open filename
Indicates one of the files in the list of files to be processed cannot be opened.

Exception word list full

Indicates too manwords hae been specified in theyphenation eception list (via .hw
requests).

Line overflow

Indicates output line being generatedswoo long for the formatter lineutfer capacity The
excess vas discarded. Lidy causes for this message aezyvlong lines or wrds generated
through the misuse of \c of the .cu request, orery long equations produced by egn/negn.

Nonexistent bnt type
Indicates a request has been made to mount an wnkioot.

Nonexistent maco file
Indicates the requested macro package doesisbt e

Nonexistent terminal type
Indicates the terminal options refer to an uninderminal type.

Out of temp file space

Indicates additional temporary space for macro definitiongrslons, etc. cannot be allocated.
This message often occurs because of uncloseatsibins (missing .FE or .DE), unclosed

non

macro definitions (e.g., missing ".."), or a huge table of contents.

Too many page numbers
Indicates the list of pages specified to the —o formatter option is too long.

Too many number registers

Indicates the pool of numbergister names is full. Unneededjigters can be deleted by using
the .rr request.

Too many string/macto names

Indicates the pool of string and macro names is full. Unneeded strings and macros can be
deleted using the .rm request.

Word overflow

Indicates a wrd being generatedkeeeded the formatterokd huffer capacity Excess charac-
ters were discarded. Laky causes for this message aeepong lines, wrds generated through
the misuse of \c of the .cu request, erwlong equations produced by egn/negn.

R. MM Macr o Name Summary

The following list shavs all the MM macros and their usage, a brief description, and the page
number where more detailed information may be found.
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Those macros maekl with an asterisk ‘'t ') are not, in general, called directly by the user
These are'user «its” defined by the user and called by the MM macros from inside header

footer, or other macros.

Macmo

.HC [indicator]

P [type]

.nP

.H level [text] [suffix]

.HM [argl ... ag7]

.HU text

.HX dlevel rlevel heading-tet
.HY dlevel rlevel heading-tet
.HZ dlevel rlevel heading-tet
AL [type] [text indent] [1]
.BL [text indent] [1]

.DL [text indent] [1]

.ML mark [text indent] [1]
.RL [text indent] [1]

VL tindent [mindent] [1]

.LI [mark] [1]

.LE [1]

.LB tin min pad typ [mK] [LIsp] [LBsp]

.LC [level]
.TL [chage #] [file #]

AU name [i] [loc] [dept] [X] [F] [a] [a]

AT [title] ...

.TM [number] ...

AE

AS

.OK [keyword] ...

.MT [type] [addressee]
.ND [new-date]

.AF [compaly-name]
.FC [closing]

.SG [ag] [1]

NS [ag] [1]

.NE

AV name [1]

.LT [arg]

WA name [title]

WE

A

AE

.LOCN

.DS [format] [fill] [rindent]
.DE

.DF [format] [fill] [rindent]
.DE

Description

Hyphenation character
araBraph
Numbered paragraph
Numbered heading
Heading mark
Unnumbered heading
Pre-header macro
Pre-header macro
Post-header macro
Automatically numbered list
Bullet list
Dash list
Maad list
Reference list
anable-item list
List item
List end
List g
List clear
Memorandum title
Author information
Authditle
Memorandum numbers
Abstract end
Abstract start
Othenkords
Memorandum type
Nev date

Alternate Subject/Date/From block

ornkal closing
Signature
Notation start
Notation end
Apgalasignature
Letter type
Wrieatdress
Writer's address end
Inside address start
Inside address end
Letter option
Static display start
Static display end
Floating display start
Floating display end

&e

4-3
4-4

4-5
4-6

4-6
4-6
4-7
4-7
4-7
4-7
4-8
4-8
4-8

4-9
4-10
4-10
4-10
4-10
4-10
4-10
4-10
4-11
4-11
4-11
4-11
4-13
4-13
4-13
4-13
4-14
4-14
4-15
4-15
4-15
4-15
4-15
4-16
4-16
4-17
4-17
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TS [H]

.TE

TH [H]

.EQ [label]

.EN

.FG [title] [override] [flag]

.TB [title] [override] [flag]
.EC [title] [override] [flag]
.EX [title] [override] [flag]
.FS [label]

.FE

.FD [ag] [1]

.PH [title]

.EH [title]

.OH [title]

.PF [title]

.EF [title]

.OF [title]

PX

TP

.BE

.BS

VM [top] [bottom]

.PM [code]

.TC [s] [sp] [t] [tab] [1] [2] [3] [4] [3]
TX

TY

.CS [pgs] [other] [tot] [fgs] [tbls] [rfs]
.RS [string-name]

.RF

.RP [agl] [ag2]

.B [bold-ag] [prev-font-ag] ...
I [italic-arg] [prev-font-ag] . ..
.R

.IB [italic] [bold] . ..

.Bl [bold] [italic] . ..

IR [italic] [Roman] ...
.RI[Roman] [italic] ...

.RB [Roman] [bold] ...

.BR [bold] [Roman] ...

.SA [ag]

AC

.2C

.WC [format]

.SP [lines]

.SK [pages]

.OP

.S [point size] [ertical spacing]
.SM string1 [string2] [string3]
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ablé start
Table end
abl€ header
Equation display start
Equation display end
Figure title
able title
Equation caption
Exhibit caption
ootkote start
Footnote end
oolfnote format
ag®header
efmpage header
Odd-page header
agéfooter
elpage footer
Odd-page footer
Page &it macro
Top of page macro
Bottom-Block end
Bottom-Block start
efitical magins
Proprietary marking
able of Contents
Table of contentsx@ macro
Table of contentsx@ macro
@er sheet
Reference start
Reference end
Reference page
Bold @At #3)
Italic ¢t #2)
Romant ¢A)
Italic/Bold
Bold/Italic
Italic/Roman
Roman/Italic"
Roman/Bold
Bold/Roman
Set adjust
One-column output
Two-column output
Display width control
Space
Skip pages
Odd page
Set point size.
Smaktte

4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-19
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-21
4-22
4-23
4-23
4-23
4-23
4-23
4-23
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-24
4-25
4-25
4-25
4-25
4-25
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.RD [prompt] [diversion] [string] Interactiread 4-27

S. MM String Name Summary

The following list shavs the predefined string names used by the MM macro package, a brief
description of their use, and a page number where more detailed information may be found.

Stiing Description dge

DT Current date, unlessidden 4-1

BU Bullet 4-3

EM Em (long) dash 4-3
Tm Trademark Symbol 4-3

HF Header font list 4-5
HP Header point size list 4-5
Lf Title for List of Figures 4-18

Lt Title for List of Tables 4-18

Lx Title for List of Exhibits 4-18

Le Title for List of Equations 4-18

F Footnote number generator 4-18
Ci Table of contents indent list 4-23

Rf Reference number generator 4-23
Rp Title for References 4-24
RE Release ID of MM macros 4-24

If the released-paper style is used, then (in addition to theeaiongs) certain BTL location
codes are defined as strings. These location strings are needed only until the .MT macro is
called {8F7}. Currently the follawing codes are recognized:

AK, AL, ALF, CB, CH, CPDR, FJ, HL, HO, HOH, HRAH, IN, INH, IW, MH, MV, PY, RD,
RR, WB, WH, and WV

Section A.6 has notes on setting and referencing strings.

T. MM Number Register Summary

The list that follevs contains a description of all the predefined numiggsters used by MM, a
brief description of their use, and a page number where more detailed information may be
found.

Any register haing a single-character name can be set from the command line {8B.3}. An
asterisk (*) attached to agister name indicates that thigjiger can be set only from the com-
mand line or before the MM macro definitions are read by the formatter {8B.3}.

Section A.6 has notes on setting and referencigigters.
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R@ister
D*
E*
L*
N*
O*
S*
T*
U*
W*
Hy
Pi
Pt
Np
Ps
Ej
Hb
Hs
Hi
Hc
H1-H7
Ht
Hu
Cl
Li
Ls
Au
A*
Si
Ds
De
Df
Eq
Ec
Ex
Fg
Tb
Of
Lf
Lt
Le
Lx
Fs
C*
P
Pv
Cp
Oc
Rf
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MM @ROS

Description

Debug flag
Controls font of Subject/Date/From
Length of page
Numbering and header/footer style
Offset of page
Default point size
Type of output dece (nrof only)
Underlining style for .H and .HU (hooty)
Width of page
Hyphenation control
Paragraph indent
Paragraph indentation type
Numbering style for paragraphs
Spacing between paragraphs
Page-eject flag for headings
Heading brealelafter .H and .HU
Heading spauellafter .H and .HU
Heading temporary indent after .H and .HU
Heading centeringliéor .H and .HU
Heading countergele 1-7
Heading type for .H
Headingdéfor unnumbered headings (.HU)
Level of headings sed for Table of Contents
List indent amount
Spacing between list items
Inhibits printing of author information
Set to omit Subject/Date/From block
Standard indent for displays
Static display pre- and post-space
Display ejedister for floating displays
Display formagister for floating displays
Equation label placement
Equation counteed by .EC
Exhibit countased by .EX
Figure countsed by .FG
Table counterused by .TB
Figure caption style
Flag to print List of Figures
Flag to print List afbles
Flag to print List of Equations
Flag to print List of Exhibits
Spacing between footnotes
Copy type (Original, DRAFTetc.)
Page number
PRIMNATE heading
Placement of List of Figures
Table of contents page numbering style
Reference counter used by .RS

4-2

4-2
4-2

4-2
4-2

4-2
4-3

4-4
4-4
4-4
4-4
4-4
4-4
4-4
4-5
4-5

4-6
4-6

4-7
4-10
4-11
4-17
4-17
4-17
4-17
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-18
4-19
4-21
4-21
4-22
4-23
4-23
4-23
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