
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































USING NROFF AND —=ME 18

These both appear as " on most terminals, but are typeset as ** and ** respectively. For
example, use:

\*(lgSome things aren’t true
even if they did happen.\*(rq

to generate the result:

‘“‘Some things aren’t true even if they did happen.”
As a shorthand, the special font request:

.q "quoted text”

will generate *‘quoted text’”. Notice that you must surround the material to be quoted
with double quote marks if it is more than one word. :
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This document describes in extremely terse form the features of the —me macro package
for version seven NROFF/TROFF. Some familiarity is assumed with those programs,
specificailv, the reader shouid understand breaks. fonts, pointsizes, the use and definition of
number registers and strings, how to define macros, and scaling factors for ens. points, v's
(vertical line spaces), etc.

For a more casual introduction to text processing using NROFF, refer to the document
Wriing Papers with NROFF using =—me.

There are a number of macro parameters that may be adjusted. Fonts mav be set to a
font number only. In NROFF font 8 is underlined, and is set in boid font in TROFF (although
font 3, bold in TROFF, is not underlined in NROFF). Font 0 is no font change; the font of the
surrounding text is used instead. Notice that fonts 0 and 8 are ‘‘pseudo-fonts™; that is. they
are simuiated by the macros. This means that although it is legal 10 set a font register to zero
or eight, it is not legal to use the escape character form, such as:

\f8

All distances are in basic units, so it is nearly always necessary to use a scaling factor. For
example, the request to set the paragraph indent to eight one-en spaces is:

.ar pi 8n
and not

.nrpi 8 .
which would set the paragraph indent to eight basic units. or about 0.02 inch. Defauit parame-
ter values are given in brackets in the remainder of this document.

Registers and strings of the form $x may be used in expressions but should not be
changed. Macros of the form Sx perform some function (as described) and may be redefined to
change this function. This may be a sensitive operation: look at the body of the original macro
before changing it.

All names in —me follow a rigid naming convention. The user may define number regis-
“ters, strings, and macros. provided that s/he uses single character upper case names or doubie
character names consisting of letters and digits, with at least one upper case letter. In no case
should special characters be used in user-defined names.

On daisy wheel type printers in twelve pitch, the =—rx1 flag can be stated to make lines
default to one eighth inch (the normal spacing for a newline in twelve-pitch). This is normaily

TNROFF and TROFF are Trademarks of Beil Laboratories.
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too small for easy readability, so the default is to space one sixth inch.

This documentation was TROFF'ed on June 4, 1979 and applies to version 1.1/20 of the
~—me macros.

1. Paragraphing

These macros are used to begin paragraphs. The standard paragraph rnacro is .pp: the
others are all variants to be used for special purposes.

The first call to one of the paragraphing macros defined in this section or the .sh macro
(defined in the next session) initializes the macro processor. After initialization it is not possible
to use any of the following requests: .se, .lo, .th, or .ac. Also, the effects of changing parame-
ters which will have a global effect on the format of the page (notably page length and header
and footer margins) are not well defined and should be avoided.

Jdp Begin left-justified paragraph. Centering and underlining are turned off
if they were on, the font is set to \n(pf [1] the type size is set to \n(pp
(10pl, and a \n(ps space is inserted before the paragraph [0.35v in
TROFF, lv or 0.5v in NROFF depending on device resolution]. The
indent is reset to \n(Si [0] plus \n(po [0] unless the paragraph is inside
a display. (see .ba). At least the first two lines of the paragraph are
kept together on a page.

.pp Like .lp, except that it puts \n(pi [Sn] units of indent. This is the stan-
dard paragraph macro.
dp T1I Indented paragraph with hanging tag. The body of the following para-

graph is indented [ spaces (or \n(ii [Sn] spaces if / is not specified)
more than a non-indeated paragraph (such as with .pp) is. The title T
is exdented (opposite of indented). The result is a paragraph with an
even left edge and T printed in the margin. Any spaces in T must be
unpaddable.

.np A variant of .ip which numbers paragraphs Numbenng is reset after a
1p, .pp, or .sh. The current paragraph number is in \n(Sp.

2. Section Headings

Numbered sections are similiar to paragraphs except that a section number is automati-
cally generated for each one. The section numbers are of the form 1.2.3. The depth of the sec-
tion is the count of numbers (separated by decimal points) in the section number.

Unnumbered section headings are similar, except that no number is attached to the head-
ing.

.sh +NTabcdef Begin numbered section of depth V. If Vis missing the current depth
(maintained in the number register \n($0) is used. The values of the
individual parts of the section number are maintained in \n(S1 through
\n(S6. There is a \n(ss [1v] space before the section. T is printed as a
section title in font \n(sf [8] and size \n(sp {10p]. The ‘‘name” of the
section may be accessed via \*(Sn. If \n(si is non-zero, the base
indent is set to \n(si times the section depth, and the section title is
exdented. (See .ba.) Also, an additional indent of \n(se (0] is added to
the section title (but not to the body of the section). The font is then
set to the paragraph font, so that more information may occur on the
line with the section number and title. .sh insures that there is enough
room to print the section head plus the beginning of a paragraph (about
3 lines total). If a through fare specified, the section number is set to
that number rather than incremented automatically. If any of a
through fare a hyphen that number is not reset. [f Tis a single under-
score (*“_"") then the section depth and numbering is reset, but the
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base indent is not reset and nothing is printed out. This is useful to
automatically coordinate section numbers with chapter numbers.

.SX +N Go to section depth N [=1], but do not print the number and title. and
do not increment the section number at level N. This has the effec: of
starting a new paragraph at level V.

.uh T Unnumbered section heading. The title T is printed with the same
rules for spacing, font, etc., as for .sh.
SpTBN Print section heading. May be redefined to get fancier headings. T is

the title passed on the .sh or .uh line: B is the section number for this
section. and N is the depth of this section. These parameters are not
always present; in particular, .sh passes all three, .uh passes only the
first, and .sx passes three, but the first two are null strings. Care
should be taken if this macro is redefined; it is quite compiex and sub-
tle.

SOTBYN This macro is called automatically after every call 10 .Sp. It is normally
undefined. but may be used to automatically put every section title into
the table of contents or for some similiar function. T is the section title
for the section title which was just printed, B is the section number,
and N is the section depth.

.51 - .86 Traps called just before printing that depth section. May be defined to
(for example) give variable spacing before sections. These macros are
called from .8p, so if you redefine that macro you may lose this feature.

3. Headers and Footers

Headers and footers are put at the top and bottom of every page automatically. They are
set in font \n(tf [3] and size \n(tp [10p]. Each of the definitions apply as of the nexr page.
Three-part titles must be quoted if there are two bianks adjacent anywhere in the title or more
than eight blanks total.

The spacing of headers and footers are controlled by three number registers. \n(hm [4v]
is the distance from the top of the page to the top of the header, \n{fm [3v] is the distance
from the bottom of the page to the bottom of the footer, \n(tm [7v] is the distance from the
top of the page to the top of the text, and \n(bm [6v] is the distance from the bottom of the
page to the bottom of the text (nominal). The macros .ml, .m2, .m3, and .md are aiso sup-
plied for compatibility with ROFF documents.

he 'I'm'r’ Define three-part header, to be printed on the top of every page.

Jo'I'm'r Define footer, to be printed at the bottom of every page.

.eh I'm'r Define header, to be printed at the top of every even-numbered page.

oh'I'mr Define header, to be printed at the top of every odd-numbered page.

ef'mr Define footer, to be printed at the bottom of every even-numbered
page.

of I'm'r Define footer, to be printed at the bottom of every odd-numbered page.

.hx Suppress headers and footers on the next page.

.ml +¥VN Set the space between the top of the page and the header [4v].

.m2 +N Set the space between the header and the first line of text [2v].

.m3 +N Set the space between the bottom of the text and the footer [2v].

md4 +N Set the space between the footer and the bottom of the page [4v].

.ep End this page. but do not begin the next page. Useful for forcing out

footnotes. but other than that hardly every used. Must be followed by
a .bp or the end of input.
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4. Displays

Called at every page to print the header. May be redefined to provide
fancy (e.g., multi-line) headers, but doing so loses the function of the
.he, .fo, .eh, .oh, .ef, and .of requests, as well as the chapter-style title
feature of .+¢.

Print footer; same commeants apply as in .Sh.

A normaily undefined macro which is-called at the top of each page
(after outputing the header, initial saved floating keeps, etc.); in other
words, this macro is called immediately before printing text on a page.
It can be used for column headings and the like.

All displays except centered blocks and biock quotes are preceeded and followed by an
extra \n(bs [same as \n(ps] space. Quote spacing is stored in a separate register; centered
biocks have no default initial or trailing space. The vertical spacing of all displays except quotes
and centered blocks is stored in register \n(SR instead.af \n(Sr.

Admf

Il
.(q

Jq
Abmf

Jb
Azmf

Jz
e

Je

Begin list. Lists are single spaced, unfilled text. If fis F, the list will
be filled. If m [I] is I the list is indented by \n(bi [4n]; if M the list is
indented to the left margin; if L the list is left justified with respect to’
the text (different from M only if the base indent (stored in \n($i and
set with .ba) is not zero); and if C the list is centered on a line-by-line
basis. The list is set in font \n(df (0]. Must be matched by a .)l. This
macro is almost like .(b except that no attempt is made to keep the
display on one page.

End list.

Begin major quote. These are single spaced, filled, moved in from the
text on both sides by \n(qi [4n], preceeded and foilowed by \n(qs
[same as \n(bs] space, and are set in point size \n(qp [one point
smaller than surrounding text].

End major quote.

Begin block. Blocks are a form of keep, where the text of a keep is
kept together on one page if possible (keeps are useful for tables and
figures which should not be broken over a page). If the block will not
fit on the current page a new page is begun, unless that would leave
more than \n(bt (0] white space at the bottom of the text. If \n(bt is
zero, the threshold feature is turned off. Blocks are not filled unless £
is F, when they are filled. The block will be left-justified if m is L,
indented by \n(bi [(4n] if 1 is I or absent, centered (line-for-line) if m
is C, and left justified to the margin (not to the base indent) if mis M.
The biock is set in font \n(df [0].

End block.

Begin floating keep. Like .(b except that the keep is Aoared to the bot-
tom of the page or the top of the next page. Therefore, its position
relative to the text changes. The floating keep is preceeded and fol-
lowed by \n(zs [1v] space. Also, it defaults to mode M.

End floating keep.

Begin centered block. The next keep is centered as a block, rather than
on a line-by-line basis as with .(b C. This cail may be nested inside
keeps.

End centered block.
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5. Annotations
.(d

Jdn
.pd

f

Jfn

.Ss

Ax x

JXxPA

Xp X

6. Columned Output
2¢c +S N

dc
.be

7. Fonts and Sizes
.Sz +P

T WX

w

Begin delayed text. Evervthing in the next keep is saved for output
later with .pd. in 2 manner similar to footnotes.

End delayed text. The delaved text number register \n(Sd and the
associated string \*# are incremented if \*# has been referenced.

Print delayed text. Everything diverted via .(d is printed and truncated.
This might be used at the end of each chapter.

Begin footnote. The text of the footnote is floated to the bottom of the
page and set in font \n(ff [1] and size \n(fp [8p]. Each entry is pre-
ceeded by \n(fs [0.2v] space. is indented \n(fi [3n] on the first line.
and is indented \n(fu (0] from the right margin. Footnotes line up
underneath two columned output. If the text of the footnote will not
all fit on one page it will be carried over to the next page.

End footnote. The number register \n(Sf and the associated string \**
are incremented if they have been referenced.

The macro to output the footnote seperator. This macro may be
redefined to give other size lines or other types of separators.
Currently it draws a 1.3i line.

Begin index entry. Index entries are saved in the index x [x] until
called up with .xp. Each entry is preceeded by a \n(xs [0.2v] space.
Each entry is *“‘undented”” by \n(xu [0.5i]; this register tells how far the
page number extends into the right margin.

End index entry. The index entry is finished with a row of dots with 4
[null] right justified on the last line (such as for an author’s name), fol-
lowed by P [\n%]. If A4 is specified, P must be specified: \n% can be
used to print the current page number. If P is an underscore, no page
number and no row of dots are printed.

Print index x [x]. The index is formated in the font. size. and so forth
in effect at the time it is printed, rather than at the time it is collected.

Enter two-column mode. The column separation is set to S [4n. 0.5i
in ACM mode] (saved in \n(Ss). The column width, calculated to fill
the single column line length with both columns. is stored in \n(Sl.
The current column is in \n(Se. You can test register \n(Sm [1] to see
if you are in single column or double column mode. Actually. the
request enters NV [2] columned output.

Revert to single-column mode.

Begin column. This is like .bp except that it begins a new column on a
new page only if necessary, rather than forcing a whole new page if
there is another coiumn left on the current page.

The pointsize is set to P [10p], and the line spacing is set proportion-
ally. The ratio of line spacing to pointsize is stored in \n(Sr. The ratio
used internally by displays and annotations is stored in \n(SR (although
this is not used by .sz).

Set W in roman font, appending X in the previous font. To append
different font requests, use X" = \c. If no parameters, change to roman
font.
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iwXx
b WX

WX

awXx

q WX

bi WX

bx WX

8. Roff Support
Jdx +V
Dl Ny

.pa +V
.ro

.ar

.nl

.2 N
sk

Set W in italics, appending X in the previous font. If no parameters,
change to italic font. Underlines in NROFF.

Set W in bold font and append X in the previous font. If no parame-
ters, switch to bold font. In NROFF, underlines.

Set W in bold font and append X in the previous font. If no parame-
ters, switch to bold font. .rb differs from .b in that .rb does not under-
line in NROFF. :

Underline W and append X. This is a true underlining, as opposed to
the .ul request, which changes to ‘‘underline font’ (usually italics in
TROFF). It won’t work right if W is spread or broken (including
hyphenated). In other words, it is safe in nofill mode only.

Quote W and append X. In NROFF this just surrounds W with double
quote marks (**’), but in TROFF uses directed quotes.

Set W in bold italics and append X. Actually, sets Win italic and over-
strikes once. Underlines in NROFF. It won't work right if W is spread
or broken (inciuding hyphenated). [n other words, it is safe in nofill
mode only.

Sets W in a box, with X appended. Underlines in NROFF. It won't
work right if W is spread or broken (including hyphenated). In other
words, it is safe in nofill mode only.

Indent, no break. Equivalent to “in M.

Leave N contiguous white space, on the next page if not enough room
on this page. Equivalent to a .sp Vinside a block.

Equivalent to .bp.

Set page number in roman numerals. Equivalent to .af % i.
Set page number in arabic. Equivalent to .af % 1.

Number lines in margin from one on each page.

Number lines from ¥, stop if N = 0.

Leave the next output page blank, except for headers and footers. This
is used to leave space for a full-page diagram which is produced exter-
nally and pasted in later. To get a partial-page paste-in display, say
.Ssv N, where VN is the amount of space to leave; this space will be out-
put immediately if there is room, and will otherwise be output at the
top of the next page. However, be wared: if .V is greater than the
amount of available space on an empty page, no space will ever be out-
put.

9. Preprocessor Support

EQmT

Begin equation. The equation is centered if m is C or omitted,
indented \n(bi [4n] if m is I, and left justified if mis L. Tis a title
printed on the right margin next to the equation. See Typesetrng
Marthemaucs — User’s Guide by Brian W. Kernighan and Lorinda L.
Cherry.

End equation. If cis C the equation must be continued by immediately
following with another .EQ, the text of which can be centered along
with this one. Otherwise, the equation is printed, always on one page,
with \n(es [0.5v in TROFF, lv in NROFF! space above and below it.
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TS h

.TH
.TE

10. Miscellaneous
.re
Jba +N

X1 =N

A+

Jo

11. Standard Papers
.tp

.th

A+t mH

<

Table start. Tables are singie spaced and kept on one page if possibie.
If you have a large table which will not fit on one page. use 7 = H and
follow the header part (to be printed on every page of the table) with a
.TH. See Tbl = A Program 1o Format Tables by M. E. Lesk.

With .TS H, ends the header portion of the tabie.

Table end. Note that this table does not float, in fact. it is not even
guaranteed to stay on one page if you use requests such as .sp inter-
mixed with the text of the table. If you want it to float (or if you use
requests inside the table), surround the entire tabie (including the .TS
and .TE requests) with the requests .(z and .)z.

Reset tabs. Set to every 0.5i in TROFF and evety 0.8i in NROFF.

Set the base indent to +/V [0] (saved in \n(Si). All paragraphs. sec-
tions, and displays come out indented by this amount. Titles and foot-
notes are unaffected. The .sh request performs a .ba request if \n(si
[0] is not zero, and sets the base indent to \n(si*\n(S0.

Set the line length to N [6.0i]. This differs from .1l because it only
affects the current environment.

Set line length in all environments to N [6.0i]. This should not be used
after output has begun, and particuiarly not in two-columned output.
The current line length is stored in \n(Sl.

Draws a horizontal line the length of the page. This is useful inside
floating keeps to differentiate between the text and the figure.

This macro loads another set of macros (in /usr/lib/me/local.me)
which is intended to be a set of locally defined macros. These macros
should all be of the form .*X, where X is any letter (upper or lower
case) or digit.

Begin title page. Spacing at the top of the page can occur. and headers
and footers are supressed. Also, the page number is not incremented
for this page.

Set thesis mode. This defines the modes acceptable for a doctoral
dissertation at Berkeiey. It double spaces. defines the header to be a
single page number, and changes the margins to be. 1.5 inch on the left
and one inch on the top. .+ < and .<c should be used with it. This
macro must be stated before initialization, that is, before the first call of
a paragraphing macro or .sh.

This request defines the section of the paper which we are entering.
The section type is defined by m. C means that we are entering the
chapter portion of the paper, A means that we are entering the appen-
dix portion of the paper, P means that the material following should be
the preliminary portion (abstract. table of contents, etc.) portion of the
paper. AB means that we are entering the abstract (numbered indepen-
dently from 1 in Arabic numerais), and B means that we are entering
the bibliographic portion at the end of the paper. Also. the variants RC
and RA are allowed. which specify renumbering of pages from one at
the beginning of each chapter or appendix. respectively. The A param-
eter defines the new header. If there are any spaces in it. the entire
header must be quoted. If you want the header to have the chapter
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number in it, Use the string \\\\n(ch. For example, to number appen-
dixes A.l etc., type .++ RA “"\\\\n(ch.%". Each section (chapter,
appendix, etc.) should be preceeded by the .+¢ request. It should be
mentioned that it is easier when using TROFF to put the front material
at the end of the paper, so that the table of contents can be coilected
and output; this material can then be physicaily moved to the beginning
of the paper.

e T Begin chapter with title 7. The chapter number is maintained in \n(ch.
This register is incremented every time .+¢ is called with a parameter.

The title and chapter number are printed by .Se. The header is moved

to the footer on the first page of each chapter. If T is omitted, .Sc is

" not called; this is useful for doing your own ‘‘title page’’ at the begin-

ning of papers without a title page proper. .Sc calls .SC as a hook so

that chapter titles can be inserted into a table of contents automaticaily.

SeT Print chapter number (from \n(ch) and 7. This macro can be
redefined to your liking. It is defined by default to be acceptable for a
PhD thesis at Berkeley. This macro calls SC, which can be defined to
make index entries, or whatever.

SCKNT This macro is called by .Se. It is normally undefined, but can be used
to automatically insert index entries, or whatever. K is a keyword,
either ‘‘Chapter’’ or ‘‘Appendix’ (depending on the .+<+ mode); Vis
the chapter or appendix number, and T is the chapter or appendix title.

acAdN This macro (short for .acm) sets up the NROFF environment for
photo-ready papers as used by the ACM. This format is 25% larger,
and has no headers or footers. The author’s name 4 is printed at the
bottom of the page (but off the part which will be printed in the confer-
ence proceedings), together with the current page number and the total
number of pages N. Additionally, this macro loads the file
/usr/lib/me/acm.me, which may later be augmented with other macros
useful for printing papers for ACM conferences. It should be noted
that this macro will not work correctly in TROFF, since it sets the page
length wider than the physical width of the phototypesetter roil.

12. Predefined Strings

\*» Footnote number, actually \*\n(Sf\*|. This macro is incremented
after each call to .)f.

\*# Delayed text number. Actuaily [\n(Sd]. ]

\*( Superscript. This string gives upward movement and a change to a

‘ smaller point size if possible, otherwise it gives the left bracket charac-
ter ‘().

\* Unsuperscript. Inverse to \*{. For example, to produce a superscript
you might type x\*{2\*!, which will produce x*.

\*< Subscript. Defaults to * <’ if half-carriage motion not possible.

\*> Inverse to \*<.

\*(dw The day of the week, as a word.

\*(mo The month, as a word.

\*(td Today's date, directly printable. The date is of the form June 4, 1979.

Other forms of the date can be used by using \n(dy (the day of the
month; for exampie, 4), \*(mo (as noted above) or \n(me (the same,
but as an ordinal number; for example, June is 6), and \n(yr (the last
two digits of the current year).
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\*(lq Left quote marks. Double quote in NROFF,
\*(rq Right quote.
\*=- % em dash in TROFF; two hyphens in NROFF.

13. Special Characters and Marks

There are a number of special characters and diacritical marks (such as accents) available
through —me. To reference these characters, you must call the macro .sc to define the charac-
ters before using them.

.S¢ Define special characters and diacritical marks, as described in the

remainder of this section. This macro must be stated before inmtializa-
ton.

The special characters available are listed below.
Name Usage Example
Acule accent \"* a\* a
Grave accent \* e\ ¢
Umlat \*: u\": a
Tilde \*~ n\*~ o!
Caret \*° e\*” é
Cedilla \*. c\*, c
Czech \*v e\*v e
Circle \*0 Ao A
There exists \*(qe =
For all \*(qa \vd
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1. INTRODUCTION )

1.1 Purpose

This memorandum is the user’s guide and reference manual for PWB/MM (or just -mm), a general-
purpose package of text formatting macros for use with the UNIXT text formatters nroff [9] and mof (9).
The purpose of PWB/MM is to provide to the users of PWB/UNIX a unified, consistent, and flexible tool
for producing many common types of documents. Although PWB/UNIX provides other macro packages
for various specialized formats, PWB/MM has become the standard, generai-purpose macro package for
most documeants. ’

PWB/MM can be used to produce:

e Letters.

e Reports.

o Technical Memoranda.
o Released Papers.

e Manuais.

e Books.

e etc.

The uses of PWB/MM range from single-page letters to documents of several hundred pages in lengtn,
such as user guides, design proposals, ete.

1.2 Conventions

Each sectior of this memorandum explains a single facility of PWB/MM. In general, the earlier a section
occurs, the more necassary it is for most users. Some of the later sections can be compietely ignored if
PWB/MM defauits are acceptable. Likewise, each section progresses from normal-case to special-case
facilities. We recommend reading a section in detail only until there is enough information to obtain
the desired format, then skimming the rest of it, because some details may be of use 10 just a few

people.

Numbe{rs e}nclosed in curly brackets ({]) refer to section numbers within this document. For example.
this is {1.2}.

Sections that require knowledge of the formatters {1.4] have a bullet (o) at the end of the section
heading.

In the synopses of macro calls, square brackets ({]) surrounding an argument indicate that it is
optional. Ellipses (...) show that the preceding argument may appear more than once.

A reference of the form name(N) points to page name in section N of the PWa/UNIX User's Manuai [1}.

t UNIX is a Trademark of Beil Laboratwories.
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The examples of oupur in this manual are as produced by troff ~roff output would, of course, look
somewhat different (Appendix D shows boct the nroff and croff output for a simpie letter). In those
cases in which the behavioe of the two formatters is truly differeat, the nroff action is described first,
with the gofaction following in parentheses. For exampie:

The title is undertined (boid).
means that the title is underlined in 2roffand bold in zoff’
1.3 Overail Structure of 3 Document

The input for a document that is to be {ormatted with PWB/MM possesses four major segmeants, any of
which may be omitted; if preseat, they must occur in the following order:

o Paramerer-sening—This segment sets the general style and appearance of a document. The user can
control page width, margin justification, numbering styles for headings and lists, page headers and
footers (9], and many other properties of the document. Also, the user can add macros or redefine
existing ones. This segment can be omitted entirely if one is satisfied with default values; it
produces 0o actuai output, but oniy performs the setup for the rest of the document.

o Beginning—This segment includes those items that occur only once, at the beginning of a document,
e.g., title, author’s name, date.

o Body—This segment is the actual text of the document. [t may be as small as 2 single paragraph, or
as large as hundreds of pages. [t may have a hierarchy of headings up to seven leveis desp (4}.
Headings are automatically aumbersd (if desired) and can be saved to generate the table of
contents. Five additional levels of subordination are provided by a set of lsr macros for automatic
aumbering, alphabetic sequencing, and ‘‘marking’® of list items (5]. The body may aiso contain
various types of displays, tabies, figures, and footnotes (7, 8}.

e Ending—This segment contains those items that occur omce only, at the end of a document
Included here are signature(s) and lists of aotations (e.g., ‘‘copy 0" lists) (6.12}. Certain macros
may be invoked here to print information that is wholly or partiaily derived from the rest of the
document, such as the table of contents or the cover sheet for a document (10}.

The existeace and size of these four segments varies widely among differeat document types.
Although a specific item (such as date, title, author name(s), etc.) may be printed in several different
ways depending on the document type, there is a uniform way of typing it in. '

1.4 Degfnitioans
The term formaner refers to either of the text-formarting programs aroff and aof.

Requesss are built-in commands recognized by the formatters. Although one szsidom needs to use these
requests directly (3.9}, this document contains references to some of them. Fuil details are given in
[9]. For example, the request:

Sp
inserts a biank line in the output.

Macros are named collections of requests. Each macro is an abbreviation for a collection of requests
that would otherwise require repetition. PWB/MM supplies many macros, and the user can define
additional ones. Macros and requests share the same set of names and are used in the same way.

Sorings provide character variabies, each of which names a string of characters. Strings are often used in
page headers, page footers, and lists. They share the pool of names used by requesss and macros. A
suring can be givea a value via the .ds (define string) request, and its value can be obtained by
referencing its name, preceded by “‘\e™* (for l<haracter names) or *“\«("" (for 2-character names). For
instance, the string O7 in PWB/ MM normally contains the current date, so that the input line:
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Today is \*(DT.
may result in the following ougpur:
Today is January 22, 1980.
The current date can be replaced, e.g.:
.ds DT 01/01/79
or by invoking a macro designed for that purpose {6.7.1).

Number registers fill the roie of integer variables. They are used for flags, for arithmetic, and for
automatic numbering. A regisiter can be given a value using a .ar request, and be referenced by
preceding its name by ‘“\n’’ (for 1-character names) or ‘“\n("* (for 2-character names). For example,
the following sets the value of the register 4 o 1 more than that of the register dd:

.ar d 1+\n(dd
See (13.1) regarding naming conventions for requests, macros, strings, and number registers.
1.5 Prerequisites and Further Reading

1.5.1 Prerequisites. We assume familiarity with UNEX at the level given in [3] and [4]. Some familiarity
with the request summary in (9] is helpful.

1.5.2 Further Reading. [9] provides detailed descriptions of formatter capabilities, while [S] provides a
general overview. See [6] (and possibly [7]) for insiructions on formatting mathematical expressions.
See i(1) 2nd [11) for instructions on formatting tabular data.

Exarnples of formatted documents and of their respective input, as well as a quick reference to the
material in this manual are given in {8].

2. INVOKING THE MACROS

This section tells how to access PWB/MM, shows PWB/UNIX command lines appropriate for various
output devices, and describes command-iine flags for PWB/MM. Note that file names, program names,
and typical command sequences apply only to PWB/UNIX; different names and command lines may have
to be used on other systems.

2.1 The mm Commund

The mm (1) command can be used to print documents using nroff and PWB/MM; this command invokes
nroff with the -mm flag {2.2}. It has options to specify preprocessing by /(1) and/or by negn (1), and
for postprocessing by various output filters. Any arguments or flags that are not recognized by mm(1),
e.g. -rC3, are passed 10 nroff or 1o PWB/MM, 2as appropriate. The options, which can occur in any order
but musr appear before the file names, are:

- negn (1) is to be invoked.

-t tbi(1) is 10 be invoked.

-< coi(1) is to be invoked.

-E the *‘-¢™ option of nroffis to be invoked.

-12 need 12-pitch mode. Be sure that the pitch switch on the terminal is set to 12.

-T300 output is to a DASI300 terminal. This is the defzulr terminal type (uniess STERM is
set).

-T300-12 output is to a DASI300 in 12-pitch mode.

-T300s output is 10 2 DASI300S.

-T300S output is to a DASI300S.

-T300s-12 output is to a DASI300S in 12-pitch mode.

-T300S-12 ourput is to a DASI300S in 12-pitch mode.

-T4014 ourtput is to a Tekironix 4014.

-Thp  output is to a HP264x.

-
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-T450 output is to 2 DASI4S5Q.

-T450-12 output is to a DASI450 in 12-pitch mode.

-Ttn output is to 2 GE TermiNet 300.

-Ttn300 output is to a GE TermiNet 300.

-Td output is to a Texas [nstrument 700 series terminal.
<T37  ourtput is to a TELETYPE® Modei 37.

-T43  output is t0 a TELETYPE® Model 43.

22 The -mm Flag

The PwB/MM package can also be invoked by including the -mm {lag as an argument to the formarter.
It causes the file /usr/lib/tmac/tmac.m to be read and processed before any other files. This action
defines the Pwa/MM macros, sets default values for various parameters, and initializes the {ormatter to
be ready to procass the files of input text.

23 Trpical Command Lipes
The prototype command lines are s foilows (with the various options explained in (2.4} and in [9)).
o Text without tabies or equations:

mm (options] filename ...
or nroff (options| -mm filename ...
or troff (options] -mm filename ...

e Tex: with tables:

mm -t (options] flename ...
or tbi filename ... | aroff (options] -
or tbi filename ... | troff [optons| -

o Text with equations:

mm -e¢ [optons] filename ...
or neqn flename ... | nrod (options] -mm
or eqn filename ... | troff (options] -mm

e Text with both tables and equations:

mm -t -¢ [options] filename ...
or tbl filename ... | neqn | nro@ (options] -mm
or thi fllename ... | eqn | troff (options] -mm

When forrnacting a document with 1roff, the ourput should normaily be processed for a specific type of
terminai, because the ourput may require some features that are specific to a given terminal, e.g..
reverse pacer motion or haif-line paper motion in both directions. Some commonly-used terminal
types and the command lines appropriate for them are given below. See (2.4} as weil s 300(1),
450(1), Ap(1), coi(1), and terrmunais (7) for further information.

o DASI300 (GSI300/DTC300) in 10-pitch, § lines/inch mode and a lipe leagth of 65 characters:

mm fillename ...
or aroff -T300 -h -mm filename ...

o DASI300 (GSI300/DTC300) in 12-pitch, 6 lines/inch mode and a line leagth of 80—rather than
65 —characters:

mm -12 filename ...
or arofl -T300-12 -rW80 -rO3 -4 -mm flename ...

or, equivalendy (and more sucsinctly):
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proff -T300-12 tT1 -h -mm filename ...
e DASI450 in 10-pitch, 6 lines/inch mode:

mm -T450 filename ...
or nroff -T450 -h -mm filename ...

o DASI450 in 12-pitch, 6 lines/inch mode:

mm -T450-12 filename ...
or nroff -T450-12 -rW30 -rO3 -h -mm filename ...
or nroff -T450-12 -rT1 b -mm filename ...

o Hewiett-Packard HP264x CRT family:

mm -Thp filename ...
or nroff -h -mm filename ... | hp

e Any terminal incapable of reverse paper motion (GE TermiNet, Texas Instruments 700 series, etc.):

mm -Ttn filename ...
or nroff -mm filename ... | col

e Versatec printer (see wp (1) for additional de:ailsi:

vp [vp-options] "mm -rT2 < filename ..."
or vp [vp-options] "nroff -rT2 -mm filename ... | col®

Of course, /(1) and egn(1)/neqn(1), if needed, must be invoked as shown in the command line
prototypes at the beginning of this section.

If two-column processing (11.4} is used with nrof; either the -¢ option must be specified to mm(1), or
the aroff output must be postprocessed by co/(1). In the latier case, the -T37 terminal type must be
specified to nroff, the -h option must nor be specified, and the output of co/(1) must be processed by
the appropriate terminal filter (e.g., 300(1)); mm(1) with the < option handles all this automatically.

2.4 Parameters that Can Be Set from the Command Line

Number registers are commonly used within PWB/MM to hold parameter values that control various
aspects of output style. Many of these can be changed within the text files via .ar requests. In
addition, some of these registers can be set from the command line itself, a useful feature for those
parameters that should nor be permanently embedded within the input text itself. If used, these
registers (with the possibie exception of the register P—see below) musz be set on the command line
(or before the PWB/MM macro definitions are processed) and their meanings are:

-rAl has the effect of invoking the .AF macro without an argument (6.7.2).

-rBn defines the macros for the cover sheet and the table of contents. If a is 1, table-of-conteats
processing is enabled. If nis 2, then cover-sheet processing will occur. If ais 3, both will occur.
That is, B having a value greater than 0 defines the .TC {10.1} and/or .CS {10.2} macros. Note
that 1o have any effect, these macros must aiso be /moked. ’

-rCn n sets the type of copy (e.g., DRAFT) to be printed at the bottom of each page. See (9.5).
n = ] for OFFICIAL FILE COPY.
n = 2 for DATE FILE COPY.
n = 3 for DRAFT.

-tD1 sets debug mode. This flag requests the formatter to attempt to continue processing even if
PWB/MM detects errors that would otherwise cause termination. It aiso includes some debugging
information in the defauit page header (9.2, 11.3).
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sets the length of the physical page to k lines.! The defauit value is 66 lines per page. This
parameter is used for obuining 8 lines-per-inch output on 12-pitch terminais, or when directing
output to a Versatec printer.

specifies the page oumbering style. When n is 0 (defauit), ail pages get the (prevailing) header
{9.2). When nis |, the page header replaces the footer on page | only. When # is 2, the page
header is omitted from page |. Whea nis 3, “*section-page” aumbering (4.5} occurs. When #is
4, the defouit page header is suppressed; however 1 user-specified header is not affected.

n Page | Pages 2 f.
0 header header
1 header replaces footer header
2 ao header header
3 ‘““section-page’* as footer
4 1o header ao header
uniess PH defined

The contents of the prevailing header and f{ooter do nor depend on of the value of the number
register ;N only controls whether and where the header (and, for N= 3, the footer) is printed,
as weil as the page qumbering style. In particular, if the header and footer are nuil (9.2, 9.5},
the value of ¥ is irreievant.

offsets output k spaces to the right.! It is helpful for adjusting output positioning on some
terminais. NOTE: The register name is the capital letter *“Q", nor the digit zero (0).

specifies that the pages of the documeat are to be gumbersd starting with 2~ This register may
aiso be set via a .ar request in the input text.

sets the point size and vertical spacing for the document. The default 2 is 10, i.e., 10-point type
on 12-point leading (vertical spacing), giving 6 lines per inch (11.3). This parameter applies to
roff only.

provides register sertings for certain devices. If nis |, then the line length and page ofset are
set for output directed -to0 a DASI300 or DASI4S0 in 12-pitch, 6 lines/inch mode, i.e., they are
set 10 30 and 3, respectively. Setting 7 to 2 changes the page length to 34 lines per page and
inhibits underlining; it is meant for output sent to the Versatec printer. The default vaiue for »
is 0. This parameter appiies to arof only.

controls underlining of section headings. This flag causes only letters and digits to be
underiined. Otherwise, all characters (including spaces) are underiined (4.2.2.4.2). This
parameter applies to nroff only.

page width (i.e., line length and tiue length) is set o k! This can be used to change the page
width from the default value of 835 characters (6.5 inches).

2.5 Omission of -um

If a large aumber of arguments is required on the command line, it may be coavenient to set up the
first (or only) input fle of a document as foilows:

zero ar more initializations of registers listed in {24}
s0 /usr/lib/tmac/tmac.m
remainder of text

I. For wodl ks an wocaied aumber regresenung lines or caracter positions: for rod], & must de scoied
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In this case, one must nor use the -mm flag (nor the mm(l) command); the .so request has the
equivalent effect, but the registers in {2.4) must be initialized before the .so request, because their
values are meaningful only if set before the macro definitions are processed. When using this method,
it is best to “‘lock" into the input file only those parameters that are seidom changed. For exampie:

ar W 80

.or O 10

.ar N3

a B 1

.30 /usr/lib/tmac/tmac.m
-H 1 "INTRODUCTION"

specifies, for nroff, a line length of 80, a page offset of 10, *‘section-page’ numbering, and table of
contents processing.

3. FORMATTING CONCEPTS
3.1 Basic Terms

The normal action of the formatters is to Al output lines from one or more input lines. The output
lines may be jusnfied so that both the left and right margins are aligned. As the lines are being filled,
words are hyphenated (3.4) as necessary. It is possible to turn any of these modes on and off (ses .SA
{11.2), Hy (3.4], and the formarter .nf and .fi requests [9]). Tuming off fill mode aiso turns off
justification and hyphenation.

Certain formattng commands (requests and macros) cause the filling of the currenat output line to
cease, the line (of whaiever length) to be printed, and the subsequent text to begin a new output line.
This printing of a partially filled output line is known as a break. A few formartter requests and most of
the PWB/MM macros cause a break.

While formatter requests can be used with PWB/MM, one must fully understand the consequences and
side-effects that each such request might have. Actually, there is little need to use formarer requests;
the macros described here shouid be used in most cases because:

= it is much easier to control (and change at any later point in time) the overall style of the document.
- complicated facilities (such as footnotes or tables of contents) can be obtained with ease.

- the user is insulated from the peculiarities of the formatter language.

A good ruie is to use formatter requests only when absolutely necessary {3.9).

In order to make it essy to revise the input text at a later time, input lines should be kept short and
should be broken at the end of clauses; each new full senzence musr begin on a new line.

3.2 Arguments and Doable Quotes

For any macro call, a nuil argument is an argument whose width is zero. Such an argument often has a
special meaning, the preferred form for 2 null argument is *°. Note that omirting an argument is nor the
same as supplying a mu! argument (for example, see the .MT macro in {6.6]). Furthermore, omitted
arguments can occur only at the end of an argument list, while nuil arguments can occur anywhere.

Any macro argument containing ordinary (paddable) spaces musr be enclosed in double quotes (°).2
Otherwise, it will be treated as several separate arguments.

2. A doubie quote (%) is a sngie charscler that munt not be coafused with Two aposuophes or acute accents (°°), or with two
grave accents (*°).
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Double quotes (") are 7or permitted as part of the value of 2 macro argument or of a string that is o be
used as a2 macro argument. If you must, use two grave acceats (*°) and/or two acute accents (°°)
instead. This restriction is necessary because many macro arguments are processed (interpreted) a
variable aumber of times; for example, headings are first printed in the text and may be (re)printed in
-the table of coatents.

33 Unpaddadie Spaces

When output lines are justfied t0 give an even right margin, existing spaces in a line may have
additional spaces appended to them. This may harm the desired alignment of text. To avoid this
problem, it is necessary to be able to specify a space that cannot be expanded during justification, i.e.,
an unpaddable space. There are several ways to accomplish this.

First, one may type a backsiash followed by a space (*“\ ). This pair of characters directly generates
an unpaddable space. Second, one may sacrifice some seldom-used character to be translated into a
space upon output. Because this translation occurs after justification, the chosen character may be used
anywhere an unpaddable space is desired. The dide (7) is oftan used for this purpose. To use it in this
way, insert the following at the beginning of the document:

K. 2
If a tilde must actuaily appear in the output, it can be temporarily ‘‘recovered’” by inserting:
- S ’
before the place where it is needed. [ts previous usage is restored by repeating the-‘.tr =*°, but only

after a break or after the line containing the tilde has been forced out. Note that the use of the tilde in
this fashion is no¢ recomrmended for documents in which the tilde is used within equations.

3.4 Hyphenatioa

The formatters (and, therefore, PWB/MM) will automatically hyphenate words, if nesd be. However,
the user may specify the hyphenation points for a specific occurrence of any word by the use of a
speciai character known as a hyphenation indicator, or may specify hyphenation points for a small list of
words (about 128 characters).

If the Ayphenanon .ndicator (initially, the two-character sequence “‘\%"")_appears at the beginning of a
word, the word is 7or hyphenated. Alternatively, it can be used to indicate legal hyphenation point(s)
inside a word. In any case, ail occurrences of the hyphenation indicator disappear on output.

The user may specify a different hyphenation indicator:
.HC [hyphenation-indicator]

The drecumiflex (“) is often used for this purpose; this is done by inserting the following at the
beginning of a document:

HC *

Note that any word containing hyphens or dashes—also known as em dashes—will be hyphenated
immediately after a hyphen or dash if it is necessary to hyphenate the word, even if the formaner
hyphenanon function is turned off.

Hyphenation can be turned off in the body of the text by speafymg:
.ar Hy 0

oncz{ at ;he beginning of the document. For hypheaation control within footnote text and across pages,
see {8.3].

The user may supply, via the .hw request, a2 smail list of words with the proper hyphenation pownts
indicated. For example, to indicatz the proper hyphenation of the word ‘‘printout,’” one may specify:
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.Aw print-out
3.5 Tabs

The macros .MT (6.6}, .TC {10.1}, and .CS (10.2} use the formatter .ta request to set tab stops, and
then restore the defauir values® of tab settings. Thus, setting tabs to other than the default values is the
user’s responsibility.
Note that a tab character is always interpreted with respect to its position on the input line, rather than
its pesition on the output line. In general, tab characters should appear only on lines processed in
“no-fll"" mode {3.1).

Also note that /(1) (7.3} changes tab stops, but does not restore the default tab settings.
3.6 Special Use of the BEL Character

The non-printing character BEL is used as a delimiter in many macros where it is necessary to compute
the width of an argument or to delimit arbitrary text, e.g., in headers and footers (9}, headings {4), and
" list marks (S). Users who include BEL characters in their input.text (especially in arguments 10
macros) will receive mangied output.
3.7 Baullets
A bullet (o) is often obtained on a typewriter terminal by using an *“‘0” overstruck by a “+ . For
compatibility with rroff, a bullet string is provided by pwB/MM. Rather than overstriking, use the
sequence:

\=(BU
wherever a bullet is desired. Note that the bullet list (.BL) macros (5.3.3.2) use this string to
automaticaily generate the bullets for the list items.
3.3 Dashes, Minuas Signs, and Hyphens
Troff has distinct graphics for a dash, a minus sign, and a byphen, while aroff does not. Those wno
intend 10 use arof only may use the minus sign (**-*") for all three.
Those who wish mainiy to use roff'should follow the escape conventions of {9].

Those who want t0 use both formatters must take care during tex: preparation. Unfortunately, these
characters cannot be represented in a way that is both compatible and convenient. We suggest the
following approach:

Dash Type \"(EM for each text dash for both aroff and woff. This string generates an em dash
(=) in ooff and generates “~"" in arof. Note that the dash list (.DL) macros (5.3.3.3)
automatically generate the em dashes for the list items.

Hyphea Type *‘-™ and use as is for both [ormatiers. Nroff will print it as is, and o will print a true
bypben.

Minus Type *“\-™ for a true minus sign, regardless of formatter. Nroff will effectively ignore the
*\", while groff will print a true minus sign. -

3.9 Trademark String

A trademark string \«(Tm is now available with pwB/MM. This places the letters ““TM™ one-balf line
above the text that it follows.

3. Ewery cight characiers in arofft every ¥ inch in ouf.
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For exampie:
The PWB/UNTX\*(Tm User’'s Manual is available from the library.
yields:
The PWB/UNIX™ User's Manual is available from the library.
3.10 Use of Fermarter Requests

Most formatter requests (9] should nor be used with PWB/MM because PWB/MM provides the
corresponding formarting functions in a much more user-orieated and surprise-{ree fashion than do the
basic {ormatter requests {3.1}. However, some formatter requests are usefui with PWB/MM, namely:

af br .ce .de .ds i bw s af .ar
ax .m JIT 13 .30 5P .1a i N Jzr

The .[p. .Ig, and .ss requests are also sometimes useful for zof. Use of other requests without {uily
understanding their implications very oftea leads to disaster.

4. PARAGRAPHS AND HEADINGS

This section describes simple paragraphs and section headings. Additional paragraph and list styles are
covered in (5}.

4.1 Parzgraphs

P (typel
one or more lines of text.

This macro is used to begin two kinds of paragraphs. [n a lef-jusufied paragraph, the first line begins at
the left margin, while in an /rdenred paragraph, it is indented five spaces (see beiow).

A document possasses a defauit paragraph style obtained by specifying ‘“.P*" before each paragraph that
does not follow a heading (4.2}, The default style is controiled by the register Pr. The initial vaiue of
Pt is 0, which aiways provides left-justified paragraphs. All paragraphs can be forced to be indented by
inserting the following at the beginning of the document:

ar Pt}

All paragraphs will be indented except after headings, lists, and displays if the following:
.ar Pt 2 '

is inserted at the beginning of the document.

The amount a paragraph is indeated is contained in the register Pj, whose defauit value is 5. To indent
paragrapis by, say, 10 spacas, insert

.ar Pi 10

at the beginning of the document. Of course, both the Pi and Pt register values must be greater than
zero for any paragraphs to be indeated.

The number register Ps controis the amount of spacing between paragraphs. By default, Psis set to 1,
yielding one blank space (% a vertical space).

W Vatues that specyy indenianon must be unsciled and are treated as ‘‘characrer positions,’” i.e., as a
number of ens. [n woff, an en 13 the number of poines (1 porx = 1/72 of an inch) equal 10 haif the
current pownt szze. [n aroff, an en is equal 0 the width of a character.

Regardless of the value of P. an individual paragraph can be forced to be lefi-justified or indented.
*.P Q" always forces left justification: **.P 1’ always causes indentation by the amount specified by the
register A,
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If .P occurs inside a lisz, the indent (if any) of the paragraph is added to the current list indent (5).
4.2 Numbered Headings

.H level [heading-text]
zero or more lines of text

The .H macro provides seven levels of numbered headings, as illustrated by this document. Level ] is
the most major or highest; level 7 the lowest.

W There is no need for a .P macro after a .H (or .HU (4.3)), because the .H macro aiso performs the
Jfuncton of the .P macro. In fact, if a .P follows a .H, the .P is ignored. (4.2.2.2}.

4.2.] Normal Appearance. The normal appearance of headings is as shown in this document. The
effect of .H varies according to the leve/ argument. First-level headings are preceded by two blank lines
(one vertical space); all others are preceded by one blank line (% a vertical space).

.H 1 heading-text  gives an underlined (bold) heading fol/lowed by a single blank line (% a vertical
space). The following text begins on a new line and is indented according to the
current paragraph type. Full capital letters should normally be used to make the
heading stand out.

.H 2 heading-text  yields an underlined (bold) heading followed by a single blank line (% a vertical
) space). The following text begins on a new line and is indented according to the
current paragraph type. Normally, initial capitals are used.

.H n besding-text  for 3 < n< 7, produces an underlined (italic) heading followed by two spacss.
The following text appears on the same line, i.e., these are run-in headings.

Appropriate numbering and spacing (horizontal and vertical) occur even if the heading text is omitted
from a .H macro call. .

Here are the first few .H calls of (4}):

H 1 "PARAGRAPHS AND HEADINGS®
.H 2 "Paragraphs”

.H 2 "Numbered Headings”

.H 3 “Normal Appearance.”

H 3 "Altering Appearance of Headings.”

H 4 “Pre-Spacing and Page Ejection.”

H 4 “Spacing After Headings.”

H 4 “Centered Headings.®

.H 4 "Bold, Italic, and Underlined Headings.”
.H § "Control by Level."

4.2.2 Ahering Appearance of Headings. Users satisfied with the default appearance of headings may skip
to (4.3). One can modify the appearance of headings quite easily by setting certain registers and strings
at the beginning of the document. This permits quick alteration of 2 document’s style. because this
style<control information is concentrated in a few lines, rather than being distributed throughout the
document.

4.2.2.1 Pre-Spacing and Page Ejection. A first-level heading normally has two blank lines (one vertical
space) preceding it, and all others have one blank line (% a vertical space). If a multi-line heading
were 10 be split across pages, it is automatically moved to the top of the next page. Every first-level
heading may be forced to the top of a new page by inserting:

ar Ej 1

at the beginning of the document. Long documents may be made more manageable if each section
starts on a new page. Setting £j 10 a higher value causes the same effzct for headings up to that level,
i.e., 2 page eject occurs if the heading level is less than or equal 1o 5.
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4.2.2.2 Spacing After Headings. Three registers coatrol the appearance of text immediately following a
.H all. They are 4% (heading break level), As (heading space level), and Hi (post-heading indent).

If the heading leve! is less than or equal to Ab, a break (3.1} occurs after the heading. If the heading
level is less than or equal to A, a blank line (Y4 a vertical space) is inserted after the heading. Defauits
for Hb and As are 2. If a heading level is greater than Ab and aiso greater than A, then the heading
(if any) is run into the following taxt. These registers permit headings to be separated {rom the text in
a cogsistent way throughout a document, while allowing easy aiteration of white space and heading
emphasis.

For any szand-alone heading, i.e., a heading aot run into the following text, the alignment of the next
line of output is controiled by the register Hi. If Hiis 0, text is left-justified. [f Hiis 1 (the defaulr
vaiue), the text is indeated according to the paragraph type as specified by the register Pt (4.1}. Finaily,
if Hiis 2, text is indented to line up with the first word of the heading itseif, so that the heading
aumber stands out more ciearly.

For example, to cause a blank line (%4 a vertical space) to appear after the first three heading levels, to
have no run-in headings, and to force the text {oilowing ail headings to be left-justified (regardless of
the value of Pt), the following should appear at the top of the document:

.ar Hs 3
.ar Hb 7
.ar H 0

4.2.2.3 Centered Headings. The register Hc can be used to obtin centersd headings. A heading is
ceatered if its level is less than or equal to Hec, and if it is also stand-alone (4.2.2.2). Hc is O initially
(no centered headings).

4.2.2.4 Bold, [talic. and Underiined Headings.

4.2.2.4.1 Conwoi by Level. Any heading that is underiined by nroffis made boid or italic by zoff The
string HF (heading font) contains seven codes that specify the {onts for heading levels 1-7. The legal
codes, their interpretations, and the defaults for AF are:

HF Code Defauit
Formaner I 2 3 HF
arod no underiine underiine underiine | 3322222
o roman italic boid 3322222
Thus, ail leveis are underiined in arof in roff, levels 1 and 2 are boid, levels 3 through 7 are italic.

The user may reset HF as desired. Any vaiue omitted {rom the right end of the list is taken to be 1.
For exampie, the following wouid result in five underiined (bold) levels and two non-underiined
(roman) levels:

ds HF 33333

4.2.2.4.2 Nrogf Underiimng Styie. Nroff can underiine in two ways. The normal style (.ul request) is to
underiine only letters and digits. The continuous style (.cu request) underiines all characters, including
spaces. By default, PWR/MM attempts to use the continucus style on any heading that is to be
underlined and is short enough to fit on a single line. I a heading is to be underiined, but is wo long,
it is underiined the normai way (i.e., only leaers and digits are underiined).

{\u ;.\ndr.rﬁning of headings can be forced to the normal way by using the -rUl flag when invoking nrof
2.3). : .

4.2.2.4.3 Heading Point Szes.. The user may also specify the desired point size for each heading levet
with the 4P suring (for use with zog oniy).

ds HP (psi] (ps2] (ps3] (ps4] [psS] (psSl (ps7!



Programmer’s Workbench Memorandum Macros 13

By default, the text of headings (.H and .HU) is printed in the same point size as the body excepr that
bold stand-alone headings are printed in a size one point smaller than the body. The string HP, similar
to the string HF, can be specified to contain up to sevea values, corresponding to the seven levels of
headings. For example:

.ds HP 12 12 11 10 10 10 10

specifies that the first and second level headings are to be printed in 12-point type, with the remainder
printed in 10-point. Note that the specified values may also be relative point-size changes, e.g.:

Ads HP +2 +2 -1 -1

If absolute point sizes are specified, then those sizes will be used regardless of the point size of the
body of the document. If reiative point sizes are specified, then the point sizes for the headings will be
relative to the point size of the body, even if the latter is changed.

Omitted or zero values imply that the defaulr point size will be used for the corresponding heading
level.

w» Only the point size of the headings is affeczed. Specifying a large point size without providing increased
' vertical spacing (via .HX andlor .HZ) may cause overprinting.

4.2.2.5 Marking Styles—Numerais and Concatenation.
JHM [argl] ... [arg7]

The registers named HI through H7 are used as counters for the seven levels of headings. Their
values are normally printed using Arabic numerals. The .HM macro (heading mark style) allows this
choice to be overridden, thus providing ‘“‘outline’ and other document styles. This macro can have up
to seven arguments; each argument is a string indicating the type of marking to be used. Legal values
and their meanings are shown below; omitted values are interpreted as 1, while illegal values have no
effect.

Vaiue Interpretauon

1 Arabic (default for all levels) ]
0001  Arzbic with enough leading zeroes to get
b the specified aumber of digits

A Upper-case alphabetic
'y Lower-case alphabetic
I
i

Upper-cass Roman
Lower-case Roman

By default, the compiete heading mark for a given level is built by concatenating the mark for that level
o the right of all marks for all levels of higher value. To inhibit the concatenation of heading level
marks, i.e., 10 obtain just the current level mark followed by a period, set the register Hr (heading-mark
type) to 1.

For exampie, a commonly-used *‘outline’ style is obtained by:

HMIAlai
ar Ht 1

43 Unnumbered Headings
.HU heading-text

.HU is 2 special case of .H; it is handled in the same way as .H, except that no heading mark is printed.
In order 1o preserve the hierarchical structure of headings when .H and .HU calls are intermixed, each
.HU heading is considered to exist at the level given by register Hu, whose initial value is 2. Thus, in
the normali case, the only difference between:
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HU heading-text
and
.H 2 heading-text

is the printing of the heading mark for the latter. Both have the effect of incrementing the aumbering
counter for level 2, and resetting to zero the counters for levels 3 through 7. Typically, the vaiue of
Hu should be set t0 make unnumbered headings (if any) be the lowest-level headings in a2 document.

.HU can be especiaily helpful in setting up Appendices and other sections that may aot fit weil into the
numbering scheme of the main body of a document (13.2.1).

4.4 Headings and the Table of Conteats

The text of headings and their corresponding page aumbers can be automnaticaily coilected for a table of
conteats. This is accompiished by doing the following three things:

o specifying in the registar C7 what level headings are to be saved;
o invoking the .TC macro {10.1} at the end of the document;
e and specifying -tBa (2.4} on the command line.

Any heading whose level is less than or equal to the value of the register C! (contents level) is saved
and later dispiayed in the tabie of conteats. The default value for Clis 2, i.e., the first two leveis of
Beadings are saved.

Due to the way the headings are saved, it is possible to exceed the formatter’s storage capacity,
particularly when saving many levels of many headings, while also processing displays (7} and footnotes
(8). If this bappens, the “Out of temp file space’™ diagnostic (Appendix E} will be issued; the only
remedy is 1o save fewer levels and/or to have fewer words in the heading text.

4.5 Flrst-Levei Headings 1nd the Page Numbering Style

By defauit, pages are numbered sequentiaily at the top of the page. For large documents, it may be
desirable to use page aumbering of the form ‘‘section-page,” where secnon is the number of the
curreat first-level heading. This page aumbering style can be achieved by specifying the flag -tN3 on
the command line {9.9}. As a side effect, this aiso has the effect of setting 5 to 1, i.e., each section
begins on a aew page. In this style, the page number is printed at Lhe borrom of the page, so that the
correct section number is printed.

4.8 User Exit Macros «
w This secrion is intended only for users who are accustomed [0 writing formarer macros.

.HX dlevei rievel heading-text
.HZ dlevel rlevei heading-text

The .HX and .HZ macros are the means by which the user obtains a final levet of control over the
previously-described heading mechanism. PWB/MM does ot define .HX and .HZ: they are intended to
be defined by the user. The .H macro invokes .HX shortly before the actuai heading text is printed. it
cails .HZ as its last action. All the default actions occur if these macros are not defined. If the .HX or
.HZ (or both) are defined by the user, the user-supplied definition is interpreted at the appropriate
point. These macros can therefore influence the handling of all headings, because the .HU macro is
actuaily a special case of the .H macro.

If the user originally invoked the .H macro, then the derived level (dleve!) and the real level (rieve)
are both equai to the level given in the .H invocation. If the user originaily invoked the .HU macro
(4.3}, dlevef is equai to the coatents of register Hu, and rlevel is 0. In both cses, heading-wxx is the text
of the original invocaton.

By the time .H cils .HX, it has aiready incremented the heading counter of the specified levet
{4.2.2.5), produced blaak line(s) (verticai spacs) to precsde the heading (4.2.2.1}, and accumulated the
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“heading mark™, i.e., the sring of digits, letters, and periods needed for a numbered heading. When
HX is called, ail user-accessible registers and strings can be referenced, as well as the following:

string O If rievel is non-zero, this string contains the ‘‘*heading mark.” Two unpaddable spaces
(to separate the mark from the heading) have been appended to this string. If rievel is
0, this string is null.

register ;0 This register indicates the type of spacing that is to follow the heading (4.2.2.2}. A
vajue of 0 means that the heading is run-in. A value of 1 means a break (but no blank
line) is to follow the heading. A value of 2 means that a blank line (% a. vertical
space) is to follow the heading.

string )2 If register ;0 is O, this string contains two unpaddable spaces that will be used to
separate the (run-in) heading from the following rext. If register ;0 is non-zero, this
string is null. ]

register ;3 This register contains an adjustment factor for a .ne request issued before the heading

is actually printed On entry to .HX, it has the value 3 if dlevel/ equals 1, and 1
otherwise. The .ne request is for the following number of lines: the contents of the
register ;0 taken as blank lines (halves of vertical space) plus the contents of register ;3
as blank lines (halves of vertical space) plus the aumber of lines of the heading.

_The user may alter the values of }0, }2, and ;3 within .HX as desired. The following are exampies of
actions that might be performed by defining .HX to inciude the lines shown:

Change first-level heading mark from format . to n.0:
Jf \\SI=1 .ds J0 \\n(H1.0\a\o (C stands for a space)

Separate run-in heading from the text with a period and two unpaddable spaces:
+4f \\a(;0=0 .ds )2 .\o\o

Assure that at least 15 lines are left on the page before printing a first-level heading:
Jdf \\Sl=1 .ar ;3 15-\\n(;0

Add 3 additional blank lines before each first-level heading:
J4f \\S1=1 .sp 3

If temporary string or macro names are used within .HX, care must be taken in the choice of their
names {13.1).

.HZ is called at the end of .H to permit user-controlled actions after the heading is produced. For
example, in a large document, sections may correspond to chapters of a book, and the user may want 1o
reset counters for footnotes, figures, tables, etc. Another use might be to change a page header or
iooter. For example:

.& m

J4f WS1=1 \{.ar :p 0 \" foomotes

or Fg 0 \" figures

ar Tb 0 \* tables .
nr Ec 0 \* equations

PF **“Section \\$3°°'"\}

4.7 Hints for Large Documents

A large document is often organized for convenience into one file 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 suffix aumbers 01 through 20 rather than | through 9 and 10 through 20.

Users often want to format individual sections of long documents. To do this with the correct section
numbers, it is necessary to set register A7 to 1 less than the number of the section just before the
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corresponding ‘“.H 1™ cll. For example, at the beginning of section S, insert
.ar Hl 4 '
w This is a dangerous practice: it defears the awtomatic (re)rmumbering of sections when sections are added
or deleted Remove such lines as soon as possibie.
s. LISTS

This secton describes many different kinds of lists: automatically-numbered and aiphabetized lists,
bullet lists, dash lists, lists with arbitrary marks, and lists starting with arbitrary swrings, e.g., with terms
or phrases to be defined.

4.1 Basic Approach

[n order to avoid repetitive typing of arguments to describe the appearance of items in a list, PWB/ MM
provides a conveaient way to specify lists. All lists are composed of the following parts:

e A list-initialzation macro that controls the appearance of the list line spacing, indentation, marking
with special symbols, and aumbering or alphabetizing.

e One or more Lisr /tem (.LI) macros, each followed by the actual text of the corresponding list item.
o The List End (.LE) macro that terminaces the list and restores the previous indentation.

Lists may be nested up to five levels. The list-initialization macro saves the previous list status
(indentation, marking style, etc.); the .LE macro restores it

With this approach, the format of a list is specified only once at the beginning of that list. In addition,
by building on the existing structure, users may create their owm customized sets of list macros with
relatively litle effort (5.4, Appeadix A, Appeadix B}.

4.2 Sampile Nested Lists

The input for several lists and the corresponding output are shown below. The .AL and .DL macro
cails (5.3.3} contained therein are examplies of the list-imutializanion macros. This example wiil help us to
explain the matesial in the following sections. Input text
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AL A

LI

This is an alphabetized item.

This text shows the alignment of the second line of the item.
The quick brown fox jumped over the lazy dog's back.

E

This is a numbered item.

This text shows the alignment of the second line of the item.
The quick brown fox jumped over the lazy dog’s back

DL

Ll

This is a dash item.

This text shows the alignment of the second line of the item.
‘I'he quick brown fox jumped over the lazy dog's back.

1

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.

gt::

i'ii:

This is numbered item 2.

=

.I.I
This is another aiphabetized 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 appears at the left margin.
Output:

A. This is an alphabetized item. This text shows the alignment of the second line of the item. The
quick brown fox jumped over the lazy dog’s back.

1. This is a numbered item. This text shows the alignment of the second line of the item.
The quick brown fox jumped over the lazy dog's back.

- 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.

+ — 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.

2. This is numbered item 2.
B. This is another alphabetized item, B. This text shows the alighment of the second line of the
item. The quick brown fox jumped over the lazy dog’s back.
This paragraph appears at the left margin.
53 Basic List Macros ’

Because all lists share the same overall structure except for the list-initialization macro, we first discuss
the macros common to all lists. Each list-initialization macro is covered in (5.3.3}.
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3.3.1 L:ustlem

LI (mark] (1]
one or more lines of text that make up the list item.

The .L! macro is used with all lists. It oormally causes the output of a singie blank line (% a vertical
space) before its item, aithough this may be suppressed. [f no arguments are given, it labeis its item
with the arremr mark, which is specified by the most receat list-initialization macro. If a singie
argument is given to .LI, that argument is output insread of the current mark. [ two arguments are
given, the first argument becomes a prefix to the curreat mark, thus allowing the user to emphasize one
or more items {n a list. One unpaddable space is inserted betweea the prefix and the mark. For

example
BL 6§
L
This is a simpie bullet item.
LI +
This replaces the bullet with 2 “plus.”
Ll + xx
But this uses “plus’” as prefix to the builet.
.LE

yields:
o This is 2 simple bullet item.
<+ This replaces the bullet with a2 ““plus.”
< o But this uses “‘plus’ as prefix to the builet.

= The mark must not conzain ordinary (paddable) spaces, because alignment of items wiil be lost if the right
marqin is jusyfied (3.3},
If the cwrremt mark (in the currenr lisz) is 2 auil string, and the first argument of .LI is omitted or auil,

the resulting effect is that of a hanging indent, i.e., the first line of the following text is “‘outdented,”
starting at the same place where the mark would have started {5.3.3.6).

5.3.2 List End.
LE (1]

List End restores the state of the list back 0 that existing just before the most receat list-initialization
macro call. [f the optional argument is given, the .LE outputs a blank line (¥ a vertical space). This
option should generaily be used only whea the .LE is followed by running text, but not whea foilowed
by a macro that produces blank lines of its gwn, such as .P, .H, or .LL

.H and .HU automaticaily clear ail list information, so one may legally omit the .LE(s) that wouid
gormally occur just before either of these macros. Such a practice is 72o¢ recommended; however,
because errors will occur if the list text is separated from the badms at some later time (e.g., by
insertion of text).

5.3.3 List [mmaizatron Macros. The !‘oﬂowmg are the various list-initialization macros. They are
*actuaily impiemented as calls to the more basic .LB macro {5.4).

5.3.3.1 Auromaucally-Numbered or Alphaberzed Lists.
.AL (typel [texr-indent] (1]

The .AL macro is used 0 begin sequentially-aumbered or alphabetized lists. [ there are no arguments,
the list is oumbersd, and text is indented L/ (initially 5)* spaces {rom the indent in force when the .AL
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is called, thus I*aving room for two digits, a period, and two spaces before the text.

Spacing at the beginning of the list and between the items can be suppressed by setting the Ls (list
space) register. Lsis set to the innermost list level for which spacing is done. For example:

.arls 0

specifies that no spacing will occur around any list items. The default value for Ls is 6 (which is the
maximum list nesting level).

The nype argument may be given to obtain a different type of sequencing, and its value shouid indicate
the first element in the sequence desired, i.e., it must be 1. A, a, I, ori {4.2.2.5}.5 If svpe is omitted or
null, then **1" is assumed. If texr-indent is non-null, it is used as the number of spaces from the
current indent to the text, i.e., it is used instead of L, for this list only. If texr-indent is null, then the
value of Li will be used.

If the third argument is given, a blank line (% a vertical space) will not separate the items in the list. A
blank line (%5 a vertical space) will occur before the first item, however,

5.3.3.2 Bullet List.
.BL [text-indent] (1]

.BL begins a bullet list, in which each item is marked by a bﬁl!ez (o) followed by one space. If rex-
indent is non-null, it overrides the default indentation—the amount of paragraph indentation as given in
the register Pi (4.1).¢

If a second argument is specified, no blank lines will separate the items in the list.
3.3:3.3 Dash List.
.DL [text-indent] (1] ,
DL is identical to .BL, except that a dash is used instead of a bullet.
3.3.3.4 Marked List
ML mark [text-indent] [1]

ML is much like .BL and .DL, but expec:s the user to specify an arbitrary mark, which may consist of
more than a single character. Text is indented text-indenr spaces if the second argument is not null:
otherwise, the text is indented one more space than the width of mark. If the third argument is
specified, no blank lines will separate the items in the list.

&> The mark must not conain ordinary (paddable) spaces. because alignment of items will be lost if the right
margn is justified (3.3).
5.3.3.5 Reference List.
.RL [text-indeat] (1}

A .RL call begins an automaticaily-numbered list in which the numbers are enclosed by square brackets
([1). Tex-indent may be supplied, as for .AL. If omitted or aull, it is assumed to be 6, a convenient
value for lists numbered up to 99. If the second argument is specified, no blank lines will separate the
items in the list. The list of references {14) was produced using the .RL macro.

>

Values that specify indentation must be wrcaied and are treated as *‘character possuons,” ie., as the number of ens.
. Note that the *“0001° format is aor permutted.
. So that, m the defauit case, the text of bullet and dash lists lines up wth the first line of indented paragrapas.

[- ]
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5.3.3.6 Variable-ltem List
.VL text-indent (mark-indent] (1]

When a list begins with a .VL, there is effectively no current mark; it is expected that each .LI will
provide its own mark. This form is typicaily used to display definitions of terms or phrases. Mark-
indent gives the number of spaces (rom the curreat indent to the beginning of the mark, and it defaults
to 0 if omitted or qull. Texr-indent gives the distance from the current indent to the beginning of the
text. If the third argument is specified, no blank lines will separate the items in the list. Here is an
example of .VL usage:

£ T

VL 20 2

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 spacas between

“mark’” and 1" (3.3).

.LI second"mark

This is the second mark, also using a tide translated to an unpaddabie space.

LI turd markTonger than indent:

Tais item shows the effect of a long mark; one space separates the mark

{rom the taxt.

LI -

This item efectively has a0 mark because the

tilde following the .LI is transiated wito a spacs.

LE
yields
mark | Here is a descripdon of mark 1; “‘mark 1’ of the .LI line conuins a tlde
transiated to an unpaddabie space in order to avoid extra spaces betwesn ‘‘mark’’
and **1" (3.3}
second mark This is the second mark, also using a tilde transiated to an unpaddable space.

third mark longer than indeat: This item shows the effect of a long mark; one space separates the
mark {rom the text.

This itemn efectively has no mark because the tilde foilowing the .LI is translated
into a space.

The tilde argument on the last .LI above is required; otherwise a hanging indenr would have besn
produced. A hanging :ndent is producsd by using .VL and ciling .LI with ao arguments or with a null
first argument. For example:

VL 10

LI -
Here is sorme text to show a hanging indeat

The first line of text is at the left margin

The second is indeated 10 spaces.

.LE

Neids:
Here is some text !0 show a hanging indeat. The frst !ine of text is at the left margin. The second is
indented 10 spaces.

@ The mark must ot contain ordinary (paddable) spaces. because alignment of items wiil be lost if the right
margin s ;ustfied (3.3).
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5.4 List-Begin Macro and Customized Lists o
.LB text-indent mark-indent pad type [mark] [LI-space] (LB-space]

The list-initialization macros described above suffice for almost all cases. However, il necessary, one
may obwin more control over the layout of lists by using the basic list-begin macro .LB, which is also
used by all the other list-initialization macros (Appendix A). Its arguments are as follows:

Texr-indent gives the pumber of spaces that the text is to be indented from the curreat indent.
Normally, this value is taken from the register L for automatic lists and from the register Pi for bullet
and dash lists.

The combination of mark-indent and pad determines the placement of the mark. The mark is placed
within an area (called mark area) that starts mark-indent spaces to the right of the current inden:, and
ends where the text begins (i.e., ends texr-indenr spaces to the right of the current indeat).” Within the
mark area, the mark is left-justified if pad is 0. If pad is greater than 0, say a, then n blanks are
appended to the mark; the mark-indent value is ignored. The resulting string immediately precedes the
text. That is, the mark is effectively right-justified pad spaces immediately to the left of the text.

Type and mark interact to control the type of marking used. If ope is 0, simple marking is performed
using the mark character(s) found in the mark argument. If oppe 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, i) as in {5.3.3.1}. That
is:

ﬁ'ype Mark Resulr
0 omitted hanging indent
0 string string is the mark
>0  omitted arabic numbering
>0 oneof: automatic numbering or
LA lLi alphabetic sequencing

Each non-zero value of type from 1 10 6 selects a different way of displaying the items. The following
table shows the output appearance for each value of gpe:

Type  Appearance
1 X
2 x)
3 (x)
4 [x]
s <x>
6 {x}

where x is the generated number or letter.

W The mark must not contain ordinary (paddable) spaces, because alignment of items will be lost if the right
margin is justfied (3.3} . |

LI-space gives the number of blank lines (haives of a vertical space) that should be output by each .LI

macro in the list. If omirtted, L/-space defaults to 1; the value 0 can be used to obwin compact lists. If
Ll-space is greater than 0, the .LI macro issues a .ne request for two lines just before printing the mark.

LB-space, the number of blank lines (%4 a vertical space) to be output by .LB itself, defaults to 0 if
omitted.

7. The mark-iademt argument is typicaily 0.




2 - Programmer's Workbench Memorandum Macros

There are three reasonable commbinations of L/-space aud [ B-space. The normal case is 0 set L-space
to | and LB3-space to 0, vielding one biank line before each item in the list; such a list is usuaily
terminated with a2 **.LE 1" to0 end the list with 2 blank line. [n the second case, for 2 more compact
list, set L/-space to 0 and LB-space to 1, and, again, use ‘*.LE 1’° at the end of the list. The resultisa
list with one biank line defore and after it. If you set both L/-space and [B-space to 0, and use “*.LE"
to ead the list, a list without amy blank lines will resuit.

Appendix A shows the definitions of the list-initialization macros ($5.3.3) in terms of the .LB macro.
Appendix B illustrates how the user can build upon those macros to obuain other kinds of lists.

6. MEMORANDUM AND RELEASED PAPEIR STYLES

One use of PwB/MM is for the preparation of memoranda and released papers, which have special
requirements for the first page and for the cover shest. The information aeeded for the memorandum
or releasad paper (title, author, date, case numbers, etc.) is entered in the same way for both styles; an
argument to one macro indicates which style is being used. The following sections describe the macros
used to provide this data. The required order is shown in (6.9}.

Il neither the memorandum nor released-paper style is desired, the macros described below shouid be
omitted from the input taxt. If these macros are omitted, the first page will simply have the page
header (9} followed by the body of the document.

6.1 Title

.TL (charging-case] (filing-case]
one or more lines of ttle text

The arguments to the .TL macro are the charging case aumber(s) and filing case number(s).! The title
of the memorandum or paper foilows the .TL macro and is processed in fill mode (3.1}. Multipie
charging case numbers are eantered as ‘‘sub-arguments’” by separating each {rom the previous with a
comma and 2 space, and enclosing the enure argument within doubie quotes. Multiple filing case
numbers are entered similarly. For exampie:

TL "12345, 67890" 987654321
On the construction of a table
of all even prime gumbers

The .br request may be used to break the title into several lines.

On output, the tite appears after the word ‘‘subject’”” in the memorandum style. In the released-paper
style, the tide is cantered and underlined (boid).

6.2 Aothor(s)
AU name [inivals] (loc] (dept] (ext] (roomi (arg] (arg] (arg]

The .AU macro receives as argumeants information that describes an author. If any argument contains
blanks, it must be eaclosed within double quotes. The first six arguments must appear iri the order
given (a separate .AU macro is required for each author). For exampie:

AU °J. J. Jones" JIJ PY 9876 5432 1Z-234

In the ““from™ portion in the memorandum style, the author’s name is foilowed by location and
department aumber on one line and by room number and extansion aumber on the gext. The X’ for
the exteasion is added automatically. The printing of the location, deparument aumber. extension

3. The "chargng wse” s 'he ase aumber 10 wiuch dme was =harged for the development of the projec: deschbed n ihe
memorandum. Tle “'dling case’ i3 2 qumber under wauch e Temoraadum :s o e dled.
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pumber, and room number may be suppressed on the first page of a2 memorandum by setting the
register Au to 0; the default value for 4u is 1. Arguments 7 through 9, if present, will follow this
“normal’* author information, each on a separate line. Certain organizations have their own numbering
schemes for memoranda, engineer’s notes, etc. These numbers are printed after the author’s name.
This can be done by providing more than six arguments to the .AU macro, e.g.:

.AU S, P. Lename® SPL TH 9988 7766 SH-444 3322.11AB

The name, initiais, location. and departmeat are also used in the Signature Block {6.11.1}). The author
information in the *“from’* portion, as well as the names and initials in the Signature Block will appear
in the same order as the .AU macros.

The names of the authors in the released-paper style are centered below the title. After the name of
the last author, ‘‘Beil Laboratories’’ and the location are centered. For the case of authors from
different locations, see {6.8).

6.3 TM Number(s)
.IM [number] .

If the memorandum is a Technical Memorandum, the TM numbers are supphed via the .TM macro.
Up to nine numbers may be specified. Exampie:

JTIM 7654321 1771777717
This macro call is ignored in the reieased-paper and external-letter styles (6.6).

6.4 Abstract
.AS [arg] [indent]
text of the abstract
.ﬁ

In both the memorandum and released-paper styles, the text of the abstract follows the author
information and is preceded by the centered and underlined (italic) word **ABSTRACT."

The .AS (abstract start) and .AE (abstract end) macros bracket the (optional) abstract. The first
argument (0 .AS controls the printing of the abstract. If it is 0 or null, the abstract is printed on the
first page of the document, immediately following the author information, and is also saved for the
cover sheet. If the first argument is 1, the abstract is saved and printed only on the cover sheet. The
margins of the abstract are indented on the left and right by five spaces. The amount of indentation
can be changed by specifying the desired indentation as the second argument.®

Note that headings (4.2, 4.3) and displays {7} are nor (as yet) permitted within an abstract.
6.5 Other Keywords
.OK [keyword] ..

Topical keywords should be specified on a Technical Memorandum cover sheet. Up to nine such
keywords or keyword phrases may be specified as argumeants to the OK macro; if any Keyword contains
spaces, it must be enclosed within double quotes.

6.6 Memorandum Types
MT [type] [1]

9. Values that specify indentation must be unscaied and are treated s “character positions.”™ i.c.. as the number of ens.
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The .MT macro coawols the format of the top part of the first page of 3 memorandum or of a released
paper, as well as the format of tae zover sheets. Legal codes for fype and the corresponding values are:

Code Vaiue
MT ** no memorandum type is printed
MT O 00 memorandum type is printed
MT MEMORANDUM FOR FILE
MT 1 MEMORANDUM FOR FILE
MT 2 PROGRAMMER'S NOTES
MT 3 ENGINEER'S NOTES
MT 4 Released-Paper styie
MT S Externai-Lettar style
MT *soing" soing

If pe indicates 2 memorandum style, then vaiue will be printed after the last line of author information
or after the last line of the abstract, if one appears on the first page. If gpe is longer than one
character, then the string, itself, will be printed. For exampie:

MT “Technical Note #5°
A simple letter is produced by cailing .MT with a null (but 7o¢ omitzed!) or zero argument.

The second argument to .MT is used oaly if the first argumnent is 4 (i.e., for the released-paper style) as
explained in (6.8).

[a the extarnal-lecter style ((MT 5), only the date is printed in the upper right comer of the first page.
It is expecied that preprinted stationery will be used, providing the author’s company logotype and
address.

6.7 Date 1nd Format Changes

6.7.] Changing the Dare. By default, the current date appears in the ‘‘date” part of a memorandurm.
This can be overridden by using:

.ND new-date
The .ND macro aiters the value of the string DT, which is initiaily set to the current dace.

6.7.2 Alternate First-Page Formar. One can specify that the words *‘subject,” **date,” and “‘from™ (in
the memcrandum style) be omitted and that an aiternate company name be used:

.AF (company-aame]

[f an argument is givea, it replaces ““Bell Laboratories’, without affecting the other headings. If the
argument is muil “‘Bell Laboratories™ is suppressed; in this case, extra blank lines are inserted to ailow
room for stamping the document with a Bell System logo or a Beil Laboratories stamp. .AF with 7o
argument suppresses ‘‘Bell Laboratories™ and the ‘‘Subject/Date/From’® headings, thus allowing output
on preprinted stationery.

The only .AF option appropriate for ooffis to specify an argumeant to replace **Bell Laborauiria" with
another aame. :

6.3 Reieased-Paper Style
The reieased-paper style is obtained by specifying:
MT 4 (1)
Tais resuits in a centered. underlined (bold) tite foilowed by centered names of authors. The location
of the last author is used as the !ocation following '*Beil Laboratories™ (unless .AF (6.7.2) specifies a

different ccmpany). If the optional second argument to .MT is given, then the name of aack author is
followed by the respeciive company name and \ocation. The abstract, if present, foilows the author
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information.
Information necessary for the memorandum style but not for the released-paper style is ignored.

If the released-paper style is utilized, most 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
invoked. Thus, following the .MT macro, the user may re-use these string names. In addition, the
macros described in (6.11) and their associated lines of input are ignored when the released-paper style
is specified.

Authors from non-BTL locations may include their affiliations in the released-paper style by specifying
the appropriate .AF before cach .AU. For example:

-TL

A Leamned Treatise

AF *Getem Inc.*

AU “F. Swatter’

.AF “Bell Laboratories”

AU "Sam P. Lename" ** CB
MT 4]

6.9 Order of Invocation of “Beginning’ Macros
The macros described in (6.1-6.7), f present, must be given in the {ollowing order:

.ND new-date

TL [charging-case] [filing-case]

one or more lines of text

.AF [company-name]

.AU name {initials] (loc] [dept] [ext] [room] [arg] [arg] [arg]
.TM (pumber] ...

.AS [arg] [indent]

one or more lines of text

AE
OK [keyword] ... '
MT ltype] (1]

The only required macros for a memorandum or a released paper are .TL, .AU, and .MT; all the others
(and their associated input lines) may be omitted if the features they provide are not needed. Once
.MT has been invoked, none of the above macros can be re-invoked because they are removed from
the table of defined macros to save space.

6.10 Exampie
The input text for this manual begins as follows:

.n

P\s-3WB/MM\s0\ (emProgrammer’s Workbench Memorandum Macros
AU *D. W. Smith" DWS PY ...

AU °J. R. Mashey" JRM MH ... -
MT 41 :

10. The compiete list i AK, CP, CH, CB. DR, HO. IN, [H, MV, MH, PY, RR, RD, WV, and WH.
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6.11 Macron for the End of 2 Masmorandum

Al the end of 2 memorandum (but not of a released paper), the signatures of the authors and a list of
notations'! can be requested. The foilowing macros and their input are ignored if the released-paper
style is selected.

6.11.1 Signazure Block.

SG (arg] (1]

.SG prints the author game(s) after the last line of text, aligned with the ‘*Date/From’ biock. Thres
blank lines are left above each name for the actual signarure. [f no argument is given, the line of
reference data‘? will nor appear following the last line.

A non-gull first argument is treated as the typist’s initials, and is appended to the reference data
Suppiy a oull argument to print refereace data with neither the typist's initials nor the preceding
hypaen.
If there are several authors and if the second argument is given, then the refereace data is placed on
the same line as the aame of the first author, rather than on the line that has the name of the last
author.

The reference data contains only the location and department aumber of the first author. Thus, if
there are authors {rom differesat departments and/or from differeat locations, the refereace data should
be supplied manuaily after the invocation (without arguments) of the .SG macro. For exampie:

SG

.3

Sp -lv

PY/MH-9876/5432-131/SPL<en
6.11.2 “Copy ' and Other Notations.

NS (argl

zero or more lines of the notation
NE

After the signature and reference data, many types of notations may foilow, such as a list of
attachments or *‘copy to™* lists. The various nottions are obtained through the .NS macro, which
provides for the proper spacing and for breaking the notations across pages, if necessary.

The codes for arg and the corresponding notations are:

11. See (21, 7p. 112~ 16

12. Tha fodowmy informauca 8 knowe as refereace daw: locauon code, departmert aumber, authoe’s imiuals, and cypet's
umoais, il secarated 2y aypaens. See (2], ege .11



Programmer's Workbench Memorandum Macros . 27

Code Nouwtions
NS ** Copy to0
NS O Copy 10
.NS Copy to
NS 1 Copy (with att.) 1o
.NS 2 Copy (without att.) to
NS 3 At
.NS 4 Atts.
NS § Enc.
NS 6 Encs.
NS 7 Under Separate Cover
.NS 8 Letter to
NS 9 Memorandum to
NS “szring” Copy (szring) to

If arg consists of more than one character, it is placed within parentheses between the words “‘Copy”
and “‘t0.” For example:

NS ‘with att. 1 only”

will generate “Copy (with artt. ] only) to™ as the notation. More than one notation may be specified
before the .NE occurs, because a .NS macro terminates the preceding notation, if any. For 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. Hunz

.NE

would be formatted as:

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

Copy (with ar) to
1. 1. Jones

Copy (without att.) to
S. P. Lename ‘
G. H Hurnz .

6.12 Forcing a One-Page Letter

At times, one would like just a bit more space on the page, forcing the signature or items within
notations onto the bottom of the page, so that the letter or memo is just one page in length. This can
be accomplished by increasing the page length through the -rLa option, e.g. -rL90. This has the effect
of making the formatter believe that the page is 90 lines long and therefore giving it more room than
usual to place the signature or the notations. This will only work for a single-page letter or memo.

7. DISPLAYS

Displays are blocks of text that are to be kept together—not split across pages. PWB/MM provides two
styies of displays:'? a szaric (.DS) style and a floaung (.DF) style. In the swauc style, the display appears
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in the same relative position in the output text as it does in the input text; this may result in extra
white space at the bottom of the page il the display is too big to fit there. In the Aoanng styie, the
display *‘floats’’ through the input text to the top of the aext page if there is not enough room for it on
the current page; thus the input text that follows a floating display may precede it in the output taxt. A
queue of floaung displays is maintained so that their relative order is not disturbed.

By default, a display is processed in no-fill mode and is not indented from the existing margin. The
user can specify indentation or centering, as weil as fill-mode processing.

Displays and footnotes (3} may never be nested, in any combination whatsoever. Althousgh lists (S] and
paragraphs (4.1} are permitted, 20 headings (.H or .HU) can occur within displays or footnotes.

7.1 Static Displays

DS (format] (£11]
one or rmore lines of text
.DE

A static display is started by the .DS macro and terminated by the .DE macro. With no arguments,
.DS will accept the lines of text exactly as they are typed (no-fill mode) and will nor indent them from
the prevailing indeatation. The formar argument to .DS is an integer or letter with the foilowing
meanings:

Code Meaning
b no indent
QorL oo indeat
lorl indent by standard amount
2orC ceater each line .
JorCB center as a block

Tae /il argument is also an integer or letter and can have the following meanings:

Code Meaning
b no-fill mode
Qor N no-fill mode
lor F fill mode -

Omitted arguments are takea to be z=ro.

The standard amount of indentation is takea from the register Si, which is initially 5. Thus, by default,
the text of an indented display aligns with the firt line of indented paragraphs, whose indent is
conuained in the P register (4.1]. Even though their initial values are the same, these two registers are
independent of one another.

The dispiay format vaiue 3 (CB) canters the ennre dispiay as a2 block (as opposed to .DS 2 and .DF 2,
which c=ater each line /ndividually). That is, ail the collected lines are left-justified, and thea the
display is centered, based on the width of the longest line. This format muss be used in order for the
eqn(1)/ neqn(l) “mark’” and ‘“‘lineup’’ feature to work with centered equations (see section 7.4 below).

By default, a biank line (%2 a vertical space) is placed before and after static and floating displays. These
blank lines before and after szauc displays can be inhibited by setting the register Ds to 0.

13. Dispiays are jrocessed . wn cavironment that i3 different from that of the body of the text (ses the .cv request w (91).
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7.2 Flosting Displays

.DF [format] [fill] -
one or more lines of text
.DE

A floating display is started by the .DF macro and terminated by the .DE macro. The arguments have
the same meanings as for .DS (7.1}, except that, for floating displays, indent, no indent, and centering
are always calculated with respect to the initial left margia, because the prevailing indent may change
between the time when the formatter first reads the floating display and the time that the displayv is
printed. One blank line (% a vertical space) aiways occurs both before and after a floating display.

The user may exercise great control over the output positioning of floatirtg displays through the use of
two number registers, De and Df When a floating display is encountered by aroff or rrof. it is
processed and placed onto a queue of displays waiting to be output. Displays are always removed from
the queue and printed in the order that they were entered on the queue, which is the order that they
appeared in the input file. If 2 new floating display is encountered and the queue of displays is empty.
then the new dispiay is a candidate for immediate output on the currsnt page. Immediate output is
governed by the size of the display and the setting of the Df register (see below). The De register (see
below) controls whether or not text will appear on the current page after a floating display has teer
produced.

As long as the gueve contains one or more displays, new displays will be automatically entered there,
rather than being cutpui. When a new page is started (or the top of the second column when in two-
coiumn mcde) ithe nex: display from the queue becomes a candidate for output if the Df register has
specified ““top-of-pzge’’ output. When a display is output it is also removed {rom the queue.

When the end cf a section (when using section-page numbering) or the end of a document is reached.
all displays are autorzatically removed from the queue and output. This will occur before a .CS or .TC
is processed.

A display is said to “‘fit on the current page™ if there is enough room to contain the entire display on

the page, or if the display is longer than one page in length and less than half of the current pags has
been used. Also note that a wide (full page width) display will never fit in the second column of a
two-column document.

The registers, their settings, and their effects are as follows:

Values for De Register
Value Action

0 DEFAULT: No speaal action occurs.

1 A page eject will aiways follow the output of
each floating display, so only one floating
display will appear on a page and no text
will follow it.

NOTE: For any other values the action
performed is for the value 1. )

Values for Df Register
Value Action

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

Vaiue Acdon

1 Qutput the new floaung display om the
current page if there is room, otherwise
hold it undl the ead of the section or
documeant.

2 Qutput exacty one floating dispiay from the
queue at the top of a new page or column
(when in two-column mode).

3 Qucput one floating dispiay on current page
if there is room. Qutput exactly one
floating display at the top of a aew page or
column.

4 Qutput as many dispiays as will fit (at least
one), starting at the top of a new page or
column. Note that if register De is set 0 1,
each display will be foilowed by a page eject,
csing a new top of page to be reached
where at least one more dispiay will be
output. (This aiso applies to vaiue §,
beiow.)

) DEFAULT: Output 2 new floating display on
the current page if there is room. Qutput at
least one, but as many dispiays as will fit
starting at the top of a2 aew page or column.

NOTE: For any value greater than 5 the
acton performed is for the value §.
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73 Tabdles

TS [H]

global options:
column descriptors.
title lines

(.TH (N]}

data within the table.
‘m

The .TS (tabie start) and .TE (table end) macros make possible the use of the rb/(1) processor [11].
They are used to delimit the text 10 be examined by /(1) as well as 10 set proper spacing around the
table. The display function and the /(1) delimiting function are indepeadent of one another,
however, so in order to permit one to kesp together blocks that contain any mixture of tables,
equations, filled and unfilled text, and caption lines the .TS-.TE block shouid be enciosed within a
display (.DS-.DE). Floating tables may be enclosed inside floating displays (.DF-.DE).

The macros .TS and .TE also permit the processing of tables that extend over several pages. If a table
heading is needed for each page of a multi-page table, specify the argument “*H™ 10 the .TS macro as
above. Following the options and format information, the table heading is typed on as many lines as
required and followed by the .TH macro. The .TH macro must occur when *“. TS H™' is used. Note.
that this is nor a feature of tbi(1), dbut of the macro definitions provided by PWB/MM.

The table header macro .TH may take as an argument the letter N. This argument causes the tabie
header 10 be printed only if it is the first table header on the page. This option is used when it is
necessary to build long tables from smaller .TS H/.TE segments. For example: :

ISH

global options;
column descriptors.
Tite lines

Om

da

TE
.ISH

global options;
column descriptors.
. Title lines

JHN

data

.TE

will cause the table heading to appear at the top of the first table segment, and no heading to appear at
the top of the second segment when both appear on the same page. However, the heading will still
appear at the top of each page that the table continues onto. This feature is used when a singie table
must be broken into segments because of table compiexity (for exampile, t0oo many blocks of filled
text). If each segment had its own .TS H/.TH sequence, each segmient would have its own header.
However, if each wabie segment after the first uses .TS H/.TH N then the table header will only appear
at the beginning of the table and the top of each new page or column that the table continues onto.

7.4 Equations

.DS

.EQ [label]
equation(s)
.EN
.DE
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The equation sette:s eqn(l) and negn(l) [6,7] expect to use the .EQ (equation suart) and .EN
(equation end) macros as deiimiters in the same way that (5/(1) uses .TS and .TE; however, .EQ and
.EN must occur inside a .DS-.DE pair.

The .EQ macro takes an argument that will be used as a label for the equation. The labet will appear at

the right margin in the *‘vertical center’’ of the general equation.

w There is an oxzpuon to this rule: i .£Q and .EN are used only to specify the delimiters for in-line
equations or 0 specyy eqn/neqn ‘‘defines,” .DS and .DE must uot be used: otherwise extra biank lines
will appear in the ourput.

7.5 Figure, Table, Equation, and Exhidit Capdoas

FG (tte] [override] (flag]
.IB [utde] [overridel (flag]
.EC [title] [override] (flag]
EX (tite] [override] (flag]

The .FG (Figure Title), .TB (Table Tide), .EC (Equation Caption) and .EX (Exhibit Caption) macros
are normally used inside .DS-.DE pairs to automaticaily number and tile figures, tables, and equatioas.
~ They use registers Fg, T2, £c. and Ex, respectively.'* As an exampie, the cil: .

.FG "This is an dlustration”
yields:
Figure 1. This is an illustration

.TB replaces “‘Figure” by ‘“TABLE™; .EC replaces “Figure” by ‘‘Equation™, and .EX repiacss
“Figure'’ by *“‘Exhibit’’. Qutput is centered if it can fit on a singie line; otherwise, ail lines but the
first are indented to line up with the first character of the title. The format of the aumbers may be
changed using the .af request of the formarter.

The override string is used o modify the aormal numbering. If Aag is omitted or 0, override is used as a
prefix (o the aumber; if Azg is 1, override is used as a suffix; and if flag is 2, overrde replaces the
number. For exampie, to produce figures mumbered within sections, supply \a(H1 for overnde on each
.FG all, and reset Fg at the beginning of each section, as shown in [4.6}.

As a marter of style, table headings are usually placed ahead of the text of the tables, while figure,
egquation, and exhibit captions usually occur after the corresponding figures and egquations.

7.6 List of Figures, Tabies, Equations. and Exhibits

A List of Figures, List of Tables, List of Exhibits, and List of Equations may be obtiined. They will be
printed after the Tabie of Conteats is printed if the number reaisters L/, Ls, Lx, and Le (respectively)
are setto 1. Lf, Lz, and Lxare | by default; Lz is O by defauit. -

7.7 Blocks of Filled Text

One can obuin blocks of filled text through the use of .DS or .DF. However, to have the biock of
filled text cencered within the current line leagth, the /(1) program may be used:

14. The user may wal 0 reset these repsiers aflsr each Arst-level heading (4 6).
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DS 01
.15
center;
lwd0 .,
T

T
.IE
-DE

The *“.DS 0 1™ begins a non-indented, filled display. The ¢5/(1) parameters set up a centersd table
with a column width of 40 ens. The “T( «eo T}”" sequence allows filled text to be input as data within a
table.

8. FOOTNOTES

There are two macros that delimit the text of footnotes,' a string used to automatically number the
footnotes, and a macro that specifies the style of the footnote text.

8.1 Automatic Numbering of Footnotes

Footnotes may be automatically aumbered by typing the tl'u'ee characters *“\sF"" immediately after the
text to be footnoted, without any intervening spaces. This will place the next sequential footnote
number (in 2 smaller point size) a haif-line above the text to be footnoted.

.2 Delimiting Footnote Text
There are two macros that delimit the text of each footnote:

FS [(label)
one or more lines of footnote text
-FE

The .FS (footnote start) marks the beginning of the text of the footnote, and the .FE marks its ead.
The lbe! on the .FS, il present, will be used to mark the footnote text. Otherwise, the number
retrieved from the string F will be used. Note that automatically-numbered and user-labeled footnotes
may be intermixed. If a footnote is labeled (.FS ladef), the text to be footnoted mus: be followed by
label, rather than by *‘\sF"". The text berween .FS and .FE is processed in fill mode. Another .FS, a
DS, or a .DF are nor permitted between the .FS and .FE macros. Examples:

1. Automatically-aumbered footnote:

This is the line containing the word\sF
JFS
This is the text of the foowote, -
FE
- to be footnoted

1S. Footmotes are processed in an eavironment that is differeat from that of the body of the text (see the .ev raquest in (9]).
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2. Labelled footzota:
This is a labeiede

JFS e

The footnote is labeled with an asterisk
FE

footnota.

The text of the footnote (encicsed within the .FS-.FE pair) should immediatefy follow the word to be
foommed in the input text, so that *“\«F" or labef oczurs at the 2ad of a line of input and the aext line

is the .FS macro xll. [t is also good practice to appead a unpadcabie space {3.3) to “\«F" or lgde/
wuen they foilow an ead-of-seat=ace puncruation mark (i.s., pericd, question mark, exsiamation
point).

Appeadix C illustrates the various available footnote styles as well as numbered and labeled footnétes.
8.3 Format of Foommote Text o

JFD (arg] (1]

Within the footnots taxt, the user can control the formacing style by specifying text hypheaation, right
margin justification. and text indeatation, as well as left- or right-justification of the label when taxt
indenting is used. The .FD macro is invoked to saiest the appropriate style. The first argument is a
aumber from the left column of the followirg table, Thae formating style for each aumber is given dy
the remaining four columns. For further explacation of the first twe of these columns, see the
dednitions of the .2d, .hy, .aa, and .oh requests in [9].

0 .ok .ad text indent labet left justified
1 Ay .ad ° ‘
2 .ah .na * *
3 .y .na R .
4 .ah .ad no text indent *
§ .ay .ad * *
6§ .ah .ma * *
7 .y .oa * ‘ i
8§ .ah .ad text indent labeld right justified
9 ‘hy Jd ] L]
10 .ah .na * .
11 .y .na . *

If the first argument to .FD is out of range, the eﬁ'ec:isasif.i-‘DOmspeciﬁei If the frst
argument is omitted or aull, the effect is equivalent to .FD 10 in 2roffand to .FD 0 in xoff these are
also the respective initial defaulits.

If a second argument is specified, then wheaever a first-level heading is enccuntersd, automatically-
numbersd {cotnotas begin again with 1. This is most useful with the ‘‘section-page’" page aumbering
scaeme. As an example, the input line: '

‘FD LN ] 1 -
maintains the defauit formartting style and causes footnotes to be numbersd afresh after each first-levet
heading.

For long f{ootmotas that continue onto the following page, it is possible that, il hyphenation is
permitted, the last line of the footnote on ihe currsnt page will be hyphenated. Except for this case
(over whica the user has control by specifying an ever argumeat to .FD), hyphenation across pages is
inhibited by PWR/MM.

Footnotes ars separated from the Sody of the taxt by a short rule. Footnotes that continue to the gex:
page are segarated {rom the body of the taxt by a full-width ruie. In zof, footnotes are set ia type that
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is two points smaller than the point size used in the body of the text.
8.4 Spacing between Footnote Entries

Normally, one blank line (a three-point vertical space) separates the footnotes when more than one
occurs on a page. To change this spacing, set the register Fsto the desired value. For example:
.nr Fs 2

will cause two blank lines (a six-point vertical space) to occur between footnotes.

9. PAGE HEADERS AND FOOTERS

Text that occurs at the top of each page is known as the page header. Text printed at the bottom of
each page is called the page footer. There can be up to three lines of text associated with the header:
every page, even page only, and odd page only. Thus the page header may have up to two lines of text:
the line that occurs at the top of every page and the line for the even- or odd-numbered page. The
same is true for the page footer.

This section first describes the default appearance of page headers and page footers, and then the ways
of changing them. We use the term header (nor qualified by even or odd) to mean the line of the page
header that occurs on every page, and similarly for the term footer.

9.1 Default Headers and Footers '

By default, each page has a centered page number as the header {9.2). There is no default footer and
no even/odd default headers or footers, except as specified in {9.9).

In a memorandum or a releassd paper, the page header on the first page is automatically suppressed
provided a break does not occur before .MT is called. The macros and text of {6.9} and of {9} as well as
ar and .ds requests do nor cause a break and are permitted before the .MT macro call.

9.2 Page Header

PH [arg]
For this and for the .EH, .OH, .PF, .EF, .OF macros, the argument is of the form:
*’left-part’ center-part ‘right-part "
If it is inconvenient to use the apostrophe (°) as the delimiter (i.e., because it occurs within one of the

parts), it may be replaced uniformly by amy other character. On output, the parts are left-justified,
centered, and right-justified, respectively. See {9.11) for examples.

The .PH macro specifies the header that is to appear at the top of every page. The initial value (as
stated in {9.1)) is the default centered page number enclosed by hyphens. See the top of this page for
an exampie of this default header.

If debug mode is set using the flag -rD1 on the command line (2.4}, additicnal information, printed at
the top left of each page, is included in the defauit header. This consists of the SCCS [10] Release and
Level of PwR/MM (thus identifying the current version (11.3]), followed by the current line number
within the current input file. .

93 Even-Page Header
.EH (arg]

The .EH macro supplies a line to be printed at the top of each even-numbered page, immediately
Jollowing the header. The initial vaiue is a blank line.

9.4 Odd-Page Header
.OH ([arg]

-
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This macro is the same as .EH, excapt that it applies to odd-numbered pages.
9.5 Page Foater

.PF (arg]

The .PF macro specifies the line that is 10 appear at the bottom of each page. Its initial value is a blank
line. If the -rCa flag is specified on the command line (2.4}, the type of copy Sollows the footer on a
separate line. In particular, if -rC3 (DRAFT) is specified, then, in addition, the footer is initialized to
contain the date {6.7.1}, instead of being a blank line.

9.6 Even-Page Footer

.EF (arg]

The .EF macro supplies a line 0 be printed at the bottom of each even-aumbered page, immediately
preceding the footer. The inmitial value is a blank line.

9.7 Odd-Page Footer

.OF [arg]
This macro is the same as .EF, except hat it applies to odd-aumbered pages.
9.8 Footer on the First Page

By default, the footer is a blank line. [f, in the input text, one specifies .PF and/or .OF before the end
of the frst page of the document, thea these lines will appear at the bottom of the irst page.

The header (whatever its coatents) replaces the footer on the first page only if the -tN1 flag is specified
on the command line {2.4}.

9.9 Defauit Hesder and Footer with **Sectioa-Page’* Numbering

Pages can be aqumbered sequeatiaily within sections {4.5}. To obtain this numbering style, specify -¢N3
on the command line. [n this case, the default foorer is a centered ‘‘section-page’’ oumber, e.g. 3-5,
and the defauit page header is blank.

9.10 Use of Strings and Registers in Header and Footer Macros o

String and register names may be placed in the arguments to the header and footer macros. If the
value of the string or register is to be computed when the respectrve header or footer is printed, the
invocation must be escaped by four (4) backslashes. This is because the string or register invocation
wul be processed three times:

e 3s the argument to the header or footer macro;
¢ in a formarting request within the header or footer macro;
e in a .Y request during header or footer processing.

For exampie, the page aumber register P must be escaped with four backslashes in order to specify a
header w1 which the page aumber is to be printed at the right margin, e.g.:

PH **"*Page \\\\nP’"

coeates a right-iustified header containing the word *‘Page™ followed b'/ the page qumber. Similarly, to
specify a {ooter with the “*section-page’” style, one specifies (see (4.2.2.5) for meaning of HI):

PF "< \\\a(H1-\\\\nP -**
As another example, suppose that the user arranges for the string @/ to comtain the curreat section
heading whicl is 0 be printed at the bortom of each page. The .PF macro cail would thea be:

“\\\edaf e

If only one or :wo backslashes wers used, the footar would orint a constant value for a/, namely, its
value wien the .PF ippeared 1n the input taxt.
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9.11 Header and Footer Example o

The following sequence specifies biank lines for the header and footer lines, page numbers on the
outside edge of each page (i.e., top left margin of even pages and top right margin of odd pages), and
“Revision 3" on the top inside margin of each page:

.m L 1]
JF oe
EH "\\\\nP’"Revisioa 3°*
.OH *"Revision 3°"\\\\nP""

9.12 Geperalized Top-of-Page Processing o
a This section is intended only for users accusiomed 10 writing formatter macros.

During header processing, PWB/MM invokes two user-definable macros. One, the .TP macro, is invoked
in the environment (see .ev request in [9]) of the header; the other, .PX, is a user-exit macro that is
invoked (without arguments) when the normal environment has been restored, and with *‘no-space”
mode already in effect.

The effective initial definition of .TP (aftcr the first page of a documeant) is:
.& n

3p
A \\e(Jt

df e ‘d \\e(Je
Jf o ‘2 \\¢(Jo
<SP

The string )¢ contains the header, the string }e contains the even-page header, and the string }o contains
the odd-page header, as defined by the .PH, .EH, and .OH macros, respectively. To obtain more
specialized page titles, the user may redefine the .TP macro to cause any desired header processing
{11.5}. Note that formatting done within the .TP macro is processed in an environment different from
that of the body.

For exampie, to obtain a page header that includes three centered lines of data, say, a document's
number, issue date, and revision date, one could define .TP as follows:

. «de TP

3p
<3

T777-388-999

Iss. 2 AUG 1977
Rev. 7, SEP 1977
sp

The.PXmacmmaybeusedtoptovidetexnhatistoapparuthempofachmea.fterthenormal
header and that may have tab stops to align it with colurnns of text in the body of the document.

9.13 Generalized Bottom-of-Page Processing

.BS
zero or more lines of text
BE

Lines of text that are specified between the .BS (bottom-block start) and .BE (botiom-block end)
macros will be printed at the bottom of each page, after the footnotes (if any), but before the page
footer. This block of text is removed by specifying an empty block, i.e.:
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.BS
BE

10. TABLE OF CONTENTS AND COVER SHEET

Tae table of contents and the cover sheet for 2 document are produced by invoking the .TC and .CS
macTos, respectvely. The appropriate -rBa option (2.4} must also be specified on the command line.
These macros should normally appear only once at the end of the document, after the Signature Block
{6.11.1) mnd Nowdons (6.11.2} macros. They may occur in either order.

The wubie of contents is produced at the end of the document because the entire document must be
processed before the table of conteats can be generated. Similarly, the cover sheet is often not needed,
and is therefore produced at the end :

10.1 Tabdle of Contents
.TC [slevei] (spacing] [tlevei] [tab] (headl] [head2] [head3] (head4] (headS]

The .TC macro generates 2 table of contents containing the headings that were saved for the table of
conteats as determined by the value of the CJ register (4.4]. Note that -¢Bl or -tB3 {2.4) must aiso be
specified 10 the formartter on the comma. * line. The argumeats to .TC controi the spacing before each
earry, the placement of the associated page aumber, and additicnal text on the first page of the tabie of
contents before the word ““CONTENTS."”

Spacing befcre each 2atry is controlled by the first two arguments: headings whose leve! is less than or
equal to sievel will have spacing blank lines (balves of a vertical space) before them. Both sleve! and
spac:ng default to 1. This means that first-level headings are precaded by one blank line (% a vertical
space). Note that sievel does not control what levels of heading have besa saved; the saving of headings
is the function of the C7 registar (4.4).

The third and fourth arguments control the placement of the page aumber for each heading. The page
aumbers can be justified at the right margin with either blanks or dots (“‘leaders’) separating the
beading text from the page aumber, or the page aumbers can foilow the heading text. For headings
whose levef is less than or equal to tlevef (defauit 2), the page numbers are justified at the right margin.
In this case, the value of wd determines the character used to separate the heading text {from the page
pumber. If @b is O (the defauit vaiue), dots (i.e., leaders) are used; i @b is greater than 0, spaces are
used. For headings whose level is greater than devel, the page aumbers are separated from the heading
text by two spaces (i.e., they are *‘ragged right’").

All additional arguments (e.3., keadl, head, etc.), if any, are horizontally centersd on the page. and
precade the actual tabie of contents itseif.

If the .TC macro is invoked with at most four arguments, then the user-exit macro .TX is invoked
(without argumeants) before the word “CONTENTS™ is printed. By defining .TX and invoking .TC
with at most four arguments, the user can specify what needs to be done at the tap of the (first) page
of the table of ccntents. For sxample, the following input:

.ds TX

<82 .
Special Application

Message Transmission

=p 2

in +10n

Approved: \|"3i"

.
3p

ve

.IC
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yields:
Special Application
Message Transmission
Approved:
CONTENTS
102 Cover Sheet

.CS [pages] [other] [total] [figs] [tbis] [refs]

The .CS macro generates a ccver sheet in either the TM or released-paper style.!$ All of the other
information for the cover shest is obtained from the data givea before the .MT macro call {6.9}. If the
released-paper style is used, all arguments to .CS are ignored. If 8 memorandum style is used, the .CS
msacro generates the ‘“Cover Sheet for Technical Memorandum.™ The arguments provide the data that
appears in the lower left corner of the TM cover sheet [2): the number of pages of text, the number of
other pages, the total number of pages, the number of figures, the number of tables, and the number
of references.

11. MISCELLANEOUS FEATURES
11.1 Bold, Italic, and Roman

.B [bold-arg] [previous-font-arg]

oI litalic-arg] [previous-font-arg]

OR
When called without arguments, .B (or .I) changes the foat to bold (or italic) in zof, and initiates
underlining in arof.!” This condition continues until the occurrence of a .R, when the regular roman
font is restored. Thus,

J -

here is some text

-R

yieids:
here is some et

If .B or .] is called with one argument, that argument is printed in the appropriate font (underiined in
nroff). Then the previous font is restored (underlining is turned off in aroff). If two arguments are
given to a .B or .1, the second argument is then concatenated to the first with no intervening space, but
is printed in the previous font (not underiined in nroff). For exampie:

-

16. But only if B2 or B3 hes been specified oo the command line.
17. For ease of expianation. in this section {11.1} rafbehavior is described frst, the coavention of {1.2) not withstanding.
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[ italic

text

J right -justified
produces:

nabic text rgar-iustified
One can use both dcid and italic foants if one intends 0 use troff, but the aroff version of the output
does 1ot distinguish Secwesn boid and iwulic. [t is probabiy a good idea !0 use .I oniy, uniess boid is
truly required. Note that font changes in leadings are handled separateiy {4.2.2.4.1).
Anyone using a terminal that cannot underline might wish to insert

Jmoud

oo
at the beginning of the document to eliminate g/l underlining.

11.2 Justificadom of Right Margin

SA (arg]

The .SA macro is used to set right-margin justification (or the main body of text. Two justification flags
are used: curremr and desault. .SA 0 sets both flags to no justification, i.e., it acts like the .na request.
SA 1 is the inverse: it sats both flags to cause justification, just like the .ad request. However, calling
SA without an argument causes the curreqr flag to be copied {rom the defzuir flag, thus performing
sither a2 .72 or .ad, depending on what the dejauit is. Initially, both flags are set for no justification in
aroff and for jusufication in zofft

[ general, the request .aa can be used o ensure that justification is turned off, but .SA should be used
to restore jusufication, rather than the .ad request. In this way, justification or lack thereof for the
remnainder of the text is specified by inserting .SA 0 or SA 1 once at the beginning of the document.

113 SCCS Reiease !dentificatioa

The string RE conuins the SCCS [10] Release and Level of the current version of PW&/MM. For
exampie, typuag:

This is version \«(RE of the macros.
producex

This is version 15.103 of the macros.

This information is useful in analyzing suspected bugs in PWR/MM. The easiest way to have this
aumber appear in your output is to specify -rD1 {2.4} on the command line, which cuses the string RE
10 be output as part of the page header (9.2},

11.4 Two-Cotumn Oucput
Pw8/MM can prnint two columns on 2 page:

.2C
text and {ormarting requests (except another .2C)
.1C

The 2C macro begins two-coiumn processing whica continues until a .1C macro is encountered. In
two-column procassing, each physical page is thought of as conuining two coiumnar ‘‘pages’ of squal
(but smailer) *“page’ width. Page headers and footers are nor afected by two-column processing. The
.2C macTo does no¢ ‘‘Saiance’” two-column output.

[t is posuble to have full-page width footnotes and displays when in two column mode, aithough the
defauit acticn is (or foomotes and displays to be narrow 1 two column mode and wide in one column
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mode. Footnote and display width is controlled by & macro, .WC (Width Coatrol), which takes the
following arguments:

N Normal default mode (— WF, = FF, = WD)

WF  Wide Footnotes always (even in two
column mode)

—=WF DEFAULT: turn off WF (footnotes follow
column mode, wide in 1C mode, narrow in
2C mode, uniess FF is set)

FF First Footnote; 1l footnotes have the same
width as the first footnote encountered for
- that page

—FF DEFAULT. tun off FF (footnote style
follows the settings of WF or — WF)

WD W’lde)Disphys aiways (even in two column
mode

-~WD DEFAULT: Displays follow whichever
column mode is in effect when the display
is encountered

For example: .WC WD FF will cause all displays to be wide, and all footnotes on a page to be the same
width, while .WC N will reinstate the default actions. If conflicting settings are given to .WC the last
one is used. That is, .WCWF =WT has the effect of .WC —WF. Note that by default all options are
turned off.

115 Columa Headings for Two-C;luxnn Outpat o
a” This section is intended only for users accustomed to writing formatter macros.

In two-column output, it is sometimes necessary to have headers over each column, as well as headers
over the entire page (9]. This is accomplished by redefining the .TP macro {9.12) to provide header
lines both for the entire page and for each of the columns. For example:

de TP

3p 2

.l “Pege \\nP°'OVERALL"

At “TITLE™

K]

af

.ta 16C 31R 34 50C 65R

left—center—right—left—center—right (where — stands for the tab character)
-.‘-;ﬂrst column—-——-=second column

p 2

The above example will produce two lines of page beader text plus two lines of headers over each
column. The tab stops are for a 65-en overall line length.

11.6 Vertical Spacing
SP [lines]
There exist several ways of obtaining vertical spacing, all with different effects.

The .sp request spaces the number of lines specified, uniess **no space™ (.ns) mode is on. in which case
the request is ignored. This mode is typically set at the end of a page header in order to eliminate
spacing by a .sp or .bp request that just happens to0 occur at the top of a page. This mode can be turned
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off via the .rs ("r=stara spacizg') request.

The .S?P macro is used to avoid the accumulation of vertical space Dy successive macro cails. Several
SP lls in 2 row produce noc the sum of their arguments, but their maximum: i.e., the following
produces only J blank lines

SP 2
SP 3
S?

Many PWR/VOM macros utilize .SP for spacing. For example, “.LE 1™ (5.3.2) immediataiy followed by
P (4.1} produces only a single blank line (% a vertical space) betwesn the end of the list and the
following paragraph. An omitted argument defauits to one blank line (one vertical space). Unscaled
fracuonai amounts are permitted; ke .sp, SP is also inhibited by the .as request.

11.7 Skipping Piges

SK (pages]

The .SK macro skips pages, but retins the usual hesder and footer processing. If pages is omittad,
aull, or 0, .SK sidps 0 the top of the aext page uniesy it is currently at the top of a page, in which case

it does nothing, SX 7 skips n pages. That is, .SK aiways pasitions the text that foilows it at the top of
a page, vhule .SX | always leaves one page that is blank except for the header and footer.

11.8 FORCING AN ODD PAGE
.op

This macro is used t9 easure that the following taxt begins at the top of an odd-aumbered page. If
currenuy at the op of an odd page, 20 motion takes piace. [ currently on an even page, text resumes
prinung at the top of the next page. If currendy on an odd page (but not at the top of the page) one
biank page is produced, and printing resumes on the page after that,

11.9 Sertting Point Size and Vertical Spacing

In Fof the default powat size (obtained from the.register S (2.4]) is 10, with a2 vertical spacing of 12
points (i.e., 6§ lines per inch). The prevailing point size and vertical spacing may be changed by
invoxing the S macro:
S largl

If arg is quil, the prevrous point size is restored. If ary i3 negative, the point size is decremented by the
specified amount. If arg is signed positive, the point size is incremented by the specified amount, and if
arg is unsigned, it is used as the new point size; if ary is greater than 99, the desauit point size (10) is
restored. Verucai spacing is always two points greater than the point size. 't

12. ERRORS AND DE3UGGING
12.1 Error Terminatoas

When 2 macro discovers an error, the foilowing actions occur:
e A break ocgurs.

I8 Footnotes {8 are prmied n & Sz (wa poinrs wmeder than the point sizs of he body, with an addinocal verncal gecng of
ires pomts berwesn [ootnotes.
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e To avoid confusion regarding the location of the error, the formatter output buffer (which may
contain some text) is printed.

e A short message is printed giving the name of the macro that found the error, the type of error, and
the approximate line number (in the current input file) of the last processed input line. (All the
erTor messages are explained in Appendix E.)

o Processing terminates, unless the register D {2.4] has a positive value. In the latter case, processing
continues even though the output is guaranteed to be deranged from that point on.

5 The error message is printed by writing it directly to the user’s terminal [f an outpur filter, such as
300(1), 450(1), or bp(1) is bemg used w post-process nroff ougna, the message may be garbied by
being intermoced with 1exx heid in that filter's output byffer.

w [f either tbl(1) or eqn(1)/neqn(l), or both are being used, and if the -olist oprion of the formauer
causes the last page of the document not 0 be printed, a harmiess ‘‘broken pipe" message resuits.

12.2 Disappearance of Cutput

This usually occurs because of an unclosed diversion (e.g., missing .FE or .DE). Fortunately, the
macros that use diversions are careful about it, and they check to make sure that illegal nestings do not
occur. If any message is issued about a2 missing .DE or .FE, the appropriate action is to search
backwards from the termination point looking for the corresponding .DS, .DF, or .FS.

The following command:
grep -n **\.[EDFT](EFNQS]" files ...

prints all the .DS, .DF, .DE, .FS, .FE, .TS. .TE, .EQ, and .EN 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.

13. EXTENDING AND MODIFYING THE MACROS «

13.1 Naming Coaventions -

In this section, the following conventions are used to describe legal names:
n: digit
a: lower-case letter
‘A. upper-case letter

< amy letter or digit (any alphanumeric character)
s special character (any non-alphanumeric character)

All other characters are literals (i.e., stand for themselves).

Note that request, miacro, and swing names are kept by the formatters in a single internal table, so that
there must be no duplication among such names. Number regiszer names are kept in a separate table.

13.1.1 Names Used by Formaners.

requests: aa (most common) -
an (only one, currently: .c2)

registers: 22 (normal)
X (normal)

s (only one, currently: .S)
% (page number)

13.1.2 Names Used by PWB/MM.

macros: AA (most common, accessible to user)
A (less common, accessible w user)
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)x (mtzmai, constant)
>x (interzal, dynammc)
srings: AA (most common, accessible to aser)
A (less common, accessible o user)
]x (intermai, usually allocated o specific functions t.m'ougbout)
)x (internai, more dynamic usage)

registers: Aa (most common, sccessible to users)

An (common, accessibie o user)

A (accessible, set on command line)

x (mostly internal, rarely accessible, usuaily dedicated)

= (intemnai, dynamic, temporaries)
13.1.3 Names Used by EQN/NEQN and TBL. The equation preprocessors, egn(l) and negn(1), use
registers and string names of the form ~r. The table preprocessor, (5(1), uses names of the {orm:

a + aj o # #= - #- “a T TW

13.1.4 User-Definabie Names. After the ~bove, what is left for user extensions? To avoid probiems,
we suggest using names that consist eitner of a single lower-case letter, or of 2 lower-case letter
followed by anything other than a lower-case letter. The following is a sample naming convention:

macros: aA
Aa
strings: a -
a) (or al, or a}, etc.)
registers a
aA

132 Sampie Extensions
13.2.1 Appendix Headirgs. The following gives a way of generating and aumbering appeadices: -

.ar Hu 1

.ar a0

.de aH

ara -+l

ar PO

.-ls’g *°° Appendix \\na - \\\\\\\\nP°"
HU A\ST®

After the above initialization and definition, each il of the form *‘.aH “title”™ begins a new page
(with the page header changed to “‘Appendix a - #'") and generates an unnumbered heading of urle,
waich, if desired, can be saved for the table of contents ThouvhowuhAppendixuuambe
ceatered must, in addition, set the register Heto 1 (4.2.2.3).

13.2.2 Harging [ndert with Taks The following example dlustrates the use of the banging-indent
fearure of variabie-item lists (5.3.3.6). First, a user-defined macro is buiit to accept four arguments that
make up the mark. Each argument is 0 be separated {rom the previous one by a tab character; tab
settings are defined later. Since the first argument may begin with a period or apostrophe, the “\&™ is
used so that the furmaner will oot interpret such a line as 2 formaner request or macro.'? The *“\t” is
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transiated by the formarter into a tab character. The *‘\¢’’ is used 0 concatenate the line of 2xz that
follows the macro to the line of taxt built by the macro. The macro definition and an example of its
use zre as {ollows:

ﬁ aX
MESTMANS2\e\\S3\e\\S4\e\e

1 90 180 270 360

3

ah off \- no

hyphenation.

Automatic hyphenation is turned off.

Words coataining hyphens

(e.g., mother-in-law) may still be split across: lines.

aX .he\Dc none none no @© stands for a space)
Hyphenation indicator character is set to *“‘¢’* or removed.

During text processing the indicator is suppressed

and will not sppear in the output.

Prepending the indicator to a word has the effect

of preventing hyphenation of that word.

.LE

Ths resulting output is:

.ah off - no No hyphenation. Automatic hyphenation is turned off. Words
containing hyphens (e.g., mother-in-law) may still be split
acvoss lines.

by on - no Hyphenate. Automatic hyphenation is turned on.

Jee noae pone no Hyphenation indicator character is set to *‘c’* or removed.

During text processing the indicator is suppressed and will not
sppesr in the output. Prepending the indicator to & word has
the effect of preventing hyphenstion of that word

14. CONCLUSION -
The following are the qualities that we have tried 10 emphasize in PWB/MM, in approximate order of

.

1Mportance:

o Robusmess in the face of error— A user need not be an nrof7oroff expert to use these macros. When
the input is incorrect, either the macros attempt to make a reasonabie interpretation of the error, or
a message describing the error is produced. We have tried to minimize the possibility that a user
would get cryptic system messages or strange output as a resuit of simpile errors.

19. The two-character sequencs ‘““\&™ i3 undersicod by the formatiers 1o be & “zero-width™ spece, ie. it causes no output
characters 10 appess.
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o Zase of use for simpie documeng-—I[t is not oecsssary to write compiex sequences of commands to
producs simple documents. Reasoaabie default vaiues are provided, whers at all poasible.

o Parometerization—Thers are many difereat preferences in the area of document styling. Mamy
parameters are provided so that users can adapt the output to their respective needs over a wide
range of styles,

o Exrension by moderately expert users—We have made a strong effort to use mnemonic naming
conventions and consistant techmiques in the coastructon of the macres, Naming conveations are
given so that 2 user can add new macros or redefine existing ones, if aecessary.

o Devce independence—The most common use of PWR/MM is to print documents on hard-copy
typewriter terminais, using the 2roff formatter. The macros can be used conveaiently with both 10-
aond 12-pitch terminaic [n addition, output can be scanned with an appropriate CRT terminai. The
macros have been constructed to ailow compatibility with zoff, so that output can be producsd both
on typewriter-like terminals and on a phototypesetter.

o Minimeation of input—The design of the macros attempts (o minimize repetitive typing. For
exammpie, if a user wants to have a blank line after all first- or second-level headings, he or she need
only set a speaific parameter once at :~= Seginning of a2 documeat, rather than add a blank line after
exch such heading. )

o Decoupiing of input formar from oupwr style—There is but one way to prepare the input text, aithough
the user may obtain 2 number of output styles by setting a few global flags. For example, the .H
macro s used {or all aumbered headings, yet the actual output style of these headings may be made
1o vary {rom documeat to document or, for that matter, within a single document. ’

Furure reieases of pwa/MM wiil provide additional features that are found to be useful. The authors
weicome comments, suggestions, and criticisms of the macros and of this manual.
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development of PWR/MM. We also thank our many users who have provided much vaiuabie feedback,
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Appeandix A: DEFINITIONS OF LIST MACROS »
w This appendix is intended only for users accustomed to writing formatzer macros.
Here are the definitions of the list-initialization macros {5.3.3):®

de AL

iNe\\Slee .ifl'e\\Sl1ele .ifl'e\\S1@ae .il'g\\S1eAQ .if'e\\Slele .if'@\\S1®@i® .)D AL:bdad arg:\\$1
J4f \\n(.$<3 \(.ie \wa\\S2@=0 .)L \\n(Lin 0 \\n(Lin-\we\0\0.@u 1 “\\$1*

2l LB O\\S2 0 2 1.1\S1°\) ’

4f \\n(.$>2 \[.ie \wa\\S2@=0 .)L \\n(Lin 0 \\n(Lin-\wa\O\0.@u 1 '\\Sl' 01

2l LBO\\S2021°\81"01\}

.de BL

ar ;0 \\a(Pi
.n‘ \\n(.$>0 .if \we\\S1@>0 .ar ;0 O\\S1
J4f \\n(.$<2 LB\\n(;001 0 \\'(BU
4 \\n($>1 .IB\\n(;0 01 0\\e(BUO !
ar 30

.de DL

ar ;0 \\a(Pi

4f \\n(.$>0 .if \wa\\S1@>0 .ar ;0 0\\S!

Jf \0(.$<2 .LB\\n(;0 0 1 0 \(em

J4f \n(.$>1 LB\\n(;0 01 0\(em O 1

Jgr 0

.de ML

4f \\a(.$ .)D "ML:missing arg®

ar ;0 \we\\Slew3u\\n(.su+ 1u\" get size in n's
J4f \\n(.S-1 .LB \\n(;0 0 1 0 "\\S1*

J4f \\n(.S-1 .if "\\n(.5-2 .LB 0\\S2 0 1 0 "\\s!1"

J4f \\n(.$-2 .if \we\\S2@ .LB \\n(;0 0 1 0 °\\S1"0 1
J4f \\n(.$-2 .if \we\\S2@ .LB O\\S2 01 0 A\\s1" 0 1

de RL

ar 06

4r \\a(.$>0 .if \wa\\S1@>0 .ar ;0 0\\S1
J4f \\n(.$<2 LB \\n(;0 0 2 4
Jf\n(.$>1 LB\\n(;0024101

Jar 30 .

:Zu L

4f \\n(.$ .)D "VL:missing arg"
4f N\\n(.S-2 .LB \\S1 0\\S2 0 0
Jf \\n(.S-2 LB OWS10\\$200\& 01

20. On this page. @ represents tha BEL character, .)D is an internal PWB/MM macro that prints error messsges, and .)L is
sirmilar 0 LB, except that it expects its arguments to be scaled.
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Any of thess can be rededined 0 produce differsat behavior: e.g., to provide two spaces berwesn the
bullet of a bullet item ard ity text, rededne .3L 23 follows befure invoking it:¥!

.de BL
LB 3020\(BU

e

21, With uns rededimonon, .BL annot have oy arguments.
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" Appendix B: USER-DEFINED LIST STRUCTURES o
W This appendix is intended only for users accustomed to writing formarter macros.

If 2 large document requires complex list structures, it is useful to be abie to define the appearance for
each list level only once, instead of having to define it at the beginning of each list. This permits
consistency of style in a large document. For exampie, a generalized list-initialization macro might be
defined in such a way that what it does depends on the list-nesting level list nesting in effect at the time
the macro is called. Suppose that levels 1 through § of lists are to have the following appearancs:

A
(1l

2
+

_The following code defines a macro (-al) that always begins a new list and determines the type of list
according 10 the current list level. To understand it, you should know that the number register g is
used by the Pwa/MM list macros to determine the current list level; it is 0 if there is no currendy active
list. Each call to a list-initialization macro increments .z, and each .LE call decrements it.

.u ¢
\" register g is used as a2 local temporary to save :g before it is changed below
.ar g \\n(:g

Jf \\ng=0 .AL A \" give me an A.

Jif \\og=1 .LB \\n(Li 0 1 4 \" give me a [1]
«if \\ng=2 .BL \" give me a bullet

if \\ng=3 .LB \\n(Li 0 2 2 a \" give me an a)
if \\ng=4 ML + \" give me a +

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

al
L1

¥}
B

L‘.gt
B

hEE
5

will yield:
A. first line.
(1] second lige.
B. third line.
There is another approach to lists that is similar to the .H mechanism. The list-initialization, as well as
the .LI and the .LE macros are all inciuded in a single macro. That macro (called .bL below) requires
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an argument to teil it what level of item is required; it adjusts the list level by either beginning 2 aew
list or setting the list level back to 2 previous value, and then issues a LI macro il to produce the
.3s bL
e \\n(.$ or g \\S1 \" if there is an argument, that is the level
& .ar g \\a(:g \" if no argument, use current level
A \\ng-\\n(:g>1 .)D *«=ILLEGAL SXIPPING OF LEVEL" \" increasing level by more than |
Af \\ng>\\a(:g \(.aL \\ng-1 \' if g > :g, begin new list.
. ar g \\a(:g\} \" and reset g to current level (.al changes )
A \\a(:g>\\ng .LC \\ng \* if :g > g prune back to correct level
\* if :3 = g, stay within current list
LI \" in all cases, get out am item

For .5L 0 work, the previous deflnition of the .al. macro must be changed to obwin the vaiue of g
from its argument, rather than from 3. Invoking .bL without arguments causes it to stay at the current
list level. The Pwva/MM .LC macro (List Clear) removes list descriptions until the leved is less than or
equai to that of its argument. For examrnie, the .H macro inciudes the cail *“.LC 0™. If text is to be
resumed at the end of a list, insert the cail “.LC 0’ to clear out the lists compietely. The exampie
telow illustrates the reiatively small amount of input nesded dy this approach. The input text:

Tae quick brown fox jumped over the lazy dog’s back
Bl 1

first lige.
BL 2
second line.
SL 1
third line.
.bL

fourth line.
LCO

fifth line.

yieids:
The quick browa fox jumped over the lazy dog’s back.
A, frst line,
(1} second line.
B. third line.
C. fourth line.
ffth line,
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Appendix C: SAMPLE FOOTNOTES

The following exampie illustrates several foomote styles and both labeled and cutomatically-numbered
. Joomotes, The ccual inpea for the immediately following texx and for the foomotes at the bottom of this page
&s shown on the following page:

With the footnote style set 10 the nroff default, we process a footnote! followed by another one.*****
Using the .FD macro, we changed the footnote styie to hyphenate, right margin justification, indent,
and left justify the label. Here is a footnote,? and another.t The footnote style is now set, again via
the .FD macro, to fio hyphenation, no right margin justification, no indentation, and with the labei
left-justified. Here comes the final one.}

1. This is the first footnots text exampie (.FD 10). This is the defsult style for mef. The right margin is ser justified.
Hypbenation is nor permutted. The text is indented, and the automaticaily generated label is ngiw-justified in the text-indent
space. .

ee=e= This i3 the second footnots text exampie (FD 10). This is aiso the default s style but with a long footnote label
providad by the user.

2 This is the third footnote exampie (FD 1). The right margin is justifisd, the foomote text is indented, the label is ief)-
josufied @ the lext-indent space. Although not necessarily illustrated by this example, hypbenation 'is permitted. The quick
brown fox jumped over the lazy dog's back. )

t This is the fourth foomote exampie (.FD 1). The styis is the sams as the third footnote.

3. This is the Afth foowrote exampie (.FD 6). The right margin is aor justified, hyphenation is nor permitied. the footnote text is

a0t indented, and the label is placed at the beginning of the first line. The quick brown fox jumped over the lazy dog's back.

Now is the ume for ail good men 0 come 10 the aid of their country.
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FD 10

With the footrote style set to the

J orod

defauit, we jrocess a foonowe\«F

'B

This is the Arst footnote text exampie (FD 10).
Thus is the default style for

J ared.

The right margin is

J oot

The text is inceated, and the automaucaily generated label is

J right -justified

o the text-indent space.

FE

foilowed by another one.sswes\s (C stands for a space)
This is the second {cotmote text exampie ((FD 10).

Thus s aso the defauit

J arod

mie but with 2 !ong foowmote labei provided by the user.

kLR

1

g the .FD macro, we changed the foownote style to hyphenate, right margin justification,
t, and lef jusafy the label

Here i3 a footnote,\«F

:nagl

"'h:.s is the third {ootnote example (.FD 1).

Tas right margin is justfied, the foomote text is indeatad, the labei is
J left qusufied

in the text-indent spacs.

Although not aecessanly dlustrated by this example, hypbenation is permitted.
The quick brown (ox jumped over the lazy dog's back.

FE

and another\(da\c

F3 \(¢g®

Ths o the fourth footnote example (.FD 1).
T;:Ennﬂeamnmummndfeomom

FD 6

The foomote style is dow set, again via the .FD macro, 10 ao hyphenation, no right margin justification.
0o indentauon, and with e label left-justufied

Here comes the fnal one\<F\o

.FS

Tkis is the ANth foctnote exampie (FD 6). -

The right margin is

d 20t

justufled, hyphenation is

J oot

;xerminad..mcfoommmn‘s

J oot

indented, and the label is placed at the deginning of the first line.
The quick trowa fox jumped over ihe lazy dog’s back

P.;:E':mnum-fordlzoodmmwmmmmeaidormdrmunm.
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Appendix D: SAMPLE LETTER
& The arofl and troff outpurs corresponding w0 the input texa beiow are shown on the following pages.

ND "May 31, 1979°

JIL 334455

Out-of-Hours Course Description:

AU °D. W, Stevenson® DWS PY 9876 5432 1X-123
MT O

DS

J. M. Jones:

.DE

.P

Please use the following description for the Out-of-Hours course
*Document Preparation on the PWB/UNIXs

JFS e

UNIX is a Trademark of Bell Laboratories.
time-sharing system":

The course is intended for clerks, typists, and others
who intend to use the PWB/UNIX system

for preparing documentation.

The course will cover such topics as:

VL 18 :

.L] 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.

L1 “Text editing:”

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.

L1 "Text processing:”

basic concepts;

use of general-purpose formatting packages.

L] *Other facilities:®

additional capabiliies useful to the typist such as the
d “typo, spell, diff,”

and .
Jd grep : ’
commands and a desk-calculator package.

.LE

SG jym

.NS

S. P. Lename

H. O. Del

M. Hill

.NE

55



Bell Ladoratories

subject: Qut-of-dcurs Course Descriptiosn date: May 31, 1979
Case: 3348454
from: D. W. Stevansoca
PY 9876
1X-123 x5832

J. M, Jones:

Please use the fcl.swing description for the Qut-of-Hours course
*"Document Preparatiosn 62 tire PWB/UNIX®* time-sharing systea”:

The course (s intended for clerks, typists, and others who intand
to use the ?PW3/UNIX system for preparizg documentatiocn. The
course Will cover suco topics as:

Eavironment: utilizing a time-sharing computer system;
accessing tue system; using appropriate cutput
terminals.

Tiles: how text is stored on the system; directories;
manipulatiag files.

©®
4}
34
1]
0
[oy
o
[N
13
(2]

30w %< eater text so that subsequent revisions
are easier to make; how o use the editing sys-
team to add, delete, and move lines of tex:t; how
to make corrections. '

Text prccessiag: Ddasic concepts; use of general-purpose format-
' ting packages.

Cther facillties: additiomal capabllities useful to the typist

such as the tv29, 3pell, diff, and gres com-
mands and a desk-calculator package.

P¥-3875-0WS=jrm D. W. Stevenson
Cspy o

S. P. Lename

d. Q. ZTel

M. Bill

¥ UNIX {s a Trademark of 3ell Laboratories.



Bell Laboratories

subject Out-of;Houx's Course Description due May 31, 1979
Case: 334455
from: D. W. Stevenson

PY 9876

1X-123 x5432
J. M. Jones
Plesse use the following description for the Out-of-Hours course "Document Preparation on the
PWB/UNIX"® time-sharing system”:

The course is intended for clerks, typists, and others who intend to use the PWB/UNIX system for
preparing documentation. The course will cover such topics as:

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

output terminals.
Files: how text is stored on the system; directories; manipulating files.
Text editing: 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.
Text processing  basic concepts; use of general-purpose formatting packages.

Other facilities: additional capabilities useful to the typist such as the 5po, spell diff; and grep com-
mands and 2 desk-calculator package.

PY-9876-DWS-jm ' D. W. Stevenson

Copy t0

S. P. Leaame
H. O. Del
M. Hill

® UNKX is s Trademark of Beil Laboratories.
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Appendix E: ERROR MESSAGES

L PWB/MM Error Yessages

Each PWR/MOM error message consists of 2 standard part folowed by a variable part. The standard part is

of the form:
ERROR:input line a:

The variable part consists of 2 descriptive message, usually beginning with a macro name. The vuriable
parts are listed beiow in alphabetical order by macro name, esch with a more complets explanation: 3

Check TL, AU, AS, AE, MT sequencs

AL:bad argvaiue

CS:cover sheet oo long

DS:too many displays
DS:missing FE
DS:missing DE

DE:no DS or DF active

FEmno F3
FS:missing FE

FS:missing DE
H:bad argvalue

H:missing FE

H:missing DE
H:missing arg
HU:missing arg
LB:missing arg(s)
LB:100 many nested lists
LE:mismatched

22. This fse is set up by “.L3 37 0 2 0™ {5.4}.

The proper sequencs of mactos for the beginning of a
memorandum is shown in {6.9). Something has disturbed this
order.

The argument to the .AL mactoisnotone of 1, A, a, [ or i.
The incorrect argument is shown as waiue.

The text of the cover sheet is too long to fit on one page. The
atstract shouid be reduced or the indeat of the abstract should
+ decreased (6.4},

More than 26 floating displays are active at oace, i.e., have
been accummuiated but not yet cutput.

A display starts inside 2 foomote. The likely cause is the
omission (or misspeiling) of a .FE t0 end a previous footnote.

.DS or .DF occurs within a display, i.e., 2 .DE has been
omitted or mistyped.

.DE has been encountered but there has not been a previous
.DS or .DF to match it.

.FE has be=n encountered with 0o previcus .FS to match it.

A previous .FS was not matched by a closing .FE, i.e., an
atempt is being made to begin 2 footnote inside another one.

A footnote starts inside a display, i.e,, 2 .DS or .DF occurs
without a matching .DE.

The first argument to .H must be a single digit from 1 to 7,
but vaiue has been supplied instead.

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

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

.H needs at least | argument.

.HU needs | argument,

.LB requires at least 4 arguments.

Agother list was started when there were aiready 6 active lists.

LE has occurred without 2 previous .LB or other list-
initialization macro (5.3.3). Although this is not a fatal error,
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the message is issued because there aimost certainly exists
some problem in the preceding text.

LLno lists active LI occurs without s preceding list-initialization macro. The
latter has probably been omitted, or has been separated from
the .LI by an intervening .H or .HU.

ML:missing arg .ML requires at least ] argument.

ND:missing arg .ND requires 1 argument.

SA:bad arg:value The argument to .SA (if any) must be either 0 or 1. The
incorrect argument is shown zs waiue,

SG:missing DE .SG occurs inside a display.

SG:missing FE .SG occurs inside a footnote.

SG:no suthors .SG occurs without any previous .AU macro(s).
VL:missing arg .VL requires at least 1 argument.

" II. Formatter Error Messages

Most messages issued by the formatter are self-explanatory. Those error messages over which the user
-has (some) control are listed below. Any other error messages shouid be reported to the local sysiem-

support group.

**Cannot do ev” is caused by (a) setting a page width that is negative or extremely short, (b) setting a
page length that is negative or extremely short, (c) reprocessing a macro package (e.g. performing
2 .50 to a macro package that was requested from the command line), and (d) requesting the — sl
option to roff on a document that is longer than ten pages.

““Cannot open fllename™ is issued if one of the files in the list of files to be processed cannot be
opened.

“Exception word list full” indicates that too many words have bzen specified in the hyphenation
exception list (via .hw requests).

“Line overflow’ means that the output line being generated was too long for the formatter’s line
buffer. The excess was discarded. See the “Word overflow™ message below.

*“Non-existent font type’™ means that a request has been made to mount an uniknown font.

*“Non-existent macro file’* means that the requested macro package does not exist.

*“Non-existent terminal type’ means that the terminal options refers to an unknown terminal type.

‘“Out of temp file space’ means that additional temporary space for macro definitions, diversions, etc.
cannot be allocated. This message often occurs because of unclosed diversions (missing .FE or
.DE), unclosed macro definitions (e.g., missing **..”"), or a huge abie of contents.

“Too many page numbers’ is issued when the list of pages specified 1o the formatter--o option is too
long. '

*“Too many string/macro names’" is issued when the pool of string and macro names is full. Unnesded
strings and macros can be deieted using the .rm request.

““Too many number regisiers’’ means that the pool of number register names is full. Unneeded
registers can be deleted by using the .1t request.

“Word overflow’” means that a word being generated exceeded the formarter’s word buffer. The
excess characters were discarded. A likely cause for this and for the ‘‘Line overflow’™ message
above are very long lines or words generated through the misuse of \c or of the .cu request, or
very long equations produced by egn(1)/regn(1).
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Appendix F: SUMMAQY OF MACROS, STRINGS, AND NUMBER REGISTERS
L Macros

The following is an alphabetical list of macro names used by PwB/MM. The first line of each item gives
the name of the macro, 2 brief description, and a reference to the section in which the macro is
described. The second line gives a protocype cll of the macro.

Macros marked with an axterisk are nog in genmeral, invoked direciy by the user. Rather, they are
‘“user exits’ cailed from inside hesder, footer, or other macros, .

1C Cune~cclumn processing {11.4)
.1C

¢ Two-column processing (11.4)
2C.

AE Abstract end {6.4)
AE

Alternate format of ‘*Subjecw/Dates/From’ block (6.7.2)
AF {company-name]

AL Automatically-incremented list start (§.3.3.1}
AL (type] (text-indent] (1]

Abstract start (6.4}

.AS (argi (indent]

- AU Author information (6.2}

.AU name (initiais] {loc] (dept] (ext] (room] (arg] [arg] (arg]

Bold (underiine in ~rof”) (11.1}
.B [bold-arg] [previous-font-arg]

Bottom End {9.13}
.BE

Builet list start (5.3.3.2)
.BL [text-indent] (1]

Bottom Start (9.13}
lm

Cover sheet {102}
.CS [pages] [other] [totai] (Bgsi [tbis] [refs]

Display end (7.1}
.DE

a 8 B R - 4 4

O
(4]

(o]
-

Display floating start (7.2}
.DF (formas] (1]

Dash list start {5.3.3.3)
DL [text-indent] [1}

Display static start (7.1}

.DS {format] (811]

Equatica caption (7.5}

-EC [title] [override] (flag]

Even-rage footer (9.6} e
EF (arg]

8 B B



Programmer's Woricbench Memorandum Mocros

M d 8 8 8 H

d

o

HC

m.

m-

&

g
(9]

5 8 Bk

Even-page header {9.3)
.EH [arg]

End equation display {7.4)
EN

Equation display start (7.4)
EQ [label]

Exhibit captioa (7.5)

EX [title] [override] [flag]
Footnote default format (8.3}
FD [arg] 1]

Footnote end (8.2}

.FE

Figure title {7.5)
FG ltitle] [override] [flag]

Footnote start {8.2)

FS [label]

Heading—aumbered (4.2}
.H level [heading-text]

Hyphenation character {3.4)
.HC [hyphenation-indicator]}

Heading mark style (Arabic or Roman numerals, or letiers) [4.2.2.5)

HM (argl] ... (arg7]

Heading—unnumbered {4.3)
.HU heading-text .

Heading user exit X (before printing heading) (4.6}

HX dlevel rievel heading-text

Heading user exit Z (after printing heading) {4.6}

.HZ dlevel rievel heading-text

Italic (underline in rroff) (11.1)

J [italic-arg] [previous-font-arg]
List begin {5.4)

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

List-status clear (Appendix B)
LC (list-level]

List end (5.32)
LE (1)

List item (5.3.1)
LI [mark] (1]

Marked list start (5.3.3.4)
ML mark (text-indent] [1]

Memorandum type (6.6)
MT [type] (1)

61
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ND New cae [@ 7.1
- N ngo-date

NE Npragsgn r;mﬂ (6.11.2
©T O NE

NS Motasion st (6. 11«2)
NS Tavg) :
QF C}dﬁd—gma foater (9.7)
S OF lagl
O Od.dnwca hoader (9.4}
- Q8 (arg]
OK  Other keywords for TM cover sheez (6.5}
o .OK {Lﬂ}«’m—’ﬂl
op Odd Fage {11 7}
o (.)P :
B szgmﬁh {4.1)
T Ir)risfeé
BY Page foatar (9 s}
" PF [3!’83
PH  Pags hesder (9.2)
s JFR m‘ﬁ}
PX°®  Pags- -hssder user e"m {9.12}
s LPE
R Remm_ to regulas (rorasa) font (end underiining in nrof} {11.1)
s .R\ . . -

Bl . Referease list wuare (5.3.3. st
' B:18 [tem-:mflnmi (1}

S Sm woff point size'and vertical spacing m by

: S (argl
S4 Set ad;tmmmz (right-mergin m%ﬁmtsw) dafanly (11.2&

SA (gl

SG Signarure line (6.11.1}

o 5G {iam) m- -
SK. qmp pages (11 7

o .SH‘ ﬁm;eﬂ
SP bmw-vcsmmﬂy (11.6) »

8 Tabhz u:!e {7.5)
SN ¢ (uuel (ovemdal (flag]

TC.  Tabls of contents (10.1)
-7 TCeveil (spacing (tevel] (bl (bead}] (ngaq2l (head3] (headd] (hesds]:

TE. Tmle end (/3]
L -Iwm 3
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TH  Tabis header (7.3}
JHIN

TL Title of memorandum (6.1)
.TL [charging-case] [filing-case]

™ Technical Memorandum aumber(s) {6.3)
.TIM [oumber] ...

TP*  Top-of-page macro (9.12}
JIP

TS Table start (7.3}
IS [H]

TX* Table-of-contents user exit {10.1}
JX

VL Variabie-item list start (§.3.3.6)
.VL text-indent (mark-indent] (1)

WC  Width Control {11.4)

WC {format]
Il Strings
The following is an alphabetical list of string names used by PWBR/MM, giving for each a brief
description, section refereace, and initial (default) value(s). See (1.4} for notes on setting and
referencing strings. ‘
BU Bullet {3.7)

nrof-@

off e

F Footnote numberer (8.1}
nroff: \u\\n+ (:p\d
oroff \v'-.4m\s-3\\n+ (:p\sO\v'.4m’

DT Date (current date, unless overridden) {6.7.1)
Month day, year (e.g., January 22, 1980)

EM Emduhsmng.produxanemdshforbothmnﬂ'andw[ﬂ%l
HF

Heading font list, up to seven codes for heading levels 1 through 7 {4.2.2.4.1)
3322222 (all underiined in arof;and BBII111 in ouof)

Heading point size list, up to seven codes for heading levels 1 through 7 {4.2.2)

HP
RE SCCS Relesse and Level of Pwa/MM (11.3)
Release.Level (e.g., 15.103)

Tm Trademark string places the letters “TM’* one haif-line above the text that it foilows.

Note that if the released-paper style is used, then, in addition to the above strings, certain BTL location
codes are defined as strings; these location strings are needed only until the .MT macro is cailed {6.8).

[II. Number Registers

This section provides an alphabetical list of register names, giving for each a brief dsmpnon,‘secnon
reference, initial (default) value, and the legal range of values (where [mm] means values from m to n
inclusive).

Any register having a single-character name can be set from the command line. An asterisk attached w0
a register name indicates that that register can be set only from the command line or before the PWB/MM
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macro dafnitions are read by the formartter (2.4, 2.5). See (1.4) for notes on setting and referencing
registers.

A‘

Au

oop g Q 9

<&

Has the effect of invoking the Afmmmommmm (2.‘}
Q, (0:1}

Inhibits printing of author’s location, department, room, ind extension in the “frem’ portion
of ? mfmorandum {6.2}
1, (0]

Dednes tabie-of contents and/or cover-sheet macTos [2.4)
0, [0:3]

Copy type (Original, DRAFT, etc.) (2.4}
0 (Origiznai), [0:3]

Contears level (i.e., level of headings saved for table of contents) (4.4}
2 (&:7)

Debug flag (2.4}
0, (0:1)

Display eject register for {loating dislays {72}
0, [0:1]

Display format register for floating displays [‘f.ZI
s, (0:5)

Stadc display pre- m&ipcst-sp‘we (7.1} |
1, (0:1]

Equation couater, used by .EC macro (7.5} o g
0, {0:?}, incremented by | for each .EC il

Page-¢jection flag for headings (4.2.2.1)
0 (no ejecy), (0:7)

Figure counter, used by .FG macro (7.5}
0, [0:?}, incremented by 1 for each .FG il

Fo?moxtc space (i.e., spacing between footnotes) [8 4}
1, (0:?

Hmdms counters for levels 1-7 (4.2.2.5)
0, {0:?), iocremented by .H of correspooding level or HUifulevelgveabyremszcrHu.
H2-H7 are reset 1o O by 2ny heading at a lower-aumbered level

Heading break level (after .H and .HU) (4.2.2.2}
2, (071

Heading caatering level for .H and .HU {4.2.2.3)
0 (no centered hesdings), (0:7] -

Heading temporary indent (after H and .HU) (4.2.2.2}
1 (indent as paragraph), [0:2}

Heading space level (after .H and .HU) (4.2.2.2}
2 (space oniy after H 1 and .H 2), (0:7]

Heading type (for .H: single or concatenated numbers) {4.2.2.5)
0 (ccocatenated aumbers: 1.1.1, ete), (0:1]

Heading level for unnumbered heading (HU) {43}
2 (HU ut the came level as .H 2), [0:7]
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Hy Hyphenation control for body of document (3.4}
1 (automatic hyphenation on), [0:1]

L Length of page (2.4}
66, [20:7] (11i, [2i:?) in oroff)®

List indent (5.3.3.1)

5, [0:7)

Ls List spacing between items by level {$.3.3.1}
$, [0:3]

N°* Numbering style {2.4)
0, [0:3)

0° Offset of page {2.4)
0, [0:?) (0.5i, [0i:?) in o) B

P Page number, managed by PWB/MM {2.4)
0, [0:7)

Pi Paragraph indent {4.1)
s, [0:)

P Paragraph type {4.1)
2 (paragraphs indented except after hadmgs lists, and d:sphn). [0'21

St Troff default point size {2.4)

10, (6:36]

Si Standard indent for displays (7.1}
s, [0:?2)

T" Type of nroff output device {2.4)
0, [0:2)

by Table counter {7.5)
0, [0:7), incremented by 1 for each .TB cail.

u-* Underlining style (nroff) for .H and .HU (2.4}
0 (continuous underline when possible), [0:1]

W*  Width of page (line and title length) (2.4}
65, [10:1365}) (6.5i, [21:7.54i] in gof)®

Jaruary 1980

23. For arqff, these values are mu'mmmhgﬁmumm{unzmmmn~&mﬁﬁ






