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In �~�R�O�F�F� these all just underline the tex:. Notice that pseudo font requests set �o�n�l�~�'� the 
single parameter in the pseudo font: ordinary font requests will begin settmg all text in 
the special font if you do not provide a parameter. No more than one word should 
appear with these three font requests in the middle of lines. This is because of the way 
TROFF justifies text. For example. if you were to issue the requests: 

.bi 'some bold italics" 
and 
.bx 'words in a box· 

in the middle of a line TROFF would produce S.wi:i»:kJIIllitirSS and :wor::s In :1 oox .. 
which I thmk you will agree does not look good. 

The second parameter of all font requests is set in the original font. For example. 
the font request: 

.b bold face 
generates ubold" in bold font. but sets "face" in the font of the surrounding text. 
resulting in: 

boldface. 
To set the two words bold and face both in bold face. type: 

.b "bold face" 

You can mix fonts in a word by using the special sequence \c at the end of a line 
to indicate "continue text processing"; this allows input lines to be joined together 
without a space inbetween them. For example. the input: 

.u under \c 

.j italics 

gener:ltes underitalies. but if we had typed: 

.u under 

.i italics 

the result would have been under Ilalies as two words. 

6.2. Point Sizes 
The phototypesetter supports different sizes of type. measured in points. The 

default point size is 10 points for most text. 8 points for footnotes. To change the 
pomtsize, type: 

.sz +N 
where .V is the size wanted in points. The vertical spacmg (distance between the bottom 
of most letters (the baselme) between adjacent lines) is set to be proportional to the type 
size. 

Warning: changing point sizes on the phototypesetter is a slow mechanical opera­
tion. Size changes should be considered carefully. 

6.3. Quotes 

It is 'conventional when using the typesetter to use pairs of grave and acute accents 
to generate double quotes. r:uher than the double quote character ('"'). This IS because 
it looks better to use grave and acute accents: for example. compare "quote" to "quote". 

In order to make quotes compatible between the typesetter and terminals. you may 
use the sequences \*Oq and \*(rq to stand for the left and nght qUOle respectively. 

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

\ -(lqSome things aren't true 
even if they did happen. \ • (rq 

to generate the result: 
"Some thinp aren't true even if they did happen. tO 

AS a shonhand. 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. 
specifically. the reader should understand breaks. fonts. pointsizes. the use and definition of 
number registers and strings. how to define macros. and scaling factors for ens. points. ,·'s 
(venical line spaces). etc. 

For a more casual introduction to text processing using NROFF. refer to the document 
Wming Papers with NROFF uSing -me. 

There are a number of macro parameters that may be adjusted. Fonts may be set to a 
font number only. In NROFF font 8 is underlined. and is set in bold font in TROFF (although 
font J, 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 simulated by the macros. This means that although it is legal to 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 sC:lling factor. For 
example, the request to set the paragraph indent to eight one-en spaces is: 

.nr pi 8n 

and not 

.nr pi 8 
which would set the paragraph indent to eight basic units. or about 0.02 inch. Default 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 $x 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 origmal macro 
before changing it. 

All names in -me follow a rigid naming convention. The user may define number regis­
. lers, 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 -rd flag can be stated to make lines 
default to one eighth inch (the normal spacing for a newline in twelve-pitch). ThiS is normally 

tNROFF ,lnd TROFF .ire Tradc:m:lrks of Bc:!1 Uboralones. 
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too small for easy readability, so the default is to space one sixth inch. 

This documentation was nOFF'ed on lune 4, 1979 and applies to version 1.1120 of the 
- me macros. 

1. Paragraphinl 
These macros are used to begin paragraphs. The standard paragraph macro is .pp; the 

others are all variants to be used for special purposes. 

The tim call to one of the paragraphinl 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 followinl requests: .sc. .10, .th. or.K. Also, the effects of changing parame­
ters which will have a global effect on the fOrmal of the page (notably page length and header 
and footer margins) are not well defined and should be avoided. 

.Ip 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 
[lOp), and a \n(ps space is inserted before the paragraph [0.3Sv in 
nOFF. lv or O.Sv in NR.OFF depending on device resolution]. The 
indent is reset to \n($1 (0) plus \n(po [01 unless the paragraph is inside 
a display. (see .ha). 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 indenL This is the stan­
dard paragraph macro. 

.ip T I 

.np 

2. Section HeadiDp 

Indented paragrapb with hanging tag. The body of the following para­
grapb is indented I spaces (or \nOi [Sn] spaces if I is not specified) 
more than a non-indented 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. 

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

Numbered sections are similiar to paragraphs except that a section number is automati­
cally generated for each one. The section numbers are of the fonn 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 + N Tab c d e / Begin numbered section of depth N. If N is missing the current depth 
(maintained in the number register \n (SO) is used. The values of the 
individual parts of the section number are maintained in \n ($1 through 
\n($6. There is a \n(ss [1 v] space before the section. T is printed as a 
section title in font \n(sf [81 and size \n(sp [lOp). 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<so [01 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 totan. If a through lare specified. the section number is set to 
that number rather than incremented automatically. If any of a 
through I are a hyphen that number is not reset. .If T is a single under­
score ("_") then the section depth and numbering is reset. but the 
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.SX +:V 

.uh T 

.Sp T B :V 

.SO T B.V 

.S1 - .$6 

base indent is not reset and nothing is printed out. This is useful to 
automatically coordinate section numbers with chapter numbers. 

Go to sec:ion depth N [-11. but do not print the number and title. and 
do not increment the section number al level N. This has the effect of 
starting a new paragraph at level N. 
Unnumbered section heading. The title T is printed with the same 
rules for spacing. font. etc .• as for .sh. 

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 complex and sub­
tle. 

This macro is called automaticaHy after every call to .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. 

Traps called just before printing that depth section. May be defined to 
(for example) give variable spacing before sections. These macros are 
called from .Sp. 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 \nhf [3] and size \n<tp [lOp], Each of the definitions apply as of the ne.'CT page. 
Three-part titles must be quoted if there are two blanks 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 [7vl 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 .m4 are also sup­
plied for compatibility with ROFF documents. 
• he • [" 111' r' 

.fo '["m', 

• eh '["m', 

. oh '["",', 

,ef' [" m', 
• of'rm" 

• hx 

.ml +:V 

.m2 +N 

.m3 +N 

.m4 +N 

.ep 

Define three-part header, to be printed on the top of every page . 

Define footer. to be printed at the bottom of every p'age . 

Define header. to be printed at the top of every even-numbered page. 

Define header. to be printed at the top of every odd-numbered page . 

Define footer. to be printed at the bottom of every even-numbered 
page . 

Define footer. to be printed at the bottom of every odd-numbered page. 

Suppress headers and footers on the next page . 

Set the space between the top of the page and the header [4v], 

Set the space between the header and the first line of text [2v). 

Set the space between the bottom of the text and the footer [2v], 

Set the space between the footer and the bottom of the page [4v). 

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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.Sh 

• Sf 
.m 

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 •. to •• eb •. ob •• ef. and .of requests. as well as the chapter-style title 
feature of • +c. 

Print footer. same comments apply as in .Sh • 

A normally undefined macro which is' called at the top of each page 
(after outputing the header. initial saved noating 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 block quotes are preeeeded and followed by an 
extra \n(bs [same as \n(ps) space. Quote spacing is stored in a separa'te register. centered 
blocks have no default initial or trailing space. The venica.l spacing of all displays except quotes 
and centered blocks is stored in register \n(SR instead.of \n(SI' • 

• (1 m f Begin list. Lists are single spaced, untilled text. If f is F. ,the list will 
be filled. If m [I] is 1 the list is indented by \n(bi [4n]; if M the list is 
indented to the left marsin: if L the list is left justified with respect to' 
the text (cWferent from M only if the base indent (stored in \n ($1 and 
set witb .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 [01. Must be matched by a .>1. This 
macro is almost like • (b except that no attempt is made to keep the 
display on one page • 

. ) I End list. 

.(q 

.)q 

• (b I1f f 

.)b 

.(z m/ 

')z 

.(c 

.)c 

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

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 \0 {bt [01 white space at the bottom of the text. If \n (bt is 
zero, the threshold feature is turned off. Blocks are not filled unless f 
is F. when they are filled. The block will be left-justified if m is L. 
indented by \n(bi [4n) if ", is I or absent. centered (line· for-line} if m 
is C, and left justified to the margin (nol to the base indent> if ", is M. 
The block is set in font \o(df [01. 

End block. 

Begin floating keep. Like. (b except that the keep is ./foated 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 [1 vI space. Also. it defaults to mode ~1. 
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 call may be nested inside 
keeps . 

End centered block. 
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5. Annotations 

.(d 

.)d n 

• pd 

• (f 

.)f n 

.5s 

• (x x 

.)X PA 

.xp x 

6. Columned Output 

.2c +S /II 

. lc 

.bc 

7. Fonts and Sizes 

.52 +P 

. r WX 

Begin delayed text. Everything i~ the next keep is saved for output 
later with .pd, in a manner similar to footnotes. 

End delayed text. The delayed text number register \n (Sd and (he 
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 ($f 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 l.Si line. 

Begin index entry. Index entries are saved in the index x [x] until 
called up with .xp. Each entry is preceeded by a \o(xs [0.2v] space. 
Each entry is "undented" by \n(xu [O.Si]~ 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 A 
[null] right justified on the last line (such as for an author's name). fol­
lowed by P [\n%]. If A 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 ($5). The column width, calculated to fill 
the single column line length with both columns. is stored in \n (S1. 
The current column is in \n(Sc. You can test register \n(Sm [II to see 
if you are in single column or double column mode. Actually. the 
request enters /II [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 column 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 \0 (SR (although 
this is not used by .5Z) . 

Set W in roman font. appending X in the previous font. To append 
different fOOl requests. use X - \c. If no parameters. change to rom;)n 
font. 
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.i WX 

.b WX 

:rb W X 

.11 W X 

.q W X 

.bi W X 

.bs WX 

8. Rolf Support 

.is +N 

.bl N 

• pa +N 
.ro 
.ar 
. nl 

. n2 N 

.sk 

Set W in italics. appending X in the previous fonL 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 fonL .rb differs from .b in thae .rb does noe under­
line in NROFF'. 

Underline Wand append X. This is a true underlining, as opposed to 
the .111 request, which changes to "underline font" (usually italics in 
nOFF). It won't work right if W is spread or broken (including 
hyphenated). In other words, it is safe in notill mode only. 

Quote W and append X. In NROFF' this just surrounds W with double 
quote marks (0. '), but in noFF' uses directed quotes. 

Set W in bold italics and append X. Actually, sets W in italic and over­
strikes once. Underlines in NROFF'. It won't work righe if Wis spread 
or broken (including hyphenated). In other words, it is safe in no till 
mode only. 

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

Indent, no brea1c. Equivalent to 'iD N. 

Leave N contiguous white space, on the next page if not enough room 
on this page. Equivalent to a .sp N inside 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 N, stop if N - O • 
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 
.n N, where N 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 wamed: if .V is greater than the 
amount of available space on an empty page, no space will ever be out­
PUL 

9. Preprocessor Support 

.EQ m T Begin equation. The equation is centered if In is C or omitted. 
indented \n(bi [4n] if In is I, and left justified if In is L. T is a title 
printed on the right margin next to the equation. See Typeserrmg 
Mathematics - User's Guide by Brian W. Kernighan and Lorinda L. 
Cherry. 

.E~ c End equation. [f 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 [O.5v in TROFF. lv in :"lROFFl space above and below it. 
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• TS " 

. TH 

.TE 

10. Miscellaneous 

• re 
.ba +N 

.xl +N 

.11 +N 

.hl 

.10 

11. Standard Papers 

.tp 

. th 

. ++ mH 

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

With . TS H. ends the header portion of the table . 

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 table (including the . TS 
and. TE requestS) with the requestS. (z and .) z. 

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

Set the base indent to +N [OJ (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 Dot zero. and sets the base indent to \n(si*\n(SO. 

Set the line length to N [6.0i]. This differs from .11 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 particularly not in two-columned output. 
The current line length is stored in \n(SI. 

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 lusr/lib/me/loc:ll.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 Berkelc=y. 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 I in Arabic numerals). 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 H param­
eter defines [he 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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. +c: T 

.Sc: T 

.SC K N T 

.ac AN 

number in it. Use the string \ \ \\n {ch. For example. to number appen­
dixes A.I etc .• type .++ RA ··'\\\n(ch.o/t·. Each section (chapter. 
appendix. etc.) should be preceeded by the • +c: requesL 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 collected 
and output: this material can then be physically moved to the beginning 
of the paper. 

Begin chapter with title T. The chapter number is maintained in \D(ch . 
This register is incremented every time • +c: is called with a parameter. 
The title and chapter number are printed by.k 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 automatically. 

Print chapter number (from \D (ch) and T. This macro ~ be 
redefined to your liking. It is cfefined 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. 

This macro is called by .Sc:. 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); N is 
the chapter or appendix number. and Tis the chapter or appendix title. 

This macro (short for .ac:m) 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 A 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 
lusr/Ub/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 roll 

12. Predefined Strings 

\-< 
\-> 
\-(dw 

\-(mo 

\ -(td 

Footnote number, actually \-I\D($I\*I. This macro is incremented 
after each call to .) f. 

Delayed text number. Actually l\n(Scll. 

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 \ -t. For example. to produce a superscript 
you might type x\ -12\ -I. which will produce x!. 

Subsct!pt. Defaults to • <' if half-carriage motion not possible. 

Inverse to \-<. 
The day of the week. as a word. 

The month. as a word. 

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 example, 4), \-(mo (as noted above) or \n(mo (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 

'''(rq , .. -
Left quote marks. Double quote in ~ROFF. 

Right quote. 

JA em dash in TROFF; two hyphens in ~ROFF. 

13, Special Characters and ~arks 

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. 

,sc Define special characters and diacritical marks, as described in the 
remainder of this section. This macro must be stated beiore initializa­
tion. 

The special characters available are listed below. 
Name Usage Example 
Acute accent \ e- a\-- a 
Grave accent \ e' \ e' e, e 
t:mlat \ e: u\ -: U 
Tilde \e. n\ e- n 
Caret \e. e'.•• e 
Cedilla \e, cl e , , C 

Czech \ev e\:v e 
Circle \e o A:o A 
There exists \ e (qe :::: 

-' 
For all \elqa 'if 
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PwBIMM-Programmer's Workbench Memorandum Macros 
D. W. Smith 

I. INTllODUCfION 

1.1 PIa.,... 

J. R. MasMy 
E. C PtuisB (January J 980 ReissW) 

BeD Laboratories 
Piscacaway. New Jersey 08854 

This memorandum is the user's guide and reference manual for P'WlIIMM (or just -lDud. a general­
purpose package of tut formatting macros for use with the UNJXt teXl formaners ,.,.0.8'(9} and lro,6"[9}. 
The purpose of I'WBIMM is to provide to the users of JIWBIUNlX • unified, consistent, and fiexible tool 
(or produc:inl many common types o( documents. Although f'WBIl1NIX provides other macro packages 
(or various sp«laJiud fonnats, l"NBIMM bas become the standard, general-purpose macro package for 
most documents. . 

PwBtMM can be used to produce: 

• Leners. 
• ReportS. 
• Technical Memoranda. 
• Released Papers. 
• Manuals. 
• Books. 
• eu:. 

The uses of PWBI MM range from single-page letters to documents of several hundred pages in length. 
such as user guides. design proposals, eu:~ 

1.1 CoDYeatJoDI 

Each section of this memorandum explains a single facility of JIWBIMM. In aeneral, the earlier a section 
occurs, the more necessary it is for most users. Some of the taler sections can be completely ignored if 
PWIIMM defaults are ac:eptable. Ukewise, each section progresses from nonnal-case to special-case 
(acilities. 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 to just a few 
!=COPle. 

Numbers enclosed in curly bnckets ({ J) refer to section numbers within this document. For example. 
this is {1.21. 

Sections that require mowledge of the formatters (l.4) have a bullet (.) at the end of the section 
beading. 

In the synopses of macro calls. square brackets ({]) surrounding an argument indicate that it is 
optional. Ellipses ( ••• ) show that the pre=ding lrIumenl may appear more than once: 

A reference of the form MnN!'(N) points to page nanN!' in section N of the PWBlUNIX Usc's ManUllI UJ. 

, UNIX is • TI'8dcmark of 8eIJ LaboraUll'ia. 

._--_._ .. _-----_._- ...... _-_... . .. 
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!he exam"les of autpUt in this awuw are as produc:d by trol. nroff out""t would. of Qlurse. look 
somewhat di4'erent (A~ndix 0 shows both the nroff and troff out"", for • simple letter). ID those 
c:a.ses in which the behav;or of the twO formatters is truly diiferent. the ffrel a.:tioo. is c1escribec1 6m. 
with the troffa.:tioa. followU1l in patea.theses. For example: 

!he title is undertiDed (bald). 

mans that the title is UDderlined in nrogand bold ia. tro/f. 

1..3 ~eraU Stnc:nan 01 • Doawwac 

The in""t ror a doc:umem that is to be formalted with P"NIIMM pQSSe5$&S four major sqments, any of 
wbic:h may be omitted; if present. they must occur in the (onowin, order: 

• Para~-s.aing- 'This 5eIJl1ent sets the leneni stYle and appearmc:e of a document. The user can 
conuol pale width. lIWiin justific:ltioa. cumberinl styles ror hndinp and lists. pale headers and 
footers (91. and many other properties of the dcc.m1ef1t. Also, the user an add macros or redetine 
existinl ones. This SCIlDent c::m be omitted entirely if one is satisfied with default values: it 
pnxiw:es co adUal output. but only performs the seN" ror the rest of the document. 

• Beg;ffnifff-This se;c:ent inc:1udes those items tbat occur oaly oo.ee, at the be3innin1 of a doc:ument. 
e.a.. title. author's came, date. 

• Body-This segment is the ac:tUa.t text of the document. tt may be as smail as a sinlle paragraph. or 
as large as hundreds of pqes. It may have a hierarchy of Madinp u" to seven levels de:p (41. 
Headi.nis are autoawica.lly cumbered (if desired) and caD be saved to lenerate the table of 
contents. five additional levels of subordination are prov;ded by a set of list macros ror automatic 
aumberilll. aiphabetic sequenc:ina. and "markin," of lisc items (SI. The body may also contain 
various types of displays. tables, fiaures. and (oocnotes (7. 81. 

• Ending-This ~t QlnWns those items that occur oa.c:e oDly, at the end of a document. 
Induded Ilere are sip.wreb) and lists of aocatioas (e.Io ... <:o1'Y ta·· lisa) (6.121. Ceruia macros 
may be invoked bete to print informatica UW is whou,. or partiaUy derived (rom the rest of the 
document. such as the table of contents or the Qlver sheet for a doc:umcnc (IO}. 

The ai.stence and size of these four SC1JDents varies widel,. amonl cW!'erent document typeS. 

Althouah a spec:i,tk item (such as dale, title, author came(s). etc.) maT be printed in several di4'erenc 
ways de~ 00. the document type. there is a wUIorm way of typiac it in. 

1." Oebidoas 

The term fomtaag refers to either of the text-Cormaain& prosrams nroffmd. rroff. 

Reqwm are built-in commands recOlllized by the formatters. Although one seldom needs to use these 
requestS dU'ectly {3.91. thil document contains references to some of them. Fun details are given in 
[9J. For example, the reqw:sc 

..$l' 

imera a blank line in the ouq,ut. 

.\/aaos are c.amed c:aUectioas of requestS. Each macro is an abbrev;atica for a QlUec:aon of requ=u 
that would otherrrise require re~titioa. PwlII~ supplies many maaos. and the user em define 
additioaai ones. ~os and requestS share the same set of cames and are used in the same way. 

SD"l~ prav;de c!w3c:er variables. e2C!l of wbic!l names a suinl of chancters. SlrinIS are often used in 
pqe h.eaders. pqe footers. and lists. Th.,. share the pool of cames used by ~ and mtlC1TJs. A 
strin. an be ~ven a vatue via the .ds (define string) request. and its vatue can be obtained by 
referenCnl its aame. i'rec:ded by u,." (for l-cbancter names) or u,.{" (for 2-character tWnes). For 
instance. the st.rinI DTilll'WBlMM normally contaim the current date. so that the illpUlline: 



Today is \-(DT. 

may result in the foUowina OmpuL' 

Today is January 22., 1980. 

The current dale can be repiacec:t. e.&-: 

.ds DT 01101179 

or by invokinl a macro desicned for that purpose {6.7.11. 

3 

Num.lJn 'tfisten fIJI the role of integer variables. They an: used for fJqs. for arithmetic, and for 
automatic aumberin&. A register can !)e Jiven a value usial a .M request, and be referenced by 
prccediDa its name by "\n" (for l-cbaracter names) or "\D("' (for 2-c:harac:1er names). For example. 
the foUowing sets the value of the reaister d to 1 more than that of the register dd: 

.M d 1+ \n(dd 

Se: {13.11 regarding naminl convCDtions for requests, macros, strings. and number registers. 

1.5 Prereqa.isttes aDd Fartller Read1DI 

I.J.I I'ruequisltes. We assume familiarity with U'NIX at the level Jiven in [3} aDd [41. Some familiarity 
with the request summary in [9) is belpful. 

1.!.1 Furrhtr R~ding. [9] provides detailed descriptions of formatter capabilities, while [5] provides a 
senerai overview. Se-e [6] (and possibly [7» for instructions on formatting mathematical expressions. 
See tb/{O and U 1] for instructions on fonnattiDg tabular data. 

Exacpl=s of rormatted documents and of their respective input, as weD as a quick reference to the 
material in this manual are given in (8). 

1. INVOKING THE ~CROS 

This section tells bow to access I'WBIMM.. shows PW'8IUNIX command lines appropriate for various 
output devices. and describes command-tine flags for I'WBIMM. Note that file names. prO&1'UD names, 
and typical command sequences apply oaly to I'WBItJNIX~ diJl'ereat DImes and command lines may have 
to be used on other systems. 

1.1 The DUll CollllDllad 

The mm(l) command can be used to print documents usinI nro6md rwBIMM; this command invokes 
nro6'with the -mm flag (2.21. It bas options to specify preprocessina by tb/{I) and/or by MIl" (U, md 
for postproccssins by various output filters. Any arguments or fJqs that are Dot recognized by mm(l), 
e.," .rC3, are passed to nroJ! or to PWBIMM. as appropriate. The options, whicb can occur in my order 
but musz appear belore the file names, arc: 

-e 1WtI" (1) is to be invoked.. 
·t tbI (t) is to be invoked. 
-c: col(1) is to be invoked. 
·E the .. -e" OptioD of nror~ to be invoked.. 
·12 Deed 12·pitch mode. Be sure that the pitcb switch aD the terminal is set to 12. 
·1300 output is to I DASl300 terminal. This is the dtj'aull termiDa1 type (UDless STER.M is 

set}. 
·1300-12 output is to a DA.Sl300 in 12-pitcb mode. 
·13005 output is to a DASDOOS. 
-T300S output is to a DASDOOS. 
-13005·12 output is to a DASIJOOS in 12-pitch mode. 
-T300S-12 output is to a DASDOOS in 12-pitch mode. 
·T4014 output is to a Tektronix 4014. 
-Thp output is to a HP264x. 
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-T4S0 output is to a OASt4S0. 
-T4SQ.12 output is to a OASt4S0 in 12-91= !node. 
-TID output is to a G£ TermiNet 300. 
·Trn300 output is to a G£ TermiNet 300 • 
• Tti ouq,ut is to a Te:xas WtrumeDC 700 series terminal. 
-T37 oUqlut is to a TELETYPE- Model 37. 
·T4) outlNt is to a~ Model 43. 

l.l n. .... n..c 
The f"i1f!IMM PKXa&e: c::m wo be invoked by inc!uclitll the -mm tlq as an arzument to the formatter. 
It e:w.ses the file /us/libltmac/tnw:.m to be rad and processed before any other files. Tbis action 
deftaes the i'WBlMM macros, sets defa.ult values (or vvious parameters, and initializes the formatter to 
be re:K1y to proc:ss the: files of input text. 

1.J TT1Iic:a1 CoClUllaacl tIDeS 

The prototype command 1ine3 are as foUo~ (with the vvious optioas explained in (2.4) and in (91). 

• Text without tables or equations: 

!DIll (options) filename •.• 
or lU'Oif (optio!151 .!DID filename •• , 
or troif (optio!15i '!DID filename ••• 

• Tex: with tables: 

!DIll .( [options) filename ••• 
or tlti lilename ••• I aro4l' [options) -GUll 

or tbl 61ename ••• I troB (optionsi -GUll 

• Text with equations: 

I2IDI ... [options) tilea.ame ••• 
or Deqa filename ... I IUOtr [optiO!15) -_ 
or eqa filename ••• I traB [options) -GUll 

• Text with both tables and equations: 

IIUII ~ ... [optionsi 61ename •• , 
or tltl filename ••• I Ileqa I DroB [optionsi -cam 
or tbl 61ename ••• I eqa I troB [09tioasl -GUll 

When formatting a document -..nth tVOjf. the oUqNt should normally be l'roc::ssed for a ~ type of 
ten:'l:tin.ai, beclllSe the output may requite some features tha& are Sl)eCific to a liVeD terminal, e.a-, 
reverse paper motion or halt·line pa~r motion in both directioas. Some commonly-used termiaal 
~ lOd the ct)mmand lines .~ropriate for them are given below. See (2.4) as well as ]000), 
450(1), hp(l), co/(O, and tmPrtnais(7) for further information. 

• OASDOO (QSDOO/OTOOO) in lO-pitch. 6 tines/inch mode mel a line leqth of 65 charaaer!: 

cam 61ename .•• 
0' IUOfI'· noo -h .!JUD tilerwne .•• 

• OASDOO (GSDOO/OTOOO) in 12-pitch. 6 lines/inch mode and a line leDIlh of 80-r.lmer than 
6S~rs: 

!DID ·12 filename ... 
or IU'OB ·noo-12 ·rW80 -rOJ -h -mm tUename ••• 

or, equivaiently (and !norc suco:inl;-Jy): 



......, -TJOo.U -rn -II -mill filename ••• 

• OASl4S0 in l~pitdl. 61iDesf'mch mode: 

IIIID -T .. 50 ftlenamc: ••• 
0' III1df -T .. 50 -b -IDDI filename ••• 

• DASJ4S0 in 12-pitch. 6 lines/inch mode: 

IIIID -T .. 50.12 flleZWDI ••• 
M .... -T.c5o.U -rW80 -103 -b -!DIll fllezwne ••• 
M lII'OiI' -T"So.U ern -II -mill lilaname ••• 

• Hewlett·Paekard HP264x CllT family: 

IIIID -Tbp fllename ••• 
", aroit' -b -mm flleaame ••• I lip 

s 

• My tenninaJ incapable of reverse paper motioD (GE TenniNet, Texas Instruments 700 series, etc.): 

IIIID -Tm filename ••• 
or aroif -mID filename... I col 

• Versatec printer (see "P(t) for additional details): 

..., [vp-options) wmm ern -e filename ••• W 

", ..., [vp-options] wlII'Oif ern -mm filename... I col-

er course, lb/{·}) and tqn{l)/nlllw(l). if Deeded, must be invoked as shown in the command line 
prototypeS at the beginning of this section. 

It two-column processiD& (U.41 is used with nroff. either the -e option must be specified to mm(l), or 
the lI1O..6'output must be postprocessed by coHn. In the latter cue, the -n7 termiaal type must be 
speciAed to lITO§. the -b OptiOD must not be specified. and the output of co/(l) must be processed by 
the appropriate termi!W filter (e.g., JOO(l»~ mm{l) with the -c option baDdies aU this automatically. 

z... Panmeten that CaD Be Set from tbe CommaDd LJae 

NUItIber ~s.n are commonly used within PWBIMM La bold parameter values that coatrol various 
ISJICCZS of output style. MaDy or these can be changed within the text files via .Dr requests. In 
addition, some of these registers can be set from the commaad line itself. I useful feature for those 
parameters that should not be permanently embedded within the input tut itself. It used. these 
re;is&ers (with the possible eXCCl'tioD of the register P-see below) must be set CD the command liDe 
(or before the PW'8IMM macro definitions are processed) and their meaainp are: 

orAl bas the effect of iDvokiD& the .AF macro without an arzument {6.1.2!. 

-rBII defines the macros for the cover sheet and the table of contents. It nisi. table-of-contents 
proces:sin& is enabled. If If is 2. then cover-sheet Prcc:essiDa will occur. If If is 3. both will occur. 
Tlw is. B havina a value greater than 0 tWint!S the .TC (to.l) and/or .CS {lO.2} macros. Note 
that to have any effect. these rnac:os must IJso be ,,,vok& . 

·rClI "sets the type of copy (e.g.. DRAFT) to be printed It the bouom of each pqe. See {9.S}. 
D - 1 for OFFlCIAL FD..E COPY. 
n - 2 for DATE FILE COPY. 
D - 3 for DRAFT. 

-rOl sets ~ mod~. This f1a& requests the formatter to attempt to continue processing even if 
PWBIMM detects errors that would otherwise cause termination. It also includes some debugging 
information in the default paae header (9.2. 11.31. 

-------_. __ .. _- .. _-



-rLk sea the lenlth o( the pbysic::al pqe to Ie lines.l The delault vUU& is 66 lines per pale. This 
parameter is used for obwDina 8 liJ:1es.per-im:±l output 011 12-piu:h termi.D.aLs. or wtlen directinl 
ou~ut to a Versatec printer. 

-rNil speciftes the pqe aumberini stYle. When II is 0 (detauld. all pqes let the (prevaililla) hader 
{9.2l. "iII1l=" is 1. the pale beader feIIl¥es the footer 011 pale 1 oaiy. Wbea" is 2. the pace 
header is omit~ from pale 1. When" is 3, ··sectioll-9&le" aumberinl {4.5l occurs. Whea" is 
4, the rMfauit pqe header is suppressed: bowever a user-specified beader is aot a1fected. 

" o 
1 
1 
3 
4 

Pagwl 
beader 
beader ~ footer 
ao header 

P~lff. 

··seczioa-p:qe·· as footD' 
DO Ileader no I:1eader 

lIDless PH de1ined 

The contena of the prevailinl header and footer do not d~nd CD at the value 0( the number 
~r N; N on.\y conuols whether and wbere the Ileader (and. for N- 3. the footer) is priated. 
as wei! as the pa~ aumberina style. In particular, it the beader and footer are aull {9.1. 9.51. 
the value of N is irTelevanL 

-rOle off sea output Ie spaces to the righL I It is beipful for adjustinl output positioainl on some 
terminais. NOTE.: The rqislCr aame is the capital. lener "0". /fOr the digit zero (0). 

-rP" ~ that the pales oC the docume:1t are to be aumber:d starti.aa with If. This relis&er may 
also be set via a .ar request in the input teX%. 

-rSil sea the point size and verUc::al ~ for the d.ocumem. The default" is 10. i.e •• lQ.point type 
on 12-point lea.dini (vertica1 spaciac). &iviD& 6 lines per im:h {ll.al. This parameter applies to 
rrolfon.\y. 

·fT" prov;des ~er settings for certain deV;ces. Ir" is 1. then the line lenp and pqe offset are 
Set for output directed ·to a OASDOO or OASI450 ill 12-piu:h, 6 lineslincb mode. i.e.. they are 
set to 80 and 3. respec:tively. Set:tinl" to 1 chanaes the pqe lecath to 84 lines per pqe and 
inhibia UIlderl.inini; it is meant for output sent to the Versatec printer. The default value for" 
is O. nus parameter applies to nroffoaJ..,. 

·rUI conuois underlininl of section Ileadinp. This fJq ClUSCS on.\y leum and dilits to be 
UIld.erlined. Othmrise. all characten (indudiq spaces) are III1d.e:1ined (4.2.2.4.21. This 
parameter ~pties to nroffonJ.y. 

·rW/c pa3e width (Le .• line len(th and title lenlth) is set to Ic:.l This can be used to cllanle the ;:laIC 
width from the defauit value of 6.5 cb.ar:laers (6.5 inches). 

l..5 OmWioa of 'CDIII 

If a latie aumber of argumena is required oc the cammand liIle, it ~y be caaveaient to set up the 
fim (or oaiy) input me of a document as rouews: 

zero or more initializatiollS of registers lbu:d ih {2.4} 
.SO lusr/Ub/tmac:ltmac.m 
remamder of text 
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In this case, ODe must 1I0r use the -DUD f!q (nor the mm (1) command); the .50 request bas the 
equivalent eft'ect., but the resisters ill (2.4) must be initialized ~fo1W the .so request, because their 
values are mezinsful oaly if set before the macro definitions are processed. When usma this method.. 
II is best to "lock" uno the input file only those parameters that are seldom chanaed. For example: 

.m W 80 

.m' 0 10 

.ar N 3 

.Dr B 1 

..10 lusr/lib/tmKltmac.m 

.H 1 -INTRODUcnON-

specifies. for nro§. I line leDlth of 80, a pace OlTsel of 10, .. section-pase" numberia&, aad table of 
contents proc=ssin&-

3. FOIMATnNGCON~ 

3.1 Baie TenDS 

The DOnna! action of the formatters is to fill output lines from one or more input lines. The output 
lines may be juslt/ied so that both the left and right margins are aligned. A5 the lines are beina filled, 
words are hypbenated (3.4) as necessary. It is possible to turn any of these modes on and off (se: .SA 
(11.21, Hy (3.41, and the formaner .af and Ji requests [9». Tumina off fill mode also tums off 
justification and hypbenation. 

Certain formatLIl& c:ornmands (requests and macros) cause the tilling of the current output line to 
cease, the line (of whatever length) to be printed, and the subsequent text to begin a new output line. 
1bi.s printing of a partially filled output line is mown as a bmlk. A few formatter requests and most of 
the PWBIMM macros c:ause a break. 

While formalter requests can be used with PWBIMM, one must fuUy UDderstand the consequences and 
side-eff'ects that each such request might have. ActUally, there is little need to use formaner requests; 
the macros described here showd be USI':d in most cases because: 

- it is much easier to control (and cbaD&e at any later point in time) me overall stYle of the document. 

- complicated facilities (such as footnotes or tables of contents) can be obtained with ease. 

- the user is insuJlled from the peculiarities of the formatter lancua&e. 

A load rule is to use formatter requests oaly when absolutely necessary (3.9). 

III order to make it easy to revise the input text at a later time, input lines should be kept shan and 
sbould be broken at the end of clauses; each new full 2n~nt:1! must begin on a new line. 

3.1 Mpmeats aad Doable Qqoces 

For my macro can, a IIIIiI tI/'fUI1WnI is m araumem whose width is zero. Such an aqumcnt often has a 
special meanin~ the preferred form for a nulllfl11lDeDt is ••• Note th.al omirring an araument is 1101 the 
same IS supplyina a ""'I Q1'fIIIJWnr (for example, see the .MY macro in (6.6}). Furthermore, omitted 
araumeats c:aa occur onJy at the end of m araumen' list, wbile null arsuments c:aa occur anywbere. 

t- -- AD, macro arpmeal containina ordiDary (paddable) spaces must be e:aclosed in double quotes (-).2 
Otherwise, it will be treated u several separate arauments. 

2. A dDu .. quote (.) is • #IfPt dw'IC:Icr tbal 1111111 IXII be CDafu.ed willi twO apoiSU'Opbcs or lCUIe III:QIftIS C"). or wn.b two 
paVilIGZIIII C'). 
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Double quotes (-) are /for permiued IS put of the V'!llue 0( a aw:::o qualf;nt or of a mini thal is to be 
used as a macro 3J1UDleDL II lOU must, use two &rave accents CO) UJ.dIor two acute accents ("") 
imread This n::mic:tion is aecessary beause maay macro arsume.ats are processed (iaterl'reted) a 
vuiable aumber of times; (or example, headinCS are 8m printed in the teXl aad may be (re)priated in 
-the table of contealS. 

3.3 TJllpcldule Spaces 

When OUtl'Ul U.aes are justl/i«l to Ii~ an evea rigln mat'lia. exisUaI s-paces ill a U.ae may bave 
additioaal Sf*:5 at'l'ended to them. This may bum the desired w~ of tat. To avoid this 
problem. it is aec:ssary to be able to ~y a spu:e that c:aanoc be e."C;Jmdeci durinl justification. i.e.. 
an unptIdtJ4bk sptlC~. There are several ways to ac:omplWl this. 

F"~ OI1e may type a bxkslash (oUo~ by a space ("'\ ",. This pair 0( characters directly ienemes 
an unptJdJiJzbk sptl&~. Second. one may sacrifice some seldom-used char'Kter to be translated into a 
space upon outpuL Because this trmslation occurs after justification, the chosen character may be used 
anywhere an unpaddable space is desired. The tilde (-, is o{ta.a used (or this purpose. To use it in this 
way. insert the (oilowinl at the ~I of the documenc: 

.rr -

It a tilde must aauaUy appear in the ouq,uc. it c:m be temporarily "recovered" by insertiaa: 
., .tt-

before the place where it is Deeded. Its ::m:vious usage is r=tored by repeatinl the-".rr _'0. but only 
after a break or after the line c:ontai.ai.aa the tilde bas been (on::d OUL Nate ttw the use of the tilde in 
this fashion is fIOt recommended for documents in which the tilde is used within equations. 

3." HTPbeudaa 

The formatters (and. therefore. PWBIMM) wiD automatically byphenate words, it aeed be. However. 
the user may speQ!y the bYllhenation points for a speci1ic occurrence of any wont by the use of a 
special character Icnowa as a bYllhenatioD indicator, or may sp=cif'y byphenatioa points for a smalllisc of 
words (about 128 characters). 

II the hyphf!NIllOlf IIfdiClZlOr (initiaily. the two-cbancter sequence "\~">"~ 11 the bqin.aing of a 
wont. the ~rd is nor hypbenated. Alternatively. it em be used to indicate IqaI hyphenation poind.!) 
inside a wont. In any case. ail oc::urrences 0( the hyphenatiOl1 indicalOr disappear OD outl'uL 

The user may ~.fy a different hyphenatioa indicalor: 

.HC [hYllheaalion-i.ndic:uarJ 

The drI:un:Ulex ( .. ) is often used ror thi.s purpose; this is doae by inseninc the (ollowinl al the 
beginning of a doc:ument: 

.HC -

Note that any wont coar.a.i.aina hyphens or dashes-wo lcDowa as ,m dashes-will be Iiypnenated 
immediately after a hyphen or dash if it is necessary to hyphenate. the wont. n.n if tM ./tJrmIlae 
hypiwlfdlHJIf fiIlJl:t1tJIf IS runrftJ off. 

Hypbenation an be turned off in the body of the texI by specifyina: 

.m' Hy 0 

ona at the belinning of the doc:-.unenL For hypbenatioa cancrol ""thin foocnole teXl and u:::ass pqes. 
see {8.JJ. 

The user may su;!;!ly. via the .hw request. a smail list at wards with the proper hYllhenatioD potnts 
im1ic:::a1ed. For exam;!le. to indicate the proper Ilyphenatioa of the word ·'printout." one may stJeCify: 



.hw print-out 

3.! Talis 

9 

The macros .MT [6.61 •• Te {to.I}, and .CS {lO.2} use the formatter .ta request to set tab stops, and 
then rCSlore the d4/aul1 values' of ~b settings. Thus, seniD& ~bs LO 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 inpul liM, rather than 
iu positiOll on the outpUt line. In~, tab c:haracters should appear only on lines processed in 
uno-M" mode (3.1l. 
Also DOte that tb/(l) (7.J) changes tab SlOps, but does not restore the deCault tab seuin&s. 

3.6 Special Use of tbe BEL Character 

The non-printin& character BEl. is used as a delimiter in many macros where it is necessary to compute 
the width oC an argument or to delimit arbitrary text. e.g., in headers and footers {9J. beadings (41. and 

. list maries {SI. Users who include BEl. cbaraders in their input. text (e:specia1.Iy in arguments to 
m.aaos) will receive rn.a.n&Jed output. 

3.1 Ballets 

A bullet (.) is often obtained on a typewriter terminal by using an "0" overstrUCk by a u+ n. For 
compatibility with rrojf. a bullet string is provided by I'WBIMM. Rather than o~king, use the 
sequence: 

\-mU 
wberever a bullet is desired. Note that the bullet list (.BL) macrQS {S.J.3.2} usc this string to 
automatically &enerate the buDets for the lisI items. . 

3.1 Dulles. MiDas Sips, od HTPbeu 

TlOlbas distinct ~bic:s for • dash, a minus sisn, and a hyphen. while nroff does noL Those wilo 
intend to use nroffonly may use the minus siBIl (u.") for aU three. 

Those who wish m:ainJy to use voffsbould follow the esc:ape conventions of (91. 

Those wbo WUlt to use both formatters must take care during text preparation. Unfortunately. these 
ch.uacters cannot be represented iD a way that is both compatible and convenient. We suuest the 
follow1na approach; 

DIsh Type \-(EM for each text dash for both nroffand rro§. This string generates an em dash 
(-) in ITOI and &enerates U_" in nro§. Note that the dash list (.DL) macros {S.3.3.3} 
automatically ienerate the em dasbes for the list items. 

Hyphen Type .. • .. and use as is for both formatters. Nroffwill print it as is. and rroffwill print a true 
hypb~ 

Minus Type u,." for a true minus sign, reprdless of formatter. NroffwiU dfer:tively ignore the u, .. , while ITOffwill print a true minus sign. . 

3.' Trademark StriDI 

A trademark string \e(Tm is now available with PWBIMM. This places the letters ··TM" one·haJ! line 
abcwe the text that it follows. 

---~~.-- ~---
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For~le: 

The PWB/UMX\ -(Tm C.ser's Manual is available" from the librvy. 

yields: 
The PWBlUNIXt'W User's Maaual is avUlable from the library. 

l.10 U. 01 Ferman.f Requests 

Most formauer requestS [91 should IfGt be used with I'W1IIMM becaU3e I'W1IIMM provides die 
co~nc1in1 fonr..attial funC"Jons in a much more u.ser-oriented and SUllJri$e-(ree fashion than do the 
basic formatter request! {J.ll. However. some formatter requesa an useful with I'W9IMM. aame1r. 

.af .br .ce .de .ds .Ii .n .Is .m .ar 

.ax .m .rr .rs . .so .,sp .1& .ti .d .a-
The .cP. .11. and .ss requests are al.so sometimes useful for rro//. U.se of oCher requests without fully 
undema.r:ldinl their implicatioas very often leads to disaster. 

4. P.u..-\GltAl'HS .-\.~O HI.A.DINGS 

This section descibes simple p3n3I'4Pbs and section headings. AdditiorW para3I'4ph and list styles are 
c:oveml in {51. 

4.1 Puacnpbs 

.P [type} 
one or lIlore lines of text. 

This macro is used to be1in two kinds oC paragraphs. la a l~lt-justJ/ied parqrapb., the ftm line belias al 
the left m.argi.a. while in an lIuuntH paragraph. it is indented five spaces (see below). 

A document possesses a d~/aull paragraph sryw obtained by $1'eCifyUtl ••• P·· before each para~b that 
d~ not foUow a he:ldi.al \4.21. The default style is contrOlled by the register Pt. The iDitial value of 
Pt is O. which always provides left·justified para;raphs. All paracrapbs em be forced to be indentec1 by 
ill.serunl the foUowinl at the be3imUn& oC the documenc: 

".M Pt 1 

All pan;rapbs will be indented eXCC1't after beadings. lists. and displays if the foUo~ 

.M Pt 2 

is insened at the ~nl oC the documenL 

The amount a ;laragraph is indented is contained in the !'eIister PI. whose default value is S. To indent 
~hs by t say. 10 spac=s. insert: 

.M Pi 10 

at the ~ of the doc:umenL or course. bach the Pi and Pt resiSter values mUSt be steaW' than 
zero for any ~bs to be indented. 

The number re~ter Ps controls the amount of ~, between paragraphs. By default. Ps is set to 1. 
yie!dini one blanX space (liz a vertical space) . 

.",. Vaiua that sp«:fI i~nlQtl01f musz I» unsc:ded and an! ~_ <U "drtzra.t:te poSIliolU. •• i.e.. <u a 

1fJJ.miJg 0/ em. In tro6. an en 13 tJw trZIItfiJer 0/ pollia (J pallfl - 1172 0/ all ,neJr) «(fIlII (0 half (M 
~I palm stU. In llto6. an en IS equal co (he wldrJr 0/ a chtzrrzt:rD'. 

R~e:u of the value of P-.. an jndiVlduai pan~l'b can be forced to be leit-justiiied or indented... 
··.P 0" alwaY' forces left justidclliOI£ ' •• !' It. iiways causes indentation by the amount specified by the 
~l'f. 



It .P oc:urs inside a lis:. the indent (if any) of the pangrapb is added to the curreatlist indent (S). 

~ Nllmbereli HeadID:s 

.H level [beadiDa-tut] 
zero or more lines of text 
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!be .H macro provides seven levels of numbered headings, as illustrated by this document. Level 1 is 
tbe most major or bieb~ leve! 7 the lowest. 

,.,. ~ is 1tIJ nftd jOr 4 .P macro aft~ a .R (or .HU (4 . .3)}. b«D~ tN .H mat:IO 4i.so prdomrs 1M 
j&w:r1O" o/IM .P mIJCrO. In ftJCt, if a .P /ollows a .H. tM .P is ignomi. (4.2.2.2). 

4.1.1 NomrtlJ AfJPftUGla. The normal appearance of hcadinp is as shown in this document. The 
etrecr o( .H varies a.ccordina to the nl argument. F"trst-Ievel hcadinp are ~tied by two blank lines 
(one venic:af space); all others are pr«tdsl by one blank line (~ a vertical space) • 

• H 1 heading-text pves an underlined (bold) hcadina jOllowt!d by a single blank line (~ a vertical 
space). The foUowin& text begins on a new line and is indented according to the 
current parasraph type. Full capital letters· should norma1ly be used to make the 

.H 2 head.ina-text 

.H /I heading-text 

i1eadina stand OUL . 

yields aD underlined (bold) heading fonowed by a single blank line (~ a venical 
space). The (oUowing text begins on a new line and is indented according to the 
current paragrapb type. Normally. initial capitals are used. 

for .3 < n ~ 7. produces an underlined (italic:) heading fonowed by two $l)aC:S: 
The following text appears on the same line. i.e •• these are run-in beadings. 

Appropriate numbering and spacing (horizontal and vertical) oa:ur even if the hcadinl text is omined 
from a .H macro c:a1l. 

Here are the tim few .H calls of {4}: 

.R 1 "PARAGRAPHS AND HEADINGS'" 

.H 2 "Parqrapbs-

.H 2 ~umbered Head.in;s" 

.H .3 ~ormal Appearance.-

.H .3 -A1terina Appearance of Headings.­

.H 4 "Pre·Spacing and P3le E,j~.ion.­

.H 4 -Spacing After Headings.· 

.H 4 ~tered Headinp.-

.H 4 -SOld. Italic. and Underlined Headings.­

.H 5 -Canuol by Level.-

4.2.2 AlJlrirrg APPftUan~ o[ HetUiings. Users satisfied with the default appearance of headinp may Skip 
to (4 . .3). One can modify the appearance of beadings quite easily by setting cenain resisters and strings 
It the be&innin& of the document. This permits quick alteration of a doc:ument's style. because this 
style-conuol information is conc::nuated in a few lines. rather than beinI distributed throughout the 
doaunenL . 

4.1.1.1 p,.,.Spadng and P~ FJ«rion. A first-level headin& norma1ly has two blank lines (one vertical 
space) precedina it. and all otbm have ODe blank line (~ a vertical space). It a muJti·line headina 
were to be split across pales. it is automatically moved to the top of the next ,age. Every first-level 
heading may be forced to the top of a new PIle by inserting: 

.m' :,; 1 

It tbe beg:innina of the dcc:ument. Long documents may be made more manageable if each section 
SWU OD a new page. Settinl Ej to a bieber value causes the same etrect for beadings up to that level. 
i.e •• a PIle eject occurs if the heading level is less than or equal to Ej. 
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4.1.1.l SptlClnr AjUr Headings. Three relisten control the appearance of text immediately (oUowinl a 
.H C3l1. They are Hb (headinl bre:a.lc level). Hs (headin, space level), aad Hi (post-badinl indent>. 

If the headinl level is I~ than or equal to Hb, a break (3.1) OCCW'S after the hadin.. If the headinl 
level is less thaD or equal to Hs, a blank liDe ('II a vertical space) is iDsened after the beadiDa. Defaults 
for Hb and Hs are 2. II a headin, level is pater than Hb and We pacer thaD Hs. then the badinl 
(if any) is run into the followm, text. These rqistet'3 permit l1e:adings to be se;araled from the text in 
a COasisteal way WOUchOUl a document. wbile allowina easy alterUion of white S1'&ce and head.inl 
~basis. 

For any S14nd-alone h=di.al. i.e.. a hudinl aoc run into the (oUowinl text, the aliamneftc of the aext 
line of ou~uc is COIltrolled by the ~ter Hi. II Hi is O. text is le{t-jus&ified. II Hi is 1 (the d.lauil 
value), the text is indented a.ccordinl to the parqrapb type as specified by the relister Pt (4.1). F"uWly. 
it Hi is 2. text is indented to line up with. the lim word 0{ the headina itseif. so thac the headinl 
aumber stands out more clearly. 

For example. to cause a blank line (YJ a vertical spa&:e) to ~ after the lim three heading levels. to 
have ao run-in headings, and to (orce the text followin, all !leadings to be left-justified (reprdless of 
the value of Pt), the foUowinl should appear at the top of the document: 

.ar lis 3 

.ar Hb 7 

.m' Hi 0 

4.1.1.J QntemJ Heading$. The register He c:m be used to obtain Cet1lena headings. A !ladin, is 
c:atered if it! level is less than or equal to He, and if it is also stand-alone (4.2.2.2). Ht: is 0 initially 
(no centemi headings). 

4.1.2.4 Bold. Italic. and Underlined Headings. 

4.2.1.4.1 Conl11ll by LlVeL Any hadinl that is underlined by "",ffis made bold or iraJic by trrJif. The 
string HF (hadin, fonu contains seven codes that specify the fanes for hadin, levels 1-7. The lqat 
ccc:1es. ~eir interpretations. and the defaults for HF are: 

Fomfdrt8 I HFC. IAlauil 
I 1 j HF 

aroal' I no underline underline undertine 3322222 
troal' roman italic bold 3322222 

Thus. all leveis are underlined in rrroff, in trrJ1!. levels 1 and 2 are bold.. level! 3 tbroulb 7 are italic:. 
The user may re!et HF as desired. Any value omitted from the nlbt end of the lis, is takea to be 1. 
For example. the foUowin, would result in five underlined (bold) levels and two Iloa-underlined 
(roman) levels: 

.ds HF 3 3 3 3 3 

4.2.1. 4.2 Nroff Uttderliruffg SlYie. Nroff c:m underline in twa ways. The normal stYle (.ut ~uest) is to 
underline oaly lettet'3 and dilia. The continuous style (.c:u request) underlines all characters. inciudinl 
~ By default. PW"EIIMM attempt! to use the continuous stYle· 011 any hadin, that is to be 
underlined and is short enough to fil oa a sin3le line. II. hadin, is to be underlined. but is teo 10121. 
it is underlined the normal way (i.e.. only leCleTS and dilit! are underlined). 

All underlininl of he:ldinp can be forced to the 11arm.a1 "y by usiDl the -rUl flaI when invokinl rrroff 
{2.41. 

4.2.2JJ Htadinr POIfII Si:u. The ~r may aJ50 specify the desi.r=d point m: for each Ileadinl levet 
with the HP strinI (for use with rrogonly) . 

. ds liP [psll [psll [P53) (ps4J [psS) (ps6) [ps1J 
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Br del'ault. the text of headiaas (.H aDd .HU) is printed in the same poilu size IS the body exrqr that 
bold swxl-aJoae headiDp are printed m • size one point 1IIDIl1er than the body. The striDl lIP. similar 
10 lbe sum, HF. can be specified to contain up to sevell values, correspondinl 10 the seven levels of 
hadblp. For example: 

.ds HP 12 12 11 10 10 10 10 

specifies that the Irst and second lewl headinp are 10 be priDted in 12-point type, with the remainder 
printed in I().poiDL Note that the specified values may also be reJatiw point-size chaDles, e.a.: 

~ HP + 2 + 2 -I -I 

It absolute point sizes are specified. then those sizes will be used reprdless of the point size of the 
body 0( the doc:umenL It reiative point sizes are specified.. theD the point sizes for the hadiDp will be 
relaQve to the point size of the body, eYeD if the laner is chaDged. 

Omitted or zero values imply tIw the _fault poim size will be used for the correspondiDI beading 
level. 

rr 0,,1y rhI poilll sb% of tilt Mading: is 4If«taJ. Stl«igirrg Q lturt point _ withaut providing incrftued 
Nrlictll sptldng "~iG .HX and/or .HZJ mtIY ~ oWl'pt'ilUing. 

4.1.2.S Mtltking Sryla-Nu",.,au Gnd Co"t:tUelltlrion. 

.~ [arsl] ••• (ars7) 

The registers named HI through H7 are used as counterS for the seven levels of headiDp. Their 
values are normally printed usia, Arabic Dumerals. The.HM maao (hadinl marJc style) allows this 
cboic:: to be overridden. thus providiD& "outline" and other documeDt styles. This macro can bave up 
to seVeD arluments; each araumeDI is a miDI indicatin& the type of mar1ciD1 to be used. LepI values 
and their meaniDp are shown belOW; omined values are interpreted IS I, wbile iUepI values have DO 
e8'ecL 

1 Alabic (default for all levels) . 
0001 Arabic with enough leadinl zeroes to let 

the speciJied Dumber of eliaits 
A Upper-c:ase aJpbabeUc 
I Lower-c:ase alphabetic 
I Upper-case R.DmID 

Lower-case R.oman 

By default. the complete headiq mark for a liVeD level is built by CODcateDltin& the mark for thai level 
to the right of all marts for all levels or higher value. To inhibit the concatenation of be.ldinl level 
maries. i.e., to obtain just the cwmn level mark followed by a period. set the resister HI (heading-mark 
type) 10 1. 

For example, I commoaly-used "oudiDe" style is obtained by: 

.HMIAlai 

.Dr Ht 1 

.u tIDD ......... HeMID&s 

.HU headiD&-texl 

.HU is I special case oC .R: it is bandJed in the same way u .H. excepc thai DO headiDl mark is printed. 
In order 10 presero.re the hierarcbical suuc:tUre or beadi.DIS when .H and .HU calls are intermixed. eacb 
.Ht1 headiDl is coasidered 10 exist at the level liven by register Hu. wbose initial value is 2. Thus, in 
tbe DOrma! case, me on.Iy dift'erenc:: between: 
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.HU beading-text 

aad 

.R 1 beadini-teXt 
is the printiJ:ll of the headinl aw1c ror the laaer. Bom have the e1!'ect of iDcrementina the numberinl 
caUDle' for leYei ~ and re!ettiDl to zero the CDUDlerS for levels 3 throulh 7. Typic:aJly. the value of 
Hu should be set to make lUU1umbered he:ldinp (It any) be the Iowest-Ieve! he:zdin1S in a document. 

.HU C3D be especWly helpful in settiDl Ul' Appmdices and other sectioas that may not at weU iDto the 
numberinl sc:beme oC the maiD body of a dOcument {13~1J. 

4.4 HndiDlS aad the Tabl. 01 C4ateDts 

The text of headings and their carrespondinl pqe numben caa be automaticaily cailected for a table of 
co11tentS. This i.s accomplished by doing the fOUowinl three thinp: 

• speciCyinl in the register a wbat level heac:liD;s are to be saved; 
• involcinl the • TC m.aao (I 0.1) at the end of the doc:ument; 
• and !'peCifying ·rBn {2AI 011 the command line. 

AtJy he:adinl whose level is less thaD or equal to the value oC the t"e1ister a (contents level) is saved 
and later disptayed in the table of contents. The deCault value for Cl is ~ i.e.. the tlrst two leveis of 
headinlS are saved. 

Due to the way the he3diciS are saved. it is possible to exceed the formatter's stor.qe capacity. 
parUc:Watly when savini cnaay levels of many he:u:linp. while also processing disl:Ilays (7) and footnotes 
{SI. It this t:appea.s. the "Out o{ te= lUe space" dial%1osUC {Appendix El will be issued; the oaly 
remedy is to save fewer leveis and/or to have fewer words in the heading text. 

40$ F1nt-Lc"e! Hudl.q:s aDd fU p. NUlDberiq SITte 

By default. pales are numbered sequentially at the top of the PIlle. For IlI'Ie documena. it may be 
c:1esinble to use pale numberil!1 of the form "section-PII~ t. where S«tlQ" is the number oC the 
current am-level aeadi.nl- This pase numberial style can be achieved by sped{yina the flq -rN3 on 
the command line {9.91. As a side e1!'ect. this also has the efl'ect oC settin& Ej to I, i.e., ead1 section 
bqins 00 a new pqe. In this style, the paae number i.s printed at the bormm of the paP. so that the 
correa section number is printed. 

~, User bit ~ • 

,.. 17ris S«rio" U i".ndMJ o,,1y jiJr ILWIS who an at:ClSZOtrWd lU writmg formtJlf6 macros. 

.EX dleve! neve! he:u1in3-text 

.HZ dlevei nevel lle:lding-text 

The .HX and .HZ tnaC'OS are the a::e:ms by wbic:h the user obtains a flaaJ level of cootrol over the 
pre";ously~bed heading mecllanism. PwlItMM doe$ not define .HX and .HZ:. they are intended to 
be defined by the user. The.H macro invokes .HX shortly before the acnW beadina text is printed:. it 
ails .HZ a3 its last ~on. All the default actioDS occur it these maaas are not defined. If the .HX or 
.HZ (or both) are deiined by the user. the user-sup,:llied definition i.s inter;reted al the appropriate 
poiaL These macros can therefore iniluence the I:Iandllnl of all heacHn", because the .HU macro is 
-=nWly a .spccW case of the .H macro. 

If the user originally invoked the .H macro, then the derived level (dkwl) mel the te:I.l level (r/lw/) 
are both equal to the level given in the .H iDvoca1ion. It the user orilinaUy invoked the .HU mac:o 
(4.31. dMwi is equal to the coatents of r~ Hu. and rllMi is 0_ In both c:ase:s. 1wtuJirrg-1D:l is the text 
of the origiaai invocation. 

By the time .H ca1ls .fIX. it h2S aire:uiy incremented tile ae.adinl c:ounlef of the specified level 
{4.ll5}. ;n'Oduced blank liae(s) (vertic::1i spac:) to prec..-de the headinlI4.2.l.l}, and accumulated the 
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"headiD& mark", Le .• the Strina 0( diaits. letters, and periods Deeded for a numbered headin&. When 
.HX is called. all user·accessible rcliStCn and strings can be referenced. as MU IS the followin&: 

suin& }o II rnl is non-zero. this string contains the "heading mark. It Two unpaddable spaus 
(to separate the If'IIZrJc from the ~dlng) have been appended to this suin&. If rlewl is 
0, this suinl i.s null. 

reaister :0 This register indicates the type of spacing that is to foUow the heading (<4~2.2). A 
YlJue of 0 means that the headinl is run-in. A value of 1 means a break (but no blank 
line) is to foUow the beactins. A value of 2 means that a blank line (Y.z .. vertical 
spICe) is to foUow the headin&-

Mill )2 If rqi.ster ;0 is 0, this suing contains two unpaddable spICeS that will be used to 
separ3te the (run-in) Mading from the foUowinl rm. II resister :0 is non-zero, this 
saini is null. 

re;i.ster :3 This reaister contains an adjustment fac:tor for •• ne request issued before the heading 
is actually printed. On entry to .HX. it has the value J if dJr,c/ equals 1. and 1 
otherwise. The .ne request is for the foUowin& number or lines: the contents of the 
rqi.ster ;0 taken as blank lines (halves of vertical space) plus the contents of reliSler ;3 
IS blank lines (halves of vertical space) plus the number of lines or the heading. 

,The user may alter the values of )0. 12. and ;J within .HX IS desired. The foUowing are examples of 
actions that might be l)Cnonned by defining .HX to include the lines shown: 

Change first·level beadinl mark from format n. to n.0: 
.if \\51-1 .ds }O \\n(H1.0\O\O (c stands for a spac:) 

Separate run-in beadina from the text with a period and two unpaddable spaces: 
.if \\n(;o- 0 .ds )2 .'(:J '(:J 

A5sUre that at least 15 lines are left on the page before printina I fim-leve1 hadins: 
.if \\51-1 .Dr ;3 15-\\11(;0 

Add 3 additional blank lines before each 8m·level beadinc: 
.if \\51- 1 .sp 3 

II 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-eontrolled actions after the head.in& is produced. For 
example, in a large document, sections may correspond to chapters of a book, and the user may want to 
reset counters for footnotes, filW'CS, tables, etc. Another use might be to change a PIge header or 
rooter .. For example: 

.de HZ 

.if \\SI- 1 \(.Dr :p 0 \- footnotes 
Dr F, 0 \- fiaures 
Dr Tb 0 \. tables 
Dr Ec 0 \ - equations 
PF ···Section \\$J.'~ 

4.7 HlDu ror Larp Doc:ameau 

A large document is often oflanized for convenience into one file per section. II the files are 
numbered., it is wise to use enough dilits in the names of these files for the maximum number of 
sections. i.e., use su1b numbers 01 throulb 20 rather than 1 through 9 aDd 10 through 20. 

Users often want to format individual sections of 10111 documents. To do this with the correct section 
numbers. it is necessary to set rqisICr HI to 1 less than the number of the section just ~for~ the 
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co~adU1c ··.H I" CIJL Far example, 11 the be1imUn, o( .section 5, iDsetc 

.m' HI 4 

,.,. T1ra is a dturpl'Out prtJ/.:DI% it d6/etlt3 tM autcJm4lic (n)lfWrIbe;ng 01 S«ZioIlJ wh.n s«tiOIlJ an addlld 
or dIllGtd. R~mtJ'N sudr /ina til soon = JIUSlble. 

5. LlS1'S 

This seaioa describes man,. different icineSs oC listS: automatic:aUy-aumbered anel aJl'babedzed lists. 
bullet lisu. d.as.I1 lists. lists with arbitrarY marla. and lists starlin, with arbicrary mings. e.". with terms 
or pbnse:s to be defined.. 

!.1 Basic Approach 

In order to avoid repetitive typlaS of UlumeDt5 to describe the appearance oC items in a list: JlWB/M.\i 
provides a convenient way to specify llsts. All lists are composed o( the (aUowin, partS: 

• A lisI-",itiaJizarion a:w::o that controls the appearance oC the lise tine s~ indentation. markin, 
with special symbols. and numbetinl or alpbabetizin .. 

• One or more List 1t4", (.LD ~ e::ICb followed by the actual text or the correspondinllist item. 

• The L~ End (.LE) aw:ro UW termi.aales the list and restores the plTlious indeDtation. 

Lists may be llested up to five levels. The list-initialization macro saves the previous Us StatUS 

(indentation. marlci.al stYle. etc.); the .LE mac'O restOres iL 

With this approach. the format or a list is specified oaly oace at the bqinning or that list. In addition. 
by buildinl OD the exislinl SUUClUte. users may a=ate their own c:t.ISlOmized sets of Us alIC'OS with 
relatively liaie effort (S.ol, Appendix A. Appendix SI. 
5.2 Sam"Je Nested Usts 

The input for severa.! lists and the corrapondinl output are shown below. The.AL and .Dt macro 
c:alls (5'.3.31 coatained therein are examples o( the lisr·ilUllaU:tltlOn macros. This example willl1elp us to 
explain the materiaJ in the faUawinl sections. Input text: 

) 



.Al. A 

.U 
This is an alphabetized item. 
This text sbows the alignment of the second line of the item. 
The quick brown fox jumped over the lazy dOS'S blck. 
".AI. 
.u 
'This is a numbered item. 
This text shoVPS the alicnment of the second line of the item. 
The quick brown fox jumped over the lazy dol's back. 
.DL 
.U 
This is • dash item. 
This text shows the alignment of the second line of the item. 
The quiclc brown fox jumped over the 1azy doa's back. 
.U + 1 
This is • dasb item with a "plus" IS prefix. 
This text sbows the alignment of the second line of the item. 
The quick brown fox jumped over the lazy doa's blck. 
.LE 
.Ll 
This is numbered item 2 • 
• LE 
.Ll 
This is another aiphabetized item. B. 
This text" sbows the alignment of the second line of the item. 
The quick brown fox jumped over the lazy dOS'S blCk. 
.LE 
.P 
This paragrapb appears at the left margin. 

Output: 

17 

A. This is an alphabetized item. This text shows the alignment of the second line of the item. The 
quia brown fox jumped over the lazy doa's back. 

1. This is • numbered item. This text shows the alignment of the secoad line of the item. 
The quick brown fox jumped over the lazy dOS'S back. 

- This is a dash item. This text sbows the alignment of the second line of the item. The 
quick brown fox jumped over the lazy dos's back. 

+ - This is • dash item with a "plus" u prefix. This text shows the alignment of the second 
line of the item. The quick brown fox jumped over the lazy dOS'S back. 

2. This is Dumbered item 2. 

a This is another alphabetized item. B. This text shows the aliC!iment of the second line 0( the 
item. The quick brown fox jumped over the lazy dog's bKk. 

This pal2lraph appears at the left DWJiD. • 
5.3 Basle List Macros 

Because all lists share the same overall strUcture except for the list-initialization macro. we first discuss 
the mac:ros common to all lists. Eacb list-initialization macro is covered in (S.3.3). 
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S.J.l L;sr I~m. 

.u [mark) [II 
oae or more lines of text that make I!l' the list item. 

\. 

The .Ll aw::ro i! used with aU lists. It aorma1ly causes the outpal at a siDIie blaak Line (~ a vertic::d 
space) before its item. althoulh this may be su~ It ao arcumeats are liva. it labels ilS item 
wilb the <:IInW1ft ntIUlc, wbich is ~ed by the mas receae lisI-iDilia1iz:acioa macro. It a siDI1e 
alIument is liveD to .U. tbat aqumeal is outpUt i1U2rJJl 0/ the current mart. If' twa aqumenlS are 
riven. the am ugumenl becomes a ~ to the currenl marie., thus aUowiDl the ~ to ezDl'hasize ODe 
or more items in a Us. One W1paddable space is imerted between the preB.:c and the awZ.. For 
~x~te: 

.BL 6 

.U 
This is • simple bullet item. 
.U+ 
This replaa:s the bullet with a "plus:" 
.U + xxx 
Bat this uses "plus" as ~ to the ballet. 
.LE 

yields: 

• 'Ibis is a simple bWlec item. 

.;. 'Ibis replaas the buDel with a "plus." 

-I- • But this uses "plus" as prefix to the buJJet. 

,.,. 17w marie II'fU# not ",nmin ordJntUY ({JIIIidIlbIV SptIcts, b«tz1lSl aJi",lfWlIt 0/ ir.ms WIllI» lost if the right 
mtUfI1I is~{3.31. 

It the ~nt mtUIc (iD the ~1ft list) is a nuD saini. and the 8m arsumenl or .U is omilled or auO. 
the resulliDl effect is that or. hiliif'. i_1II. i.e.. the /irs, line of the (onowtna text is "oatdeat,ed." 
SWtiJ:II u the same place where the ntIUlc wowd bave started (5.3.3.61. 

1.J.i List End. 

.LE (11 

Ust End re:srores the swe ot the list back to Uw existi:a& just belore the IDOSI rec.a1t list-iaitiaLizadOD 
ID3C'O call. It the optional IlIUmen, is liven. the .LE OUIpUIS • blank line (~ a vertiCIl 51*0). This 
optioa silowd generally be used oaly when the .LE is (oUowed by nmninl text. but aot -he:J followed 
by a :mao t!w pn:x1uces blank lines of itS owa. such as .P, .Ii. or .ll 

.R and .HU automatic:aUy dear all list informatioa. sa oae may lepJIy omit the .LE(s) that wowd 
aormaUy oa:ur just before either of these macros. Sueb I pracUce is IfIJt recommeaded; bowever. 
because mo" will oa:ur if the list ten is separated from the badiDs u some laler time (e,I-. by 
imertiou o{ text), 

1.J.J List InmaJi:atlOn Macros. The foUowinl are the vvious list-iairializa&ion macros. They are 
-actually ~lemented as calls to the mare basic .La macro (5.4). 

S.J.J.l AUIOmtlDea/ly-NIIIffbttftd or Alphtzbft=d Lists. 

.AL [type I [text-indent! [1J 

The .AL macro is used to bqi:a sequentially-aumbered or alphabetized lisa. If there are 00 arauments. 
the list is aumben:d. .md text is iadenled Li (initially 5)· spac::s frem the indent in force wben the .AI.. 
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is c:allcc1, thus l'eavina room for two digits. a period. and two spac:s before the text. 

Spacinl at the beginning of the list and between the items can be suppressed by seuina the Ls (list 
space) rqistcr. Ls is set to the innermost list level for which spacin& is done. For example: 

.m' Ls 0 

specifies that no spacins will oa:ur around fl1fY list items. The default value for Ls is 6 (wbich is the 
mtl%i1fW1If list nestin, level). 

The ~ araument may be given to obtain a ciift'erent type of sequencin;. and its value should indicate 
the first element in the sequence desired. i.e •• it must be 1. A. &. I. Dr i {4.l.2.S).S If type is omiaed or 
null. then "1" is assumed.. If lI!XI-;nd~nt is non-null. it is used as the number of spaca from the 
current indent to the text. i.e •• it is used instead oC 1.1 for this list only. If laZ-;"."t is nuD. then the 
value of Li will be used. 

If the third argument is given. a blank line (~ a vertical spac:) wilJ not separate tbe items in the list. A 
blank line (~ a vertical space) will oc:aar before the first item. however. 

$.].].2 BulJ~r l.JSl. 

.BL [text-indent] (1] 

.BL begins a bullet list. in which each item is marked by a bullet (.) foUawed by one space. If rext­
in."t is non-null. it overrides the default indentation-the amount of paragraph indentation as given in 
the rezister Pi {4.l1.' 

If a ~nd argument is speC::Jiecf. :10 blank lines will separate the items in the list. 

S.]~].] Dash LISl. 

.DL hext-ind:ntl OJ 
eDL is identical to .BL. except that a dash is used instead of a bulJeL 

S.].]." Ma,kU Lis:. 

.ML mark hext-indent} UJ 
.ML is much like .BL and .DL. but expec".5 the user to specify an arbitrary mark. which may consist of 
more than a smele character. Text is indented ID:t-I"d~nr spaces it the second araument is not null~ 
otherwise.. the text is indented one more space thaD the width of m4,k. If the thircf. qument is 
specified. no blank lines will separate the items in the list. 

",. TM mark IffUSI 110' c:onll2i" ordinary (paddDb~) sptlc~s. b«a~ a/ig1r",.nt O/;WfU win ,. lost if rh~ ,,,hr 
trJdrrlll ~ jusli/i«J {J .3l. 

S.].].S R~/er~1If2 List. 

.RL [text-indent} [1] 

A .RL call begins an automatically-numbered lisI in wbich the number! are enclosed by square bracketS 
([]). Text-;IIMnt may be supplied. u for .At. If omined or nuD. it is assumed to be 6, a convenient 
value far lists numbered up to 99. If the secand qument is specified. no blanJc lines will separate the 
items in the list. The list oC references {14} was produced usin& the .n macro. 

4. Values USa, SlICCil'y lIXIezUIUoo must be IIIrKlIi«I ucS are trealed IS "dW'II:ler poaIIOAS." i.e.. IS tbe DlIIDber or "lIS. 
S. Mace USa, tbe "0001" romw illIOt pemultld. 
6. So dIaL, G UII delault c:ae. tbe Ia1 at tNBet UId dash Iisu !iDes liP Willi UIe b liDe or iDdenled puqrapfts. 
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• 
S.,J.,J.6 Yariab~-lum l.J.SL 

. vt text-indent (mark-indent! [U 

'When a list ~ with a • vt. there i.s etrectively no C'.Jn'tnt fl'fIZTIc: it i.s expected that each .LI will 
provide itS own mark. This rorm i.s typia.i.ly used to display definitions of terms or phrases. Marlc­,.fI' gives the cumber of ~ Crom the current indent to the Oqinninl of the mtUlc. and it defaults 
to 0 if omitted or cull. Tat-",d~nt gives the distance Crom the current indent to the bqinninl of the 
text. If the third UIUClent i.s ~ed. 110 bl.an1c lines will separate the items in the list. Here i.s an 
example of • vt usage: 

.tt -

.vt 20 2 

.LI mark-1 
Here i.s a description of marie 1; 
"marx r' of the .U line coatains a tilde tramlated to an un-paddable space in order 
to avoid extr:1 S"paces between 
"marie" and ''1'' !3.31 . 
. U second-mark 
This is the ~od mark. also IlSin3 a tilde translated. to an unpaddable space • 
. LI thlrtnnark 10r:tger -tbaa -indent: 
This item shows the effect of a 1001 marie; one space se~antes the marie 
rrom the text. 
.U -
This item enec!ively has :10 mark beause the 
tilde C01l0wU13 the .U i.s translated UltO a spa~_ 
.U 

yields: 

marx 1 

secoad marie 

Here i.s il descriptioo of marie l~ "mark 1" of the .U line ~oatai.as a tilde 
translated to an unpaddable S"pace in order to avoid eXU'a S1'ue5 between "marie" 
and "I" !3.31. 

This i.s the seamd marx. also usia, il tilde tran:slated to an unpaddable space. 

third mark longer than indent: 1'hi3 item shows the etrect of a 1001 mar~ oDe space 5el'Ulltcs the 
marie from the ten. 

This item effectively Il.a.s no mark becluse the tilde roUowina the .U i.s translated 
into a spao:. 

The tilde ~ment on the last .U above i.s required: otherwise a htz"rrng inMnt would have been 
produced.. A ha1'l!!lnJ'tUil!nt is produced by usinl . VI. and calling .U with 110 iU'I\lClents or with a null 
tir3t argument. For e:umple: 

.VI. 10 

.U 
H.:re is some text to snow a haniins indent. 
The first line of text i~ at the left rnar;in.. 
The second is indented 10 spaas • 
. LE 

YIelds: 

Here i.s some tex: :0 show a hanging i.cdent. The Brst line of text i.s at the left margin. The second is 
indented 1 0 !pa~ • 

.,. rn~:n2rlc MUSt trOt contain ordinary (ptUidtJiJ~) spat:n. b«aUS* aiignntlnl 0/ i~nu .,."n ~ lost rf {he r~hl 
maT'f11f ~ Juscrfied (J.J I. 
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5." Llsa-Becia Macro u4 Cilstomized Lists • 

• LB text-indent mark-indeDt pad type [r.:wk) [LJ-space] [LB-space] 

The list-initialization macros described above suffice for almost all cases. However. if Decessary. one 
may obtaiD more coDtrol over the layout of lists by usin& the basic list-begin macro .LB. wbich is also 
used by all the otber list-iDitialization macros (Appendix AI. Its U'JUments are IS follows: 

Tm-tn_nt lives the aumber of spaces that the text is to be indented from the current indent. 
Normally, this value is taken from the re&isler Li for automatic lists and from the rqisler Pi for bullet 
aad dash lists. 

The combinatioD of mQrk-jnMm and JXld determines the pJac::ment of the mark. The mark is piKed 
within aa area (called mQrk area) that swu nuuk-inMnt spaces to the ri&ht of the cumnt indeDt, and 
ends wbere the leXl begiDs (i.e.. ends laM_nt spaces to the riabt o( tbe current indent>. '7 Within the 
IZW'k area, the mark is ~ft-ju.slt/iU if ptld is O. It ptld is &realer tban O. say II. then " blanks are 
appended to the marie; tbe nuuk-iruJ.nt value is ilDored. lbe resuitina miDI immedialely precedes the 
lext. Tba1 is. tbe mark is effectively rirhl-justdiu ptJJI spaces immediately to tbe left of the lext. 

TyPl and mtJrlc interact to control the type of markinl used. If typt is O. simple markina is performed 
usm& the mark char'acler(s) found in the INlrk lrIumcnL If typt is areater tbaD O. automatic 
numberinl or alphabetizing is done. aDd mQrk is theD interpreted IS the first item in tbe sequence to be 
used for numbering or alphabetizing, i.e •• it is chosen from the set (1. ~ a. I. i) IS in {Sol.3.11. 'That 
is: 

TyPl Marie 
o omitted 
o SIr;ng 

>0 omitted 
>0 one 0(: 

1. ~ a. I, i 

Rnult 
bangial indent 
string is the mark 
arabic Dumberina 
automatic numberiDa or 

alphabetic sequenc:in& 

Each Don-zero value of tyPl (rom 1 to 6 selects I dift'erent way of displayiDl the items. The folJowinl 
~ble shows the Output appearance (or each value of tyPl: 

Tn- AP1J«Zl'Dn~ 

1 x. 
2 x) 
3 (x) 
4 [x) 
5 <x> 
6 (xl 

wbere x is tbe ,enerated Dumber or letter. 

,.. TIw mark must 1101 COlllllin ordilUl'Y (paddab~) spac~ b«Du. ali".",.m 0/ ;"111$ wiD bt /051 if lh~ right 
mtUgili if juslt/i«J (lol). 

U-spact sives the Dumber o( blank liDes (halves of a vertical space) that should be outlNt b). each .U 
macro in the list. If omjned., U-spact defaults to 1; the value 0 can be IISed to oblain compact lists. If 
U-spact is areater than 0, the .LJ macro issues a .De request (or two lines JUSt before printinl the mark. 

LB-spa~. the Dumber of blank lines (Y.z a vertical space) to be output by .LB itself. defaults to 0 if 
omined. 
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There are three reasccable combicatioll! of U-spaa aud c..B-spttt:8. The normal c::ase is to set U-sptJa 
to 1 and LB-spaa to 0, yieldlnl one blank line be[on e3d1 item in the lisI; suctl a list is usually 
terminated witll a ".LE I" to end the list wim a blank line. In the second case, for a more compact 
list. set U-spac~ to 0 and LB-spat:~ to I, and. apia. use ".LE 1" at the end of me list. The result is a 
List wim one blank line before and after it. If you set bam U-spaa and LlJ-sptla to O. and use ... LE" 
to end the ~ a list witllout arry blank lines will result. 

A,,~ndix A stlows :ne definitioll! of me List-initialization macros (S.J.J) in terms of the .L8 macro. 
A,,~dix a illustrates how the user can build ul'Ot1 thos.e macros to obtain other lcinds of lists. 

5. ME.'fORJu~l.rM .\;.~ RI1IASID P.U'!ll STYUS 

One use of ~MM is for the preparation of memoranda and released pa~~. whict1 have special 
requirements for the first pa!e and for me cover sheet. The information needed for the memorandum 
or released paper (title, author, date. c::ase numbe~. etc.) is entered in ttle same way for both stYtes; an 
Ui\lmect to one macro indicates whjctl style is being used. The foUowinl sectiOll! desc:ribe ttle macros 
used to provide this d.a.ta. The required order is shown in (6.91. 

Ir nc:1ther the memorandum nor released-pa~r Styte is desired. the maaos described below should be 
omitted from the input text. If the:se macros are omined. the drst page will simply have the pale 
header (9\ foUowed by the body of the doc:ument. 

6.1 TItle 

. Tt (cbarging-<:aSel (tiling-c1Sej 
one or more lines of title text 

The argumentS to the • TL maao are the charging case number(s) and filln; c:ase numbed!).' The tiue 
of the memorandum or paper foUows the .Tt maao and is processed in fill mode 13.ll. Multiple 
cllatging case numbe~ are entered as "sub-argumentS" by se;woatinl e2Ctl from the previous ·,vittl a 
comma and a spac=. and endosing me lnr/'~ argument within double quotes. Multiple filinl case 
!lumbers are entered similarly. For example: 

.Tt °12345. 67890'" 987654321 
On the construc:tioa of a table 
of all even prime !lumbers 

The .Or request may be used to bre:l.k the tiue into severa! lines. 

On output, the tide appe:us after the word "subject" in the memorandum StYle. In the released-paper 
style. the title is centered and underlined (bald>. 

6.2 .\athorfs) 

.AU o.a.me (initials I (toel (de,t} (ext) [rooml [ug) (ard rard 
The .AU macro receiVe:! as arguments information Wt describes an aumor. If my argument contains 
blanJcs. it must be enclosed within double quotes. The Brst six argumentS must appear iIi the order 
given (a separate .AU macro is required for =:tl aumor). For exampl~: 

.AU oJ. J. ]ones- ]JJ PY 9876 5432 lZ-2.34 

In the "'from" portion in the memorandum Style. the author's aame is followed by loc:ation and 
department aumber on one line and by room number and er.ension number OD me aeXL The "x" for 
the exte!lSion ;5 ac.c.ed automaticaJly. The printinl of me l0C3tiOD, d~ent aumber. extension 

a. The "~. QSe" :3 !tie C3SII I1lUT1ber 10 wlllc:Il time 'IrQ :.'1211ed ror tne deve!01'ftlCll o{ the pr'OJeC c1esc'Ibed <II :he 
a:l&monDdum. 1'..& .• ~ c:ae" :S ~ aumber WICer Willett :.'1. :nemonadum :s 10 Oe died. 
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number, and room number nay be suppressed on the first page at a memorandum by setting the 
register Au to ~ the default value for Au is 1. Arguments 7 throuah 9, if present, will follow this 
"normal" author information. each on a separate liDe. Certain organizations have their own numbering 
schemes for memoranda, engineer's notes, etc. These numbers are printed after tbe author's name. 
This caD be done by providing more than six araumenlS to the .AU macro, e.,.: 

.AU "S. P. Lcaame" SPL IH 9988 7766 SH-444 3322.11AB 

The name, initials, loc:a1ion. and department are also used in the Signature Block (6.11.1). The author 
infonr.ation 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-pape:- style are centered below the title. After the name of 
the Iut author, "Bell Laboratories" aDd the location are centered. For the case of authors from 
cillferent locations, see {6.S}. 

6.J TM Number(s) 

.1M [number1 ••• 

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

.TM 7654321 77777777 

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

6." Abstract 

.. ~ [arg] [indent! 
text of the abstract 
.Ar: 

In both the memorandum and released-paper styles, the text of the abstract fonows 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 tim 
arJUJIlent to .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 fonowinl the author information. and is also saved for the 
cover sheet. If the first qument is 1, the abstract is saved md priDted only 011 the cover sheet. The 
margins at the abstract are indented OIl the left and riabt by five spaces. The amoUllt of indenwion 
can be changed by specif'yin& the desired indentation as the second aJ'IWIlent. 9 

Note that beadinp (4.2,4.3) and displays (7) are IIOt (as yet) permitted within an abstract. 

6.! Other Keywonts 

.OK [keyword! ... 

Topical keywords should be 5J'CCified on a Technical Memorandum cover sheet. Up to Dine such 
keywords or keyword phrases may be 5J'CCified as arguments to the .OK mac:ro~ if any keyword contains 
spaces, it must be enclosed within double quotes. -

6.6 MeDlCH'aDdDIII TJPeS 

.M!' [type] [1] 

9. Values tIw spedfy inc!en"'jon !DUll be UllflCllIa/ aDd 1ft ftlled u "dIInaer posilions.. .. i ...... Use lIumber 0( fftI. 



The .M! macro CtJacroil the format of the top part of the drst pa3e of a memorandum or of a rele:ssed 
paper, as well as the format of t.le =ver sheets. Le,a! codes for ry~ and the com:s"pOadin, values are: 

Cadi VaJw 
lL"" •• •• n.l. 

.M! 0 

.MT 

.MT 1 

.M'! 2 

.M! 3 

.M! 4 

.M! 5 

.M! • ruint!" 

QO memorandum type is prinlec1 
QO memorandum type is printed 
ME...\-(OR.AJ.'fCUM FOR FILE 
ME.\iORANDUM FOR FIll 
PROGRA.MMEt'S NOTES 
ENGINnR'S NOTES 
Reieased-Pl;)ef stYle 
ExternaJ-Letter stYle 
surnt! 

If ry~ indicateS I memorandum stYle, thea Wliu6 wtll be printed after the last line of author informatioa 
or after the last lice of the abstract, if one ap~ on the firn pale. If ~ is lonler than one 
char:lcter. then the ruin&. itself, will be printed. For example: 

.M'! -r'echnicai ~o(e #1" 

A simple letter is produc:c1 by calling .M!' Mth a null (but not omitted!> or zero argument. 

The second MiUIIlent to .M! is used only if the firn argument is 4 (Le., (or the reiezsed-paper stYle) as 
explained in (6.8\. 

[n the external-letter style (.M! 5). only the date is printed in the upper nlht comer of the first pqe. 
It is ex~:ed that preprinted Stationery wtU be used. providing the author's company tOI0type and 
address. 

6.7 0.,. IUd F OnIUI' Chaqes 

6.7.1 Changrnt! tJw Dau. By default. the current date appears in the "date" part of a memorandum. 
This can be overridden by Il.3inI: 

.NO n"~te 

The .NO maao aiter! the value of the strin& DT. whic;h is initially set to the current date. 

6. 7.2 A.lle1fQl~ First-Pa~ Fomrtlt. One can specify that the W'Clrds "subject," "date." and "from" (in 
the memorandum Style) be omitted and that an aiternate company name be used: 

.AF [company-name! 

If an aqument is ~ven. it re;laces "Bell Laboratories'", wtthout afi"ectin, the other heac1ings. II the 
al'IUment i.! n:uJL "Bell Laboratories" is 3Up~ in this case. extra blank lines are inserteQ to ailow 
room for stampinl the document with a BeU System 1010 or a BeU Laboratories stamp. .AF Mth no 
ar;ument suppresses '"Bell L.1bor:llories" and the "Subject/Date/From" ITazdinrs. thus aUowin, output 
on preprinted Stationery. 

The only .M option appropriate ror rrojf'is to specify an argument to replac: "BeU Labol"3tories" wtth 
UlOUler :laIIle. . 

6.3 Reias.ed-P~per Style 

The re!eased-p:qlet style is obtained by s-pecifying: 

.M!' -4 [1} 

Tais re:uiu in a =tered. underlined (bold) title followed by c:ntered names of authors. The location 
of the last author is ~ a! the location foiloW'llll '"BeU Laboratories" (unless .AF (6.1.2\ specifies a 
diff'erent company). If the optioc.aJ sealnd uwun:ent to .M! is ~ven. then the aame of eaQ author is 
followed by the ~.ive comp31lY aa.me Uld lOClUon. The abstract.. if present. follows the author 
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iDformation. 

Informatioa necessary for the memorandum style but Dot for the released-paper style is iIDored. 
It the released-paper style is utilized. most an. locatiOD codesJO are de8Ded IS striDp tIw are the 
addresses of the comspondin; sn. locations. These codes are needed ODly until the oM'! macro is 
invoked. Thus. /ollowtllZ the .M'! macro. the user may R-use these suiD& DImes. ID additicm. the 
macros described in (6.111 and their associated lines of input are isnored wben the released-papu style 
is specified. 

Authors from non-an. locations may include their a1!UiatioDS in the released-paper Style by specifying 
the appropriate oAF M/on t:aeh .AU. For example: 

oTL 
A Learned Treatise 
oAF -oetem IDe.­
.AU -r. Swaner-
.AF -'U Laboratories-
.AU -sam P. Lename- •• CB 
.MT 4 1 

'" Order 0( lIIyocsdoa 01 .. Bet1naiDC" MIIc:ros 

The macros described in {6.1-6.7J. i/praent, mUSl be liVeD in the CoUowiDa order: 

.ND Dew-date 
• TL [c:bariing-case] (filinl-case] 
one or more lines of text 
oAF [companY-Dame1 
.AU Dame [initials] [Joe] [dept} (ext] (room] lars] lara] (arJl 
• TM [Dumber] ••• 
• AS [ara) [indeDt] 
ODe or more lines of text 
.AS 
.OK (keyword) ••• 
oM'! [r.rPe) [1] 

The ODly nquiredmacros for a memorandum or a released paper are oTL •• AU. md .MT; aU the others 
(and their associated iDput lines) may be omitted if tbe features they provide are DOt needed. Ona: 
.M'! his been invoked. 110M of the above macros em be re-invoked because they are removed from 
the table of defined macros to save $pEe. 

'.10 Ex .. ,. 

The input text for this manual beains IS follows: 

.TL 
P\s-3WB1MM\sO\(emProcrammer's Workbencb Memorandum Macros 
.AU ·0. W. Smith- DWS Py ... 
• AU .J. It Mashey" JRM MIl. __ 
.MT 41 

10. The CDIIJIIIIiN Jill is: AK. CP. CR, 0. Dil. HO. IN. IH. MY. MH. PY. U. RD. wv. UId WH. 

---------- - - - --- -- ------
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'.11 Ma~ for Ua. ED .. of • ~=ol'Ulcia= 

At the end of a memorandum (but aoe of a released paper), the signatures ot the authors and a list of 
notations II CUI be requested. The (oUowin& macos and their input ue isaored if the released-paper 
style is se1=-.ed. 

6.11.1 Sigrr.azun Brode. 

.so Cal'll (1J 

.so prints the author aame{s) after the last Une of text.. aligned with the "DarelFrom" block. Three 
bJw tiIles are left above each aame for the actual SlIlW\lfe. It aa qument is given. the line of 
reference data:% will Ifot appear foilowUll the last line. 

A aan-aull first U1U%llent is treated as the typist'S initials. and is appended to the reference data. 
Supply a aull argument to priat reference data with Ilather the typist's initiaL! nor the Prec:dinl 
hypilen. 

It there are sevenJ authors and if the second qument is given. thea the reference daIa is placed aD 
the same line as the ::wne of the tim author, rather thaD aD the line that bas the came of the last 
author. 

The reference data conta.ills only the location and de;mtmeat aumber of the 8rst author. Thus. if 
there are authors from dilfereot departments andlor (rom ditferent locations. the reference data should 
be supplied manually after the invOCllioD (without arsuments) of the . .sO macro. For example: 

.SCi 

.n 

.ll' ·Iv 
py /~·9876/ S4Jl-IJJ/SPL-<:en 

6.11.1 "Copy co" and OtM1' NOlaliolU. 

.!'IS [alii 
zero or more Unes of the llocatiOD 
.NE 

~ the sisDature and reference data. l%W1y typeS of Docadons may (oUow, such as a list of 
attachments or "C01'Y to" li.su.. The various IlOcatiOns are obtained throulh the .NS macro. wllich 
provides (or the proper spacial and (or In'eakina the notations across paaos. if necessary. 

The ccc1es for arr and the corresponcUoc aocatioos are: 

11. 50. (21. :. \.l:!- 16 
12. 1'ba roiJowlq i.aionnauaa IS lazawa .. r=":re:a daca: Iocwoa CI:lde. ~ aumber. audlor'J iDiaal.s. Uld :)'pal's 

1Dlaais. all ~1Cd ". ~ypacns. See [21. :-ce 1.11 



Cod~ 
.NS •• 
.NS 0 
.NS 
.NS 1 
.NS l 
.NS 3 
.NS 4 
.NS 5 
• NS 6 
.NS 7 
.NS 8 
.NS 9 
.NS • str;",· 

NOl/ltlons 
Copy to 
Copy to 
Copy to 
Copy (with alt.) to 
Copy (without alL) to 
AU. 
AItS. 
EDc. 
EDcs • 
Under Separate Cover 
Letter to 
Memorandum to 
Copy (str,,,,) to 
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If' "rr COO5ists of more thaa one character, it is placed within parentbeses between the words "Copy" 
aDd "to." For example: 

.NS ·with au. 1 only" 

willaenerate "Copy (with an. 1 only) to" u the notation. More thaD ODe notation may be specified 
before the .l'-I"E ocaus, because a .NS macro terminates the precedinl nOlation, if any. For example: 

.NS 4 
Attachment I·List of rqister names 
Attachment 2·Ust of string and macro names 
.NS 1 
1. J. JODes 
.NS 2 
S. P. Lenaml! 
G. H. Hunz 
.NE 

would be fonnaned as: 

Aus. 
Attachment I·List of rqister names 
Anacbment 2-List of suin& and macro nam:s 

Copy (with an.) to 
1.1. Joaes 

Copy (without an.) to 
S. P. Len·me 
G. H. Hunz 

'.ll FordII; I ODe-Pqe Len. 

At times. ODe would lilce just I bit more space OD the pale, fordnj the DptUfC or items within 
nowioDS onto the bottom oC the paae, so tIW the lelter or memo is just ODe page in lenlth. This can 
be accomplisbed by increasinl the pale lensth throulh the -rLn option. La. -rL90. This bas tbe effect 
of maki.DB the formatter believe that the page is 90 lines loal and therefore BiviDB it more room than 
usual to place the DIft'lure or the notations. This win only work for a sm,lI-pagr letter or memo. 

1. DISPLAYS 

Displays are blocks of text thai are to be kept together-Dot split across paaes. PwalMM provides two 
Sl}'ies oC c1i.splays:ll I S1Illic (.DS) style and a jlOtIlIng (.OF') style. In the SIIIIIC style. the display appears 

---- ----- - -------



in the same re!ative positioa in the OLltl'ut texz as it does in the input texz; this may result in e:ttra. 
wbite space at the bottom or the paIIe it the ~Iay i.s too bil to At there. In the .,ROGnnr style, the 
display .. tIoacs" through the input teXZ to the top of the aexz P&le it there is aoe enough room for it on 
the current ,aie~ thus the input text thal/all4W! a tIoatinl display may pnc •• it in the OU1;ut text. A 
queue of tIoatull displays i.s maintained so that their relative order is aot disturbed. 

By default, a display is p~ in ao-an mode and is no, indented (rom the exisUaI!!W'lia. The 
user can ~.ry indentation or ceateriaa. as weU as flU-mode processiDl-

oisl'l:lYS md footnotes {al alay ff~ be oested.. in any combination what3Oever. Althoulh Usa (51 and 
pat3~bs 14.1) aR permitted.. ::0 ll=diJlp <.H or .HU) em oc:ur witbia displays or (OOlZlOtes. 

1.1 Static Displays 

.DS ((ormat! [fill I 
one or more Uaes of text 
.DE 

A Static display is star.ed by the .OS macro and tenninated by the .OE macro. Witb 110 ar'Iuments, 
.OS wiU ~t the lines of texz enaly as they are typed (no-an mocie) and will not indent them (rom 
the prevaiJiDl indentatioa. The fomrtZt arsument to .DS is aD iDteser or letter witb the (otlowinl 
meanings: 

.. 
o or I:. 
1 or I 
2 or C 
J or CD 

110 indent 
ao indent 
indent by standard amount 
center eacb liDe . 
center as a block 

The fill Ui\lment i.s a.l.so an inteler or letter and <:aD !lave the (oUowinl memirl&:s: 

Omitted arzumencs are takea to be zero. 

.. 
OorN 
lorF 

Mftlnurg 

The standard amount of indentation i.s tak= (rom the register Si. wbich is iDitiaUy S. Thus, by default, 
the text of an indented ~Iay aliillS with the tim liDe of indented parqrapb,s. wbcse indent is 
contained in the Pi ~ter {4.11. Even though their initial values are the same, these two rqi:5tI:rs are 
inde~adent o( one another. 

The ~Iay (ormat value 3 (0) centers the ,nnn diSplay as a block (as opposed to .DS 2 and .OF 2. 
which c::.ater e:lCi:1 line indiVIdually). Thu is. all the coUeced lines are left-justified. and then the 
display is centered. Oased on the width of the lonlest line. Tbis (ormal ItfIISl be used in oreler (or the 
tqn (l)/.vqn (1) "mark" and "lineup" feature to wort with centered ~uatioas (see sectioa 7.4 betow). 

By default. a blank line (Yz a vertical !pac:) is pW::d before aDd ~er nalic aDd tIoatinl displays. These 
blank lines before and after SlI:Inc displays <:aD be inhibited by seniDI the resister Ds to O. 



1.l FJoatilll Dlspla,.. 

.DF (format) (BIl] 
one or more lines of text 
.DE 
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A floating ~Iay is started by the .DF macro and terminated by the .DE macro. The arguments have 
the same meaninzs as for .DS {7.1l, I!xc:~t that. for fl:.tin& ~Iays, indent. no indent. and centering 
are always c:aJculated with respect to the initial left margin, because the prevailing indent may change 
between the time wbeD the formatter fim reads the Ooalinl display IDd the time that the displa~' is 
printed. One blank liDe (~ a vertic:aJ space) always occurs both before and after a floating display. 

!he user may exerc".se Ileat control over the output positioaina of floaW!a displays througb the use of 
two number registers, Ih and D/. When a floating display is encountered by nl'ojf or 11'011. it is 
proc:ssed and placed onto a queue of displays waitina to be outpUL Displays are always removed from 
the queue and printed in t1'1e order that they were entered aD the queue, which is the order that they 
appeared iD the input file. If a new floating display is encountered and the queue of displays is empt)". 
theD the ne'ilt display is a candidate for immediate output on the curr!:nt i'lge. Immediate output is 
governed by the size of the display and the setting of the Dfregister (see below). The IN register (see 
below) cont!'o!s whether or no! text will appear on the current page after a floating display bas beer. 
produced. 

As long as the queue contains one or more displays, new displays will be automatically entered there. 
rather than being o!Jtput. When a new page is started (or the top of the second column when in two­
column Mede) the o~x: display from the queue becomes a candidate for output if' the Df register h:lS 
specified "top-of-page" output. When a display is output it is also removed from the queue. 

When tht end of a se...'"tion (when using section-page numbering) or the end of a QOC'.lment is reached.. 
all displays are autor::atic:ally 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 enouah room to contain the entire display on 
the page, or if' the display is longer than one page in length and less than balf of the current pag= bas 
be=n used. Also note tt'.at a wide (full page width) display will never fit in the 5e'"..ond column of a 
lWo-column documenL 

The registers. their settings, and their etrectS are 15 foUows: 

Values for IN Register 
Value Action 

0 DEFAULT: No specal action occurs. 
1 A page eject wiD always foUow the output of 

ach floating display, so only ODe floating 
display wiD appear on a pqe and no text 
will foUow iL 

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

Values for DfRegister 
Value Action 

0 Aoaliag displays will not be output until 
end of section (when section-page 
numberina) or end of documenL 
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Values for Df Re1ister 
Value Action 

1 Output tile new Qoauns display on tile 
auTent pase if tilere ~ room. otherwise 
Ilold it until the end of the section or 
doc".unenL 

2 Output eX3Ctly one bting display from the 
queue at tile top of a new pqe or c:ohmm 
(when in two-Ct)lumn mode), 

3 Oucput one Qoatini display on current page 
if tilere ~ room. Output exactly one 
bUnS display at the top of a new pqe or 
c:olumn. 

4 Output as maay c:\is;llays as will fit (at least 
one), startinI at the top of a new pqe or 
c:clumn. Note that if reli:ster D~ ~ set to I, 
each display will be foUowed by a page eject. 
C;:-':siDg a new top of page to be reached 
where at lC3Sl one more display will be 
OUq,UL (This aiso applies to value S, 
below.) 

S DEFAULT: Output a new floalinS display on 
the c:urrent page if there ~ room. Output at 
lC3Sl one, but as many displaY's as will fit 
starting at the top of a new page or c:olumn. 

NOTE.: For any value greater than S the 
aaion performed is for the value S. 



'7.3 Taili. 

:rs [Hl 
alobal optioas: 
column descriptors. 
tiUe lines 
[.TH [NJ} 
data within the table • 
• 'IE 
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The :rs (table Stan) and .TE (table end) macros make possible the use of the tb/(1) processor [11]. 
They are used to delimit the text to be examined by fbi U) as well as to set proper SJ*1n1 around the 
table. The display functiOD and the tb/(1) delimitinl functiOD are indepeDdent of ODe another. 
bowever. so in order to permit ODe to keep together blocks that contaift any mixture of tables, 
equations. mJed and unfilled text, and captiOD tiD~ tbe • TS·. 'IE block should be enclosed within a 
display (.DS·.DE). Floatinl tables may be enclosed inside Doating displays (.DF-.DE). 

The macros . TS and • 'IE also permit lbe processing of tables tbat extend over several paae5. If a table 
beading is needed for each pase of • multi-paae table, specify tbe arsument "H" to lbe • TS maao as 
above. roUowing the options and format information, lbe table beadiDl is typed on IS many lines as 
required and fonowed by the .TH macro. The.TH maao must occur wben ".TS H" is used.. Note. 
that this is nor a feature of tbl(1). but of tbe macro definitions provided by PWBIMM. 

The table header Ir.aCTO • TH may take as an argument the letter N. This argument causes the table 
header to be pri.. .. ued only if it is the first table beader on lbe paae. 'Ibis option is used wben 'it is 
necessary to build IODB tables from smaller .TS H/.'IE segments. ror example: 

.1$ H 
JlobaJ oPtions: 
columD descriptors. 
ntle liDes 
.TH 
data 
.n: 
.1$ H 
alobal options: 
column descriptors. 

,ntle tiDes 
.TH N 
data 
.'IE 

will cause the table beadinl to appear at lbe top of the first table segment. and no beadiDl to appear at 
lbe top of the second segment wheD both appear OD tbe same paae. However, lbe beading will still 
appear II lbe top of each pase tbat the table continues ODIO. 'Ibis feamre is used wben a siD&le table 
mUSl be broken into segments because of table complexity (ror example. 100 maDY blocks of filled 
text). If each segment bad its OWD .TS H/.TH sequence. each segment would bave its own beader. 
However. if each table segment after the fim uses .TS H/.TH N theD the table beader wiD only appear 
at the besiDninI oC the table and the top of each new page or columD tbat the table continues onto. 

'7.~ Eqaatloas 

.DS 

.EQ U.beJ] 
equation (s) 
.EN 
.DE 
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The equation settc:3 til" (I) and "t'qn (1) [6,11 expect to use the .EQ (equation swt) and .EN 
(equation end) cruu:ros ~ dcilmitcr3 in the same way that tb/(l) uses :rs and .~ however, .EQ and 
.EN muse occur inside a .DS-.OE pair. 

The .EQ macro takes an UiUl1lent that will be used as a label ror the equation. The label will ~ ae 
the nibt m.at'iin in the '"'ve:ticli center" oi the lenenU equation. 

,.,. 1?r~ is an crr~prNJff tQ this rultt: if .EO and .EN an Il:$Id only to 1P«ih eM dttlim;tIn fo, in-lin. 
tqIIQliOIU 0':0 s¥'«:f/ eqnineqn "dtfina. ... DS and .DE must aoe ~ ~d: Olhuwis. atI'tI blank lina 
.,11 app«Jr in (hi OUqNL 

1.! F'lc1zn. Tab'" [qlladoa. aGel [xhibiC CApdoas 

• .FQ {tide} [override) [flail 
.113 hide! (override! [flag1 
.EC [title! [override I [flail 
.1:..1: (tide) [override I (fiail 

The .FO (FtiUf'e ntle), :rB (Table nde) •• EC (Equation Clption) and .EX (Exhibit Clptioa) maaos 
are nonnally used inside .OS-.OE pair3 to automatically numbet and tide figures. tables. and equations. 
They use registers Ft. 10. £C. and b:. respectively. I" As an example, the caU: 

.FO '"'Th.is is an illustration­

yields: 

Ftpre 1. !his is an illustration 

.rB replaces "FiiU"" by '"TABLE"'; .EC re;lac:s UFi~nt" by uEquarioa",and .EX replac:::s 
"Firure" by uExhibir'·. Outpue is centered if ie can fit on a sinlle line~ otherwise. all lines bue the 
first are indented to line up with the am charac:er of the tide. The format o( the numbers may be 
c:han3ed usin& the .~ request o( the rOmanet. 

The ollf!r1'irk string is used to modify the normal numberins. rr /1Ilr is omitted or O. own-irk is used as a 
prefix to the cumber. if fttJg is 1. a~r" is used as a suffix; and if flag is 2. o~mrk re~lac::s [he 
!lumber. For example, to produc:: Qgures numbered within ~.ions. supply \a(Hl ror owmd6 on each 
.PO call. and reset Fg at the beginniaa of each section. ~ showa in (4.61. 

As a matter of style. table heading:! ~ usually placed ahead o( the text o( the tables. while figure. 
equation. and exhibit captions usually OCC'oU" after the corresponding fiaures Utd equations. 

1.' Ust 01 flpns. Tabies. Lquarioas. aaci EDibits 

A Ljst o( Figures. Ljst o( Tables. List o( ExhibitS. anc:1 Ust o( Equations may be obtained. They W111 be 
printed after the Tabie of ContentS is printed if the number reglSters LI. LI. Lx. and 1.1 (~ve!y) 
are see to 1. Ij, Lt, and Lx are 1 by default; u is 0 by default. . 

~.7 Blocks oliilled Teu 

One c::a.a obtain blodes of tmec1 text through the use or .OS or .OF. However, to have me block of 
filled teU C&'nwed within the current lioe lenath. the wl(O prov.un may be used: 



.DS 0 1 
:rs 
Cl:nter; 
Iw40 • 
T{ 

T) 
.n 
.OE . 
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The ... OS 0 I" beg:i1ls a non-indented. filled display. The tbl (1) parameters set up a centered table 
with a column width of 40 eas. The ··T( ••• T}" sequence allows filled text to be input as data within a 
Lable. 

L FOOTNOTES 

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

1.1 Aucomatic Numberiq o(Footnotes 

Footnotes may be automatic:ally numbered by tnMS the three charac:ters "'.F' immediately after the 
text to be footnoted, without any intervening spaces. This will place the next sequential foomote 
number (in a smaller point size) a half-line above the text to be footnoted. 

S.l Delimitiac FootDo~ Text 

nere are two macros that delimit the text of each fooUlote! 

.F'S [label] 
OIle or more lines of footnote text 
.FE 

The .F'S (footnote start) marla the besiDnins of the text at the footnote. and the .FE marlc.s its end. 
The 1Il~/ on the .F'S. if' present. will be used to marX the fooUlote text. Otherwise, the number 
retrieved from the strins F will be used. Note that automatically-numbered and user· labeled footnotes 
may be intermixed. "If a footnote is labeled (.F'S 1Il~/). the text to be footnoted fIfJlSt be followed by 
IIl~L rather than by "'·F'. The text between .F'S and .FE is processed in fill mode. Another .FS, a 
.DS, or a .DF are not permitted between the .F'S and .FE macros. Examples: " 

1. Automatically-numbered footnote: 

This is the line conWnina the word\·F 
.FS 
This is the text of the fooUlote . 
.FE 

• to be footnoted. 
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2. ubeUed (ooc::ote: 

1"his is a La be! ed· 
.FS • 
The footnote is labeled w;th an aste:is.!(. 
.FE 
footnote. 

The te:tl of the fooUloee (enclosed w;d:in the .FS-.FE pair) should iwtr1Wdiar.1y follow the word to be 
foomoted in the input text, so :lw "'-F'" or /Q~i OC:::-.u3 at the end of a Une of input and the aext line 
is the .FS ~ c:Ul. It is aLso good prac"Jc: to append a un;adc.able ~ [3.J} to "'-F'" or /Q~I 
wo.en :My foHow an =::Id~i-se::lt:nc: punCtUation marX (i.e •• period.. question mark. ex:!amatioa 
l'Otnt> • 

Appendix C illust. .. :ues t!le various available footnote stYles as weU as aucbered andlabeJed footnotes. 

S.J Format of FootDoce Text • 

. FD rarg] [II 

"Within the footnote t!xt. ~~e user Q.t1 control the fOm:l3tting style by !;lecifying text ~yphe:1atioa. right 
margin justific:uion. and text indentation, as well as left· or n;ht·justificatiol1 of the label wben text 
indenting 13 used. The.FD macro is invoked to se!e:: the appropriate style. The tim arsument is a 
number from the left column of the foUowU:s table. The formattinl stYle for eaQ aumber is given Or 
the remaining four columns. For further explar.ation of the first two of these columns. see the 
denmtions of the .ad •• 1:1y •• m. and .ah ~uests in [9). 

0 .ah .ad text indent label left justified 
1 .hy ..ad • • 
2 .:m .na • • 
3 .hy .na· • • 
4 .ah .,ad no text indent • 
5 .hy .ad • • 
6 .nil .Ila • • 
1 .hy .na • • 
8 .nil ..ad text indent label nlht justified 
9 .hy .ad • -

10 .nh .na • • 
11 .hy .Ila • • 

II the first atiUlnel1t to .m is out of r:mIC. the effect is as it .m 0 were spec"Jiec1. II the tim 
argument is omitted or aull. the etrect is equivalent to .Fe 10 in fI1'Qff311d to .Fe 0 in rrojf, these are 
aLso the ~.ive initial defaults. 

II a sef:Ond aIlument is spec".£ied. then wheneve: a first·level beading is' enc::wue::Q. automatic::Llly­
numbered footnotes be;Ul again with 1. 1"-~ is most u.seiw w;th the .. section-Pace" pate llumbering 
sC:e:ne. As an e:u.'t!pie. the input Une: . 

• FD •• 1 

maintains :he default fOr::1attin, style and auses foomotes to be aumbe::c1 afresh after each first·level 
bead.inio 

For long foomotes that continue Ol1tO the foflowt.ai ~e. it is possible that. it hyphenation is 
j:lermitted, the last line o( the footnote on the C-~=::11 page will be hY':'ilenated. £Xc::pt for this case 
(over which the user Cas ~"Iltrol by s;:ecifyin3 an ev~n argume:l1 to .FD), hypilenation ac'OSS paies i3 
in!:ti bi ted by PWBI MM. 

Footnotes ar: se;:anted fr.,m the body of the text by a short rule. Footnotes that continue to the ae:t: 
l'age are se;:a."ated ::om tbe body oi the text by a full-width rule. In l1'Off, footlloces an: set i.:l cy;:e tbat 



is two points smaller than the point size used in the body of the text. 

Lot SpadDc "tweea FootaGee Eaeries 
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Normally, one blank line (a three· point vertical S1)ace) separates tbe footnotes when more tban one 
occurs on 1 page. To chanae this spacing, set the register Fs to the desired value. For example: 

.Dr Fs 2 

will cause two blank lines (I six.paiDt vertical space) to occur between footnotes. 

t. PAGE HE.ADERS A.~ FOOTEltS 

Text tIW occurs It the top of eacb page is known as the ptZgt h4tz •• Text printed It the bonom of 
each Pile is called the JXlII foo~', There can be up to three lines of text associated with the beader: 
every page, even page only I and odd Pile only. Thus the pale beader may have up to two lines of text: 
the line that occurs at the top of every pale and the liDe for the even- or odd-numbered page. The 
same is true for the page footer. 

nus section fim describes the default appearance of page .headers and page foolers, and then the ways 
of cbanaing tbem. We use tbe term Madt, (not qualified by """ or odd) to mean the line of the page 
beader that occurs on every page, and similarly for the term foolJ!r .. 

'.1 DeCaalt Headen Dei Foolen 

By default. each page bas a centered page number as the header (9.2). There is no default fooler and 
DO even/odd default headers or footers. except as specified in (9.9). 

In a memorandum or 1 released 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 o( (6.9) and o( (9) as well as 
.at and .ds requestS do not cause a break and are permitted before the .MT macro call. 

9.2 Pap Header 

.PH [ara] 

For this and for the .EM •• OH •• PF •• :EF, .OF macros, the ar;ument is of the (orm: 

·'left-part' center-part' rilht.part '. 

If it is inconvenient to use the aposuophe (.) as the delimiter (i.e., because it occurs within one of the 
pans), it may be replaced uniformly by any other character. On output, the partS are Jeft-justified. 
centered, and rigbt·jusU1ied, respectively. See (9.11) (or examples. 

The .PH maao specifies the header that is to appear It the top of every page. The initial value (as 
swed in (9.1)) is the clefault centered pale number enclosed by hyphens. See the top of this pale for 
an example of this default beader . . 
If ubug fIIOdI is set using the Dal -rOI on the commaad JiDe (2.4), additional information. printed at 
me top left of each pale, is included in the default header. This consists of the sees (10) Release and 
Level of PW'BIMM (thus identifyinl the current versioa (11.3», (ollowed by the curr~, line number 
within the current input file. 

9.3 E"ea-Plle Hader 

.EIi lard 
The .Eli macro supplies a line 10 be printed at the top of eac:h even-numbered page. immediately 
folJow'lII the header. The initial vaJue is a blank line. 

t .• Odd-Pllt Header 

.OH [ara] 
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This aw::o is :.he same ~ .E..~. exc::pt ±at it applies to odd·numbered pages. 

,.5 Pq. Fooler 

.PP' [atil 
The .PP' n:w:ro ~Jies :."le line tl-.at is to appear at the bottom of eac~ pqe. Its initial value is a blank 
line. If' the ·rCn !lai is spe:-..ced on the command line {2AI. the type of coC'y follows the footer oa a 
se.,arate line. In I'U"ticuJar. it·rO (DRAm is specified. then. ill addition. the foote: is iuitiaJi%ed to 
contain the date (6.7.11, inste::td of being 1 blank line. 

9.6 tT,a-P:I~ Fooclr 

.EF [ar&J 
The .u macro supplies a line to be printed at the bottom of e:sc~ even-numbered page, immediately 
pr«,di~ the footer. The initial value is a blank line. 

9.1 Odd.PIII Foocer 

.OF [ar&J 
!his mac:o is the same ~ .EF, exc::pt :hat it applies to odd·aumbered pages. 

9.a Footer OD the flnt PI~ 

By default. the footer is a blank tille. If'. in the input text. oae spec:Jies .Pt=" andlor .OF before the end 
of the first p3ie of the document, then these lines will appear at the bottom of the fi:n Pile. 

The header (whatever it! contents) ftp/aca the footer orr lM jint par. orrly if the ·rNl flat is specified 
on the command tine {2.41. 

9.J Del.alt Header aDd Fooe.r win. "Sec:loa.PI~'· ~qmberiDI 
Paies e:u2 be numbered sequentially within sections {4.S1. To obtain this numbering style. specify ·rN3 
on the coau::ta1ld iiae. In t1lis case, the default /(J(Jt.r is a c:nterec1 "sec"jon'page" number, e.g. 3·S, 
and the default paie header is blank. 

9.10 Use of Strines lIld Reds"" la Header aDd Fooler ~ • 

String and re~ter names may be placed in the arguments to the beader and footer macros. If the: 
value of the su".ng or ~ter is to be computed when chi! nsp«ttW 1r1!tZti8 ~ foot.,. ~ pnnlm. the 
invocatioa must be ~ by four (4) b;u:k:5fashes. This is because the string or reglster invocation 
will be processed tbree times: 

• as the argument to the be:uier or footer macro; 
• in a formatting request within the he3der or fooler macro; 
• in a .u request durinl be::tder or footer prcc::ssinl-

For examl)le. the Pile number re~ter P must be esapeci witll four baclc::siashes in order to ~y a 
l1eader Ul wbic:ll the PIle number is to be printed 11 the right matiia. e.g.; 

.PH ····Paie \\\W'· 

c:"e3te:! a right-justified !leader conwnini the ward "Page" followed by the page number. Similarly, to 
specify a footer with the ··secnon·pqe" style, one spec"..ces (see (4.2.2 . .s1 for me:anin& of HI): 

.PP' ••••• \\\\n(Hl·\\\\nP .'. 

As another example. ~uppose that the user ur:m~es for the string al to cont:ili1 the current section 
heading wh.ic:~ :.s :0 be prulted at the bottom of each pqe. The .PP' macro aU wawd then be: 

.PF ·"\\\\-(al"· 

If only one or :'\If(l bac:lc.slashes we:": used. the foote: would print a constant value for al. namely. its 
value wilen the .PF ~~ed Ul the input text. 
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'.11 R_er ad Fooc.er ~ • 

'l'be foUowina sequenc: specifies blao.k lines ror the heal1er and footer fiDes, pase numbers on the 
outside edge of eat:h page (i.e.. top left ma.rgin of even pages aDd tap rislU mar&in of odd paaes), and 
·'Revision 3" on the tap inside margin of each pqe: 

.PH •• 
n-
.Ell -, \\ \DP' ·Revisioa. r­
.OR "Revision 3"\\\\DP·· 

'.ll GIDeraIIzeO Topoot-Pap Proc:eaiJII • 

.,. This S«rion is irwlllied ONy for ILSen Qa:ustoma/ 10 writi", /ormtlMr IIWC'GS. 

DuriD& header processin" PWBIMN invokes two user-delinable macros. ODe, the.TP macro, is invoked 
in the environment (see .ev request in [9]) of the beader; the other, .l'X. is I user-exit macro that is 
iD'YOiced (without arguments) wben the normal environment has bc:n restored., and with "no-space" 
mode already in d"ect. 

!be ~ective initial definition or • 'Tl' (after the first page or I document) is: 

.de TP 

.sp 

.U \\·Ot 
JI e au "wOe 
JI 0 'U \\-(}o 
..sp 

The strin& It contains the beader. the string }t contains the even-pace header, and the suml }o contains 
the odd-PIle header, as defined by the .PH. .EIi. and .OH macros, respectively. To obWn mare 
specialized paze titles. the user may redefine the .TP macro to cause any desired header processil1l 
(11.51. Note that rormaninl done witbiD the .TP macro is processed in an environment difrerent fram 
UW of the body. 

For example, to obtain I PIle header that includes three centered Unes of data. say, a document's 
number, issue date, and reYision date, ODe could define .TP as foUows: 

.de TP 

.sp 

.ee3 
177-188-999 
Iss. 2. AUG 1977 
Rev. 7, SEP 1977 
aSp 

The .PX macro may be used to provide text that is to ",pear 11 the tap or each PIle after the normal 
header and that may ba"-e tab stops to align it with colUI'DDS of text in the body of the document. 

t.ll GeaenllzecI Bonom-o(-Paae ProcessI.aI 

.BS 
zero or more Ones 0( text 
.BE 

Uncs of text that are specified between the .BS (bottom-block sun) and .BE (bottom-block end) 
macros will be printed It the bonom of each pqe. after the footnotes (if any), but before the PlIe 
foow. This block of text is removed by specifyina an empty block. i.e.: 
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1'. TABLE OF CONTI:-o"S AND COVIll SHUT 

'The table o( ;.ontents and the cover sheet (or. document are prcduc:ed by invokinl the .TC and .CS 
macros. respectively. The appropriate -rBIt OptiOl1 {2.41 must abo be specified on the Q)mmand line. 
Tbe:se macros should aormally a"pear oaly == II the Inti of the dac'.mumt. after the SilZWUfe Block 
(6.11.11 lad Nowioas (6.11 . .21 macros. !her ma, OCC"oU in eicher order. 

The table of ccntents is proc1uc=d at the md of the document because the entire documau must be 
proce:ssed before the table of contents c:m be gClW'Ued. Similarly, the cove: sheet is often cot aeedecl. 
and is tIlemore ~ociw:..-a a& the end. 

1 • .1 Table 4r/ Coa'"cs 

.TC [slevell [~ [UevelJ [tab) [headll [he:vilJ [headJ) [hesd4) [head5J 

The • TC macro generates a table of contents amtaiDinl the headin33 that were saved (or the table of 
amtents as determined by the value of the a I'eIimr [4.4l. Nora that -rBt or ·rBl (2.41 mu.s& aJ50 be 
S1*Uied to the (ormatter on the comma.. ~ line.. The Uluments to • TC cancrol the ~ before each 
mcry. the placement of the asscc".ated page number, and additiom.l text on the first pase or the table of 
coments before the 'Nord ··CONTENTS." 

5pacin& before eac:h ~ntrY is .;onuoUed by the am two arguments: headings whose leve! is less than or 
equal to st.~i will have rprJCllfg blank liDes (halves of a vertical space) before them. Both s~wi and 
spac:ng default to 1. This meaas that first-level headings are preceded by one blank tine (1h a vertical 
spac:). ~o,e tJ:2aL sinei does 'fot contral wbat leveis a{ he:ldinl bave been saved; the saving of he:ldings 
is the (unaion of the a rqister (4.4\. -

The tbird and (oUl"th uguments c:cntrol the ptac:menc of the pace aumber Cor e:adl bact;",. The pqe 
!lumbers can be justified a& the nih' IDar"Iin with either blaDks or docs ("leaders") ~tinI the 
he:adiat te:a (rom the PIle aumber, or the pace aumbea em (eUew the head.ial text. For headi"p 
wtlose level is tess than or equal to ~ (default 2), thz= Pale numbet3 are justified at the rilht D:W'Iia­
In thi:s elSe, the vaiue of tab determines the dlaracter used to separate me headiDI text (rom me page 
cumber. If tab is 0 (me default value), docs (i.e.. leaders) are used: it flJb is gre:a&er than O. SI*=S are 
used. For ceadinlS whose !eyel is &raler thaa tJnIfI. me pace numbers are se;lllnted (rom the headinl 
tut by two spICes (i.e.. they are "raged nlhc"). 

All additional artUrDents (e.", ltf!fJdl, hlttJdl, etc.), if any, are hori%enWly c:ntered 011 the pqe. and 
prec::c1e the actual table o{ conteats itse1t'. 

If the .TC macro is invoked with at !%lose (our U1U!DCDts, then the user-ait macro .IX is invoked 
(without arguments) before the woret "CONTENTS" is printed. 8y denmn, .IX and invokinl .TC 
W1th at most (our arguments. the user can spec:ify \Vbat needs to be done at the top of the (first) pqe 
of the table of contents. For example, the (aUowin. input: 

.de IX 
41 
SpeCa1 Application 
Me::s3qe Tr:msmission 
~l 
.in + IOn 
~v~ \1"3i' 
.in 
~ 

.TC 



yields: 

Special ApplicauOD 
Message Transmission 

~oYOt ______________________________ _ 

CONTENTS 

10.1 ~er Sheet 

oCS (pales] (other) [total] [fip] (tbls) [refs) 
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The oCS macro senerates I ccver sheet ill either the TM or reJeased-paJlef' styie.16 .All of the other 
information for the cover sheet is obtained from tbe data given before the oMf macro call (6.91. 'If the 
released-paper StYle is used. all lI'JUIDeats to .CS are isnored. If I memonadum style is used. the .CS 
macro aenerates the "Cover Sheet for Technical Memorandum." The arpmezns provide the data that 
appears ill the lower left corner of the TM cover sheet (2): the number of pages of text. the number of 
other pqes, the lOW number of pages, the number of figures. the number of tabl~ and the number 
ofret~ 

11. MlSCELL.\NEOUS FEATUllES 

11.1 BoI" Italic, ad 1l0llWl 

.B [boJd-argJ [previous-font-argJ 

.1 [ita1ic-arJl (previous-fOl1l-ar&l 
oIl 

When called without lI11DDea~ .B (or .D changes the foat to bold (or italic) in 1I'Off. IDd initiates 
underlinin& ill ruolf.11 'Ibis condition conunues until the occurreace of a .ll. when the relUlar roman 
font is restored. Thus. 

J 
here is some text. 
.ll 

yields: 

~ is SfJfIW tea. 

If .B or .1 is called with oae Il'JUIDCDt.. that argumeat is printed ill the appropriate fODt (underlined ill 
ruol). Thea the IftyioUS font is restored (.mder1iniDa is turDed off ill ruol). If two uaumeat5 are 
JiveD lO I .B or .1. the seccmd UJUtDeDl is thea concatenated lO the first with DO intervenia& space. but 
is printed ill the previous fonl (nol underlined ill nroff). For example: 

16. .. oaIr il-d12 or ~ _ Ileal speci5ed 011 1M ....... IN,., !iDe. 

17. Far __ oI ..... 'ion. ill tbiI-=-a Ul.lIln11bebaviar is descrihed ara. &be caavaliDa 01 11..11 DOC wj'hsIa"'ina 



.1 [taW: 
te:a 
.1 right .ju.sti1ied 

produc=: 

SUllie text fl%irt-justified. 

One em use both bold and italic roats if cae intends to use troff, but the fU'06'versioa. of the output 
dce:s :1Ot ~b. ~twe:n bok1 and italic. It 13 probabiy a ,cod ida to use .1 oa.iy. unless bold is 
truly I"eQ.Uit=i Note:!lat (ont c!:w:l.les :n h~ ~ l:w1dled separately {4.2.2.4.11. 

Anyone u.sin& a ter::lina! that c:umot underline miaht wish to insert: 

.rm tU 

.:::n = 

.SA [ar&! 
The .SA :nac:-o is used to set riant-margin justifiauon for the main body of text. Twa justification flap 
are used: C".Im!M and iUjauIL ,sA 0 sets !:loth flaWS to DO justifiatioa. i.e.. it xts like the .aa ~equest . 
. SA 1 is the inverse: it sets both f1a8S to cause justifiation. just like the .~ request. However, catlin; 
.SA ""rhOUI an araument causes the C"~!'It tlai to be copied from the tM/auil f1ac. thus performing 
:ither a .!la or .Jd., depending on what the tMjau/t is. Initially. both flap are set for no ~cation in 
IU'OJf md for ju.su.ficuion 1n rrojf. 

In general, the request .:1& em be used to e~ure mat justification is turned elf, but ,sA should be used 
to r=tore jusufiatioa. rather than the .ad request. In this 'lI8.y. justificatioa or lack thereof for the 
remainder of the text is S'l'ded by iasertina .SA 0 or ,sA 1 QIfI2 at the beIiDainI of the document. 

1103 sees R.ins. !d.adftcartaa 

The strinl .~ contaim the sec [lO! Rele:lSe and Level of the CUrm1l vemon of I'WBI~. For 
exampie, typlnI: 

This is version \-(RE of the maos. 

produc=: 

This is vaon 15.103 of the macros. 

This information is useful in maiyzinl ~ bugs in PW'BIMM, The easiest way to have this 
cwni:)er appear in your output is to spedfy -rOl {2.4} on the command Une, which causes the strinl P.E 
:0 be oUI;lut a:s part of tbe PllIe beader {9.21, 

11." T.~IUDJI Ourp8t 

~MM c:ul prone two colu..ams aD a paso: 

.2C 
text and (ormanina ~u=ts (exce;:lC another .2C) 
.le 

The ..2C macro Oe;ins two-coiuam proc::ssing whic!l CODtinUes WlUl a .le macro is encountered. In 
rwo-c:oluam porocessIDi. each physic:al pqe is thoulbt of as colllaiDiDl twO coiumnar '"paces" of :qual 
(but smailer) '·-;:qc" width. ~ be3ders and footetS an IfQl aifected b1 t'IVo<CIumD processinl- The 
.le :nac::o does 1701 "baWu;e'" two-cchunn out;lUL 

It ~ passable to have rull-pqe w;d1h footnotes and ~lay! when in CWO cciuam mode. aithouib the 
<!I:fml.t COIl is for footnoteS and ~ay! to be carrow III rwo cohm1l1 mode and "",de in one column 



41 
• 

mode. Footnote and display width is controlled by a macro, • we (Width CoauaO, which takes the 
(oDowina 1rJ1UDe:Dts: 

N Normal default mode (- WF, - FF, - WD) 
WF Wide Fooc:aoces always (even in twa 

coIUIDII mode) 
-wr DEFAULT: turD • WF CCoolCotes foUow 

colUIDII mode. wide ill Ie mocSc, aanow ill 
2C mode, lUIless FF is Jet) 

FF ItrSl FOOCDOCc; III (ootnotes have the same 
widlb as the lint footnote encountered for 
that PIle 

-FF DErAULT: tum ott FF (footnote style 
foUows the seuiDp of WF or - WF') 

WD Wide Dispiays always (eYeD in two column 
mode) 

-WD DEFAULT: Displays foUow whichever 
coIUIDII mode is in eff'ect when the display 
is encountered 

for example: • we WD rr will cause all displays to be wide., and all fOOUlOtes OD a PIle 10 be the same 
width. wbile • we N will reinstate the default KUoas. If conf1jctina settiDgs are s"eD to • we the last 
ODe is used. That is, .wc-wr-Wr his the eft"ec:t of .we -WF. Note thal by default all options are 
turned oft. 

11..5 Col1UlLD Head.lDp for Two-ColumD Output • 

.,. 'T1rU SIlJCtiOIf is ;".ndd on6' for USD'S aa:ust/Jlf'llltl to writinz./Onnlltter mtIC"OS. 

ID two<OIuam output, it is sometimes aecessuy to hi"., beaders 0ger adl coIumD.. as weD as headers 
over the entire pap (91. This is aa:o~1isbed by redeftDiD& the .TP ma:;n) (9.12) 10 provide header 
liDes both (or the entire pace and for each of the cohmIDs. for example: 

.de TP 

.sp2 

.11 "Pqe \ \aPe OVERALL" 

.11 •• nn.E, •• 

.sp 

.ZJt 

.1& 16C 31R 34 SOC 6SR 
Ief't-=uter-rilht-let't-center-riaht 
-tirsl coIumn-:--secoad column 
Ji 
..spl 

(wbere - stands for the tab c:baracter) 

'The abo'Ie example will produce two lines of PIle heMIer text plus two lines o( headers over each 
coIUIDD. 'The tab stops are (or I 6S-cD overaJ) line len_ 

11.' Vwdc&I 5 ..... 

.sP biDes] 

There exist several ways of obtainiDa vertical spacina. all with difIerenl efIects. 

The .sp request ~ tile Dumber of lines ~ed, IDdes:r .aDO space" (.as) mode is OD. in which case 
me request is ilDORd. 'Ibis mode is typicaUy Jet at the eud of a PIle header in order to eJimiDale 
spICDa by a .sp or .bp requesl that just happeus to occur &l the top of I PIle.. This mode em be turned 



The oS? :ntC'O i.s used to avoid the a.a:-.unwtion of verticU S"paCe by succ:ssive mac:o calls. Several 
.sp QJ.Ls in a row ;mx1uc: IfOI the sum 0( their arramenlS. but their maximum; i.e., the (oUowing 
produc:es only 3 blanJc linc:s: 

.5P 2 

.5P J 

.5P 
~y l'W&''>a.t ~ utilize .sP ror .s~," For example. ".LE 1" (5.3.2\ immediately (oUowed by 
, •. P" (4.1} ~uc:s only a sutg1e bLank line (Yz a vertical SIlace) betwe:n the end of tl:te list and the 
(auowin3 j:IUa~h. An omitted aJ"iUl%1elU defauUs to one blank line (on~ vmical spaa:). UnsaJed 
(ncuOn.aA amounts are per:nitte¢ [lee .!'P, ..sl' is afso inhibited by the .1lS request. 

lL 7 Ski"lal hces 

.sK [~esl 

The .SK :nacro skips ;:qe:s. but retains the u.sua1 bader and footer ,,",,=ssina. If ~ i.s omitted.. 
aull. or 0, .SiC sJC~ to the to~ 0( the aext pace rmG it is currently II the top of a pqe, ill which case 
it does !lathing. .sx " skips "pqes. Thac i.s. .sK always positions the ten thai. foHows it " the top of 
a ~e, while .SK 1 always leaves one pace that i.s bLank e:a=pt for the !leader and (ooter. 

11.& FORCI~G .~-., ODD P .... GE 

.OP 

11WJ macro i.s used to csure thai. the (oDowml text betins at the lop of aD odd-aumbered Pate. If 
CUJTently at the tJ:)9 of an odd pa,e, co matiaa taUs piace.. If cur:renuy oa an even pap. text resumes 
printul1 at. the top of the aen pace. If currmdy oa aD odd pace (bul 110t U the top 0{ the PIle) oae 
bWtit paie is produc:d. and .,rintinC resumes OIl the pace alter that. 

11.J S«tia1 Poiac SIze a.aci V.nics1 Speq 

In rroff, the default POUlt size (obtained (rom the. ~ S (2.41> i.s 10, with a vertical ~ of 12 
pointS (j.~., 6 lines per ind1). The prevailini point size and vertical spaCna may be chanSed by 
invOQnI the .s aw:ro: 

.s (aral 
If arz is aull. the prrIlOU.$ point size i.s restored. tr arz is neptive. the point size i.s dec:rementecl by the 
~cd amount. It art i.s slg'Md positive, the point size i.s incremented by the ~ed amount. iIlld if 
art i! l.I.1l:!iiIled. it 13 used as the new point sizer. if art i.s creuer thaa 99. the ~fault point size (10) i3 
restored. Veroc::U s-pac:in; is always two points greater than the point size.11 

11. DUlORS AND DE3CGGING 

11.1 trnr T.rm.i.zwiollS 

Whet! a :nacra d.i.scover:s an error, the (oilowinl GOns oa:ur.: 

• A break oc::::'~. 

tL Foocaaaes ill 1ft ;nued iD • SIZe I'WO IlOims ~ u.s IDa paia& sia al U. bartr ... dI III adcIiooaIY VWIII:at ~ al 
u.. paaus be-.- [0Qm0UIL 



• To avoid coafusioa reprd.ina the location of the crror. the formaacr output bu6er (which may 
COI1lIiD some text) is printed. 

• A sbart messqe is printed pvina the name at the macro that found the error. the type of error. and 
the approximate line number (in the current iDput file) of the last processed input line. (All the 
error messaacs are explained in Appendix E.) 

• Processin& tmmnate:s. unless the register D (l.") his a positive value. In the latter case. proc::ssin& 
CO!IUnues even lhouab the output is pvameed to be dermpd from that point OIL 

rr T1w mW' mmagr is prinmJ by Writi". it dindy III dw "., 's tmrri1flll. (f an OUtpUt fill~, such as 
3(00), 4S00). "" ~(l) is bwtr II.!2d III past-proCess a.roft' output. dw ~ ftfIZ}I ~ Itlrbll!d by 
kJ-". inzenru:red 'With lD:I Mid 111 that filur 's 0IlIpUt bqff.,. 

rr (f,iWr tbl(l) or eqn(l)/neqn(1), or borh are bfinr 1I.!2d, and if 1M -oUst option of 1M formtlller 
anat:S W last page 0/ W dOCUlJVIII not to bt prilfUd, a hIurttJGs '"broQn pipe" masa~ n:sula. 

Jl.l Dlsappeuuc:e of OaqIat 

This usually occurs becamse of an unclosed diversion (e. a.. missin& .FE or .0E). Fortunately, the 
IDIa'OI that use diversions are cweful about it. IDd they c:beck to make sure that UlepJ nestines do not 
oc::cur. U my mcssase is issued about a missin& .DE or .PE, the appropriate adion is to sean:b 
backwards from the termination pointlookina for the comspondin& .DS, .0F, or.FS. 

The following command: 

Ifep -n ··'.IEDFI1[E.FNQS)- files .•• 

prints all the .DS, .DF, .DE. .PS, .FE. .!S •. TE, .EQ, and .EN macros found in fila .... each 
preQ:ded by its file came and the line number in that file. This listina can be used to check for illesal 
nestin& and! or omission of these macros. 

13. EXTE!'mING ~'lD MODIFYING THE MACltOS • 

13.1 Namlq (Aayeadoas . 

ID this section. the followina conventions are used to dcsaibe lepl names: 

a: diait 
a: lower~ letter 
·k upper-case letter 
z: my letter or dicit (my alphanumeric c:baracter) 
s: special character (any non-alphanumeric c:haracter) 

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

Note tba1 ~ Macro, and SlTi~ names are kqJt by the formatters in a sin&le internal table. so that 
there must be no duplication &mODI such names. Numbter ~iS1B names are kept in a separate table. 

13.1.1 NGma UsaJ by FomraMn. 

requests: u (most common) 
m (oaly ODe. c:urreDlIr. .el) 

rqisters: aa (DGI1Dal) 
.l: Cnormal) 
..s (oaly cae. currently: .$) 
qc. (pqe number) 

13.1.2 NtZIrIIU Uwi by PWBIMM. 

AA (most common. aa:essible to user) 
A (Jess COiZWlOi1, accessible to user) 



)% ~ coastmU 
> x (j11~ ctynamic) 

AA (mosc c:ommca. a.:cessible to a:ser) 
A (less c:ommca. acc::mOie to user) 
]x (inten2al, usually aJIoc:u.ed to ~ fuaaioDS throUlhout) 
)% (izuema.l~ mere clyc.amic us:qe) 

~ Aa (most ccmmoa. accas:sible to useo) 
An (ccmmca., a.c::ssibte to u:ser) 
A (acc::ssible. set oa command !iDe) 
:x (r.cc:a!y intema1~ ran:iy xc:s:s:ible. usually dediC3led) 
:x (jl1tenW, dynamic.. te~es) 

11.1.1 NtuIC Uw by EQNIHEQN anti 7111. The equation ple,noa:sscrs, ertll(l) and IIelllO), use 
~r:! aNi min.; aames of the form lUI. The table preproc:ssor. (bI(I), uses names of the form: 

a- a+ at 1m 4A ## #- #- AI. Tet. TW 

11.1.4 USIT-~1tIJlJItt Nama. A!bt:r the "bove, what is left for user e:aea:ricas? To a"lOUt problems, 
we SUgzesl U3iI1I a.a.rne:s that CC1lSi.sl citaer 0( a. sialle lower-case letter. or ol a lowe-c::ase lener 
followed ~ allytb.inl other lban a lower~ letter. The foUowinl is a 5aml'le a.aminI COIlVeI1Coa: 

ClaC'OS: aA 
Aa 

a 
a) (or ai. or al. etc.) 

a 
aA 

13.l S.mtri. E%tetWou 

13.1.1 A~ruiix H~dings. The foUowinl gives a way of leneratinl and Iluznberinl a;lpe:2dicl:s: • 

. m Hu I 

.m a 0 

.de aH 

.m' a .;. 1 

.m P a 

.PH .... Appendix \ \Ila • \ \ \ \ \ \ \ \aP0 • 

.5X 

.HU "\\S1-

After the above i:nitiaJ.iz:a.ticn and dl:mlitioa. cxh caJ.l of the form. ... ~ -title·" bqins a new page 
(wuh the i'3Ie header c±1an.ied to •• ~ /I - II") and s=erau:s aD um:wmbercd bead.i.D.I of lllU­
wtticl1., if desired.. c::m be saved for the table of ecntents. "I'bcse who ~ A~ tides to be 
cz:ntered must, in addition. set the ~ Ht: to 1 (4.2..l.J1. • 

11.1..1 Ha~1tf IndDtt with ram. The foU~ example iDu:nma the I.ISe of the hlnli"l-indent 
fe:lD.lr'e of vuiablcHtem lists {S.J.J.61. F'trst. a user-dci!ned maao is buill to IICI::C;'t four a.rgumenu t1w 
m.a.lce up the marie. Exh U1Ument i.s to be se~ted from the ~ous one bT a tab dlancter. tab 
~ are deDned la1er. SinCl: the fim argument may Oqin widl a period or ~he. the .. \.t .. is 
used 50 UW the formatW' will act interpret sud1 a line as a formaaer requc:sl or macro. I' The U\t" i.s 



UIftSI·tod by the formanc into • tab character. The "\e" is used 10 c:oaca'enete tile IiDe of ta:t that 
follows the maao to tbe IiDc of T.at built bJ the IDICZ'O. The IDKrO defiDiCioa IDd III eumple of its 
use are IS foUows: 

.de aX 

.Ll 
\It\ \$1\,\ \$2\1\\$3\t\\$04\t\c 

.11 9a lID 21n 36D 

.VL l6 

.aX .Db all \. DO 
No bfpheMtiou. 
AU10mItic hypbcrJaUOD is turned 06. 
Words cooWaiDI bypbeDS 
(L&-, mccber-iD-law) may still be $pUt across·1iDes. 
.aX .hr 011 \. DO 
HfPhe:aate •. 
Automatic hJPheDalion is turned OIL. 

.aX .~\oc DOlle DODe DO 
Hyphenation iJldjcator c:haracler is set to "e" or remowd. 
Durina text processiq the iDdic:ator is suppressed 
aDd wiD not appear in the oU1;)ut. 
Prepem1in1 the indicator to a word has the etrect 
of preventiq hypheDlliOD 01 that word. 
.I.E 

n. resultiq outpUt is: 

(c SIIDds for • space) 

DO No hyphe:Dation. AutomaUc hypbcDacioD is turned 06. Words 
CODtaininl hypheDS (La.. molber·iD.Jaw) may sdll be split 
II:rOSI JiDes. 

.by 

.hcc 

CD 

DOae DaDe 

I.e. CONCLUSION • 

no 

HJPhemte. Automadc hyphc:DatiOD is tumed on. 

HypheaatiOll iDdicator cbaracter is set to "c" or removed. 
Duriq text proeessinl the iDdiCUGr is suppressed aad will DOt 

appear in the outpUt. PrepencIiq tbe indicator to • word bas 
the etrect of prewntiq hypheDation 01 thai word. 

The followin& are the qualities that we have tried to emphasize ill P"NIINM. in approldawe order of 
impanaDce: 

• RDbusatGJ ill tM./tJa 0/ mw-A user Deed DOl be an fII'Q61tro.1 expert to use these IDICZ'OS. When 
the ~t is iDcorrect. e.itber the macros artempI to make • reasonable interpreWiOll of the error. or 
a messqe desaibina the crror is produced. We ha'le uied to minimize the possibility that • user 
would let c:ypcic sysleID messqes or SU'IDIC 0U1pUl as • rault of simple erroa. 

19. n. ~ ...... "\.loo is ~ lip tbI lOl1lWleftl 10 be • ""zero.widdli" .... i.e.. it cav:.s DO OUqlUl 
cllanCl.wllO ..-r. 



• f:II.2 01 1M fiN ~ aoc-.JJ7W1fa- [t is oot necessary to write ~ml)1ex seque:u:e:s of command, to 
pr'ClIducI simple dcc::w tents. R=socabje aefault V1lues U'I pnMded. wtIera 11 au l'OISible. 

• ~tio,,-There are many diJ!ermt preferences in the area of dcc:'.Jment styfinl. Mm.y 
pcm1eter.l are provided so that users QUl adapt the out;!ut to their re:5;)CCtive aeeds over a wide 
~ otsrytes. 

• ~" a, mrxiIrauiy apG't 1ISfn-We !:lave made a SU'OI1I don to use mnemonic aaminl 
c::oaventioas and cotmstent ter:bDiques in the ~n.struction of the rmaos. Namini ccnventioas are 
liven so th.u a user QUl add ae. a:w:ros or rede1lne e:ti3tin1 ones. if aecc:s:sarr. 

• Drntz i~nUna-The most ~mmoa ~ of I'WBIMM is to print documents on hard<Ol'f 
~ter term.iJ:W.s. using the Itt'Offfortnatter. The macros QUl be used c:onveaiendy with both 10-
and 12-pi~ termll:lal.s. In addition., out;!ut c:u1 be sc:umed with an a~ropriace CRT t&rminaL The 
tnaa'OS have been constnu:ted to ailow compatibility with rroff, so that output an be produc=d both 
OIl cy-pewr'iter-like terminals and on a phototypeSetter. 

• Minimization 0/ inpul- The desilD of the c:w:ros attempts to minimize ~dtive typina. Far 
~e. if a user wants to have a blank line after all am· or second· level he:adin&s. he or she aeed 
only set a ~ pan.meter Old at :""! !:egi.n.ainl of a document. ~tb.er than add a blank line after 
e:x:h such badin&. . 

• De::Dupii~ of input /omttlt from OUZJ1Ul sryw-There is but one way to pre;are the input t&xt. aithoulh 
the user may obtain a aumber of outpUt srytes by sctWl& a few globa! tlqs. For example. the .H 
macro ~ il3ed for all aumbered l:u:ading:s. ~t the aI:tUa.l output scyle of the:se bead1nlS may be made 
to vary Crom document to doc:-.unel1t or, for that matter. within a sinale documeaL 

fuIUre rele:s.se:s of I'WBIMM will provide additional features that are found to be useful. The authors 
weicome ~mme:ats. suUestioa:s. md critiemns of the macros and of this manual. 

Adatawie:/:g'l.'1tI!1fc, We are indebted to T. A. Oolotta for his contil1ui.na iUidaac:e <1winc the 
deveiQ9ll1eUt of FWBIM..... We also thank our maay users who have provided a:1uc:h oniuable feedbart., 
both about the rDaC:'OS ax! about this manual. Many of the features of PW'8IMM are patterned after 
5irr.til.U' features tn a !lumber of earlier macro paeup:s. ami, in particuJat. aftc:r one iml)iemcnted by M. 
E. I..e:sX. f"tna.Ily. beC111Se ~ often IPProadles the limits of what is possible with the text 
form.a.a.ers. c1winI the =le:aenwion of I'WBIMM we have &enerated atyl'ic:a! requirements and 
encountered unusual probiet:lS; we thank 1. F. Os:sanna for his williniDes3 to add acw features to the 
fo~.and to in'm1t 'n1' of bavinl the formatters perform unusua! but desUed a.ctioas. 
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Appeada Ie DEFINInONS OF LIST MAClOS. 

... 7'7zis cppettdix i$ i1IU1Wd only P ILSII!rS tICCUSlDmtd "' writi.,/omttlWl' maao.r. 
Here are the definiLioas ot the list-initialization macros {S.3.3):20 

.de AL 

49 

.if! e\ \S1 ••• if1.\\Sl.l •• if1I1\\Sl •••• if!.\\SI.AII .ifle\\Sl.I • .if!e\\S1eie .)0 -AL:bad ug:\ \$1 

.if \\D(.$<3 \{.ie \ •• \\S2.-0 .)L \\a(J..iD 0 \\D(Lia·\.e\O\O.eu 1 "\\S1-

.eI .LB 0\\S2 0 l 1. "\\SI- \l 

.if \\D(.$>2 \[.ie \,..\\$2,.-0 .)L \\DCLiD 0 \\I1CLiD·\.e\O\O •• u 1 "\\S1- 0 1 

.eI .LD 0\\S2 0 2 1 "\\S1- 0 1 \l 
-.de BL 
.Dr ;0 \\a(Pi 
.if \\II(.S>O .if \ •• \\SI.>O .Dr ;0 0\\S1 
.if \\0(.S<2 .LB \\11(;0 0 1 0 \\-(]JU 
.if \\IIC.$> 1 .LS \\11(;0 0 1 0 \\-(BU 0 1 
.rr ;0 .. 
• deOL 
.Dr ;0 \ \a (Pi 
.if \\I1(.S>O .if \ •• \\$111>0 .Dr ;0 0\\S1 
.if \\11(.$<2 .LB \\0(;0 0 1 0 \(em 
.if \\II(.S> 1 .LB \\0(;0 0 1 0 \(em 0 1 
.:r;O .. 
• de ML 
.if !\\II(.$ .)0 "ML:missiol 111-
.Dr ;0 \.e\\Sleul3u1\\D(.su+ lu\- set size in u's 
.If !\\II(.S.1 .LB \\0(;0 0 1 0 "\\Sr 
.if' \\D(.5-1 .if 1\\D(.$.2 .LD 0\\S2 0 1 0 ,,\\SI-
.if \\D(.$-2 .if'I\ •• \\S2 •• LB \\0(;0 0 1 0 "\\S1- 0 1 
.if \\11(.5-2 .if \.(II\\S2 •• LB 0\\$2 0 1 0 "\\st- 0 1 .. 
.de lU. 
.JII' ;0 6 
.if \\II(.S>O .if \.II\\SI.>O .Dr ;O.O\\SI 
.if \\II(.S<2 .LB \\0(;0 0 2 4 
.If \\II(.S> 1 .LB \\0(;0 0 2 4 1 0 1 
.rr ;0 .. 
.de VL 
.if !\\o(.$ .)0 -vI.:mj'l'ri"1 11'1-
.if 1\\II(.S·2 .LB O\\SI 0\\$2 0 0 
.if \\11(.5-2 .LB 0\\$1 O\\Sl 0 0 \A: 0 1 

2D. CD !!lis sqe •• ~IS m. BEL dWaI:Ier •• )D is us mccmal P'WBIMM IIIKft) tIW priDlS aror mrssaps IDd .)L is 
IiIIIliar til J.B. czcep& tlw it CZl*IS iu UJUlllCDllIO be JCIIIed. 



Al:J.y o( tbese em be ~ed to ,reduce di6em1C behavior. eo&-, to provide two ~ be~=n the 
bullet o( a bullet item and its text. rede.dnc . .BL as (oilaws befure involcinllcl ' 

.de BL 

.I.B 3 0 2 0 \\-(BU 



A.ppeM1z. B: USEll-DmNED LIST STlUJCTU1U:S • 

., This appmdiz is illlVUhd 0"" P users Qa:ustrJmed to writinr /Omtlltln' mac7'OS. 

Sl 

It I l&r&e document requires complex list structUres. it is useful to be Ible to define the appearance for 
each list level only once. instead of havins to define it It the bea:innina of eacb UsL !his permits 
consistency of stYle in I larie ciocumenL For exampie. I &eneralized list-initWization macro mi&ht be 
ddned in such I ""Y that what it does depends on the list-oe:stinllevellist nestina in e6ect at the time 
the mlCl'O is c:a1led. Suppose t!W levels 1 tbrouab 5 of lists are to have the foUowins appear:mc:: 

A-

Ul 

• 

+ 
The foUowina code deAnes I macro (.aL) that always begins I new list and detemDnes the type of list 
according to the current list level. To undemand it. you should mow that the number reIister :, is 
used by the I'WBIMM list macros to determine the current list level: it is 0 if there is DO aurendy active 
list. £acb call to I list-i.nitiallzation mICro increments ~ and each .LE call dec:n:ments iL 

.de aL 

.\ - register I is used as 1 loc:a1 temporary to save :1 before it is ch.ansed below 

.m I \\D(:, 

.if \\na- 0 .AL A \- give me an A-

.if \\n&-l .LD \\n<Li 0 1 .. \- live me I [1] 

.if \\Da- 2 .BL \- give me I bullet 

.if \ \na-. 3 .LB \\n (Li 0 2 2 a \- give me III a) 

.If \\na-" .M!. + \- give me I + 

'Ibis macro em be used (in conjunction with .U and .LE> instead· of .AI.. .llL. .BI.. .LB. and .MI.. 
For example. the foUowina input: 

.aL 

.U 
first liDe. 
~ 
.U 
second liDe. 
.I.E 
.U 
third liDe . 
.LE 

wm yield: 

A- 1im liDe. 

U1 second line. 

B. third line. 

There is anolber approach to lists that is similar to the .H mechanism. The list-initialization. as well as 
the .U and the .LE macros are all included in • single macro. That macro (called .bL below) requires 



m aI1ument to teU it wtw level of item is required.: it adjusts the lisl level by eitber ~I a. Ilew 
tisl or seaia:l the lisl levei baa to • ~ous vIlue. md then issues I .U mx:ro caD to produce the 
i1em: . 

• de bL 
.. \\11(.$ ..at I \\Sl \- it there is III 1:"IIJmeDt. that is the leve! 
.a ..at I \\0(:1 \- it DO atlUZIIaI&. use current level 
.if \\as-\\II(=I>l .)0 --ILlEOAL. SXIPPING OF LEVEL- \-~ lew! ~ more thlll 1 
.if \\D.&>\\a(:1 \(oU. \\ai-t \. it I > :a. beP aew Ust. 
• Dr I \\a(:1\J \- and reset I to CUZ'm1t level ( • .11. chmles z) 
.j[ \\a(:;>\\ai .LC \~ \- if :; > So l'fUDe baa to correa level 
'\ • it :; - So Slay within ~nt lisl 
.ll \ - in all CISeS. let out III item 

For .bL to worX. the pre"';ous de&itiou of the .aL macro must be chan,ed to obcain the value of I 
from itS ~t. rather than from ."t. InvoiCnl.bI. without a,rzumeuts causes it to suy at the ~nt 
lisl leveL The E'W!IMM .Le ma='O CLlst Car} removes Ust cSe:scril'UODS ImW the lew! is less th.m or 
ectY.ai to t.I1a& of its aqumeaL Fer exm":"le, the .R macro mdudes the caU ... LC 0". It text is to be 
resumed a.t the end of a list. iD.sen the caU ... LC 0'· CO dar out the Iisls CDml'Ier.eiy. The eumple 
below illumales the ~lauvely small amount of in1'uc aeeded by this ",praach. 'The in1'ut text: 

The quiet browa rox jum1'd over the luy dOC'S back. 
.bL 1 
first Une • 
. aL 2 
sccoad Une • 
• bL 1 . 
third Ih1e. 
.aL 
CounJ1 liDe. 
.LC 0 
fifth line. 

yieias: 

The quia browa fox juml)eCi over the lazy doc's baa. 

A. 5m Iiae. 

[lJ !ICCOI1d line. 

a. third Une. 

C. r ourth line. 
fifth Ime. 
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App"""'b C: SAMPLE FOOTNOTES 

17rt jD/JI1wi1ff ~ illustnna ~, joomo16 stYles and both IdbeJaJ anti autrJmdtictl/ly-~ed 
.,PJt1fOIG. 1M tJCZIIIZi input joT tJw ilrlnwdi4UO' followi", tD:I IInti ./iN tJw joomota at tM bottDm 0/ this ptJZt 
a WW7I 011 1M jolJowing ~: 

With the footnote style set to the nro6' default. we process I footnote l followed by &Dother one.-­
Usia, the .FO macro. we chanCed the footnote stYle to bypbeDate. riabt maraiD justification. iDdc:nt. 
mel lett justify the la~. Here is I footnote.2 IDd mother.t lbe footDote style is DOW set. apin via 
the .FD macro. to Do hypbcnaliOl1, DO riabt J:DIII1in ju.sti&:aticm. DO iDdeDtalion., mel with the Iabe1 
left-justified. Here comes the 8naI. one.l 

I. This is tbe!nl (00CD0te Iezl CXIIIqIIe (.P1) 10), This is tbI default srpte tar"'" n. risIn IDII1iD is _jasdIed. 
HY1I'-"'ioa is lflii permaa.ecl.. The Ial is iDdoIIDlIId. IDd the 1U1C1C!11'isIIlJ ...... IabIi iI ,...jusIi6Id ia tbe 1al-iDdall ..... . 

- 'tbis iI me SIICIDDd t~ tal IIlWIqIIe (.PI) 10), 'This is aIIo tbI defauk ..,aj'ra bu& widll IaaI tOOCDOlC .... 
~II)'tbe __ • 

2. This is \be third (00CD0Ie eumpIe (.PI) n, n. riIbI aqiD is jusdIted. tbI toamaca tal is iN1ented !be I&bel is ~. 
jw&i!ed ia tbe Iat.macat.,z. AJIbouIh DOl ~ ~ II)' mia eumpIa. lIJpIMaadaD'ii pamiaed. The qWI::k 
brvwD (os jImqIed em=' tbellz7 dos's t.c:L 

t This iI die (0UI'lh tOOCDOte euDI$IIe (.PI) n. n..,. is die __ • tba dIinI tootDDClL 
3. This iI!be MtII (oomoce eum1lie (.PI) 6), n. riPt IDII1ia isllllfjusQ&ld. bTPIIICDlI:iaa illlllfpermitted. tbe tOOCDOlC tat is 
_ jndeated. IDd the label is placed 11 the ""'lim .... 0( tbe 6rsl1iDe. n. quick brvwD (OK juI:Dped 0". mallz7 dol's bu:L 
Now is tbe ImII/ (or all IDOd IDCII 10 CDIIIC 10 !be lid 0( uaar CIIUDIr7. 



.. l:D 10 
Wiua ~ roccrou St1Ic SIC tD Us. 
J mo6 
de{aWz., .... j7rOCC:SS a roocno~\·F 
.is 
-nm is tn. am rcomoc. ten exa.all'l. C.rD 10). 
Thaa is tba deia.wl szyte rot 
J azaIt 
'Tb. ri1b& matlizl is 
J aClC 
.~ 
H~i3 
.1 ace 
~aed. 
!b. te:n i3 inr!e:1ted. mel Use autormuc:aily lenerateci labej is 
.1 :i1iU ·justiilecl 
ID me ten·~t space. 
.n 
(oUowed by lI1o<ber Olle.-'\c (c SUIlcis ror a space) 

.FS-
!bls is the secolld rcoUlote lUt example (.m 10). 
Tb&s is .usa tne deiauit 
.1 arorf 
srrle but with a loal rCOUlote label providecl or the user . 
. FE 
.rD 1 
t:.sml the .::-0 aw:ro, .... chmleci th. roomote st)'te to ll)'l)bel1lte. rililt :D.IJ'Ii,a justification, 
~t. aaa lal jusaty U:le Iabei. 
Here is , rcomete,\·F 
.is 
"'i!Ds is Us. third (OOUlote ~I. (.m u. 
n. tilDe 020U'1iD is ~ecl. the rCOUlC~ te:a is indeated. Use label is 
.J IcIl 1usW1ed 
iD :.be tut·iI1c1eat space. 
Altboulb l20e aec=sanly iDusuated by this example, l1ypftawiea is pamietec1. 
!be qWCX browa roa jumped over the Lu7 dol's bide. 
.,FE 
mel meCher.\(dl\Q 
.F'S \(d4i1 

Tbzs IS Us. rourUs rOOll1Ote exmIple (.m 1). 
The st)'t. is the sa.auI as me thud toocnoce. 
.n 
.ro 6 
'The (comOf.e style is aaw -. q:aiD v;a the .m maaa, to 120 l1ypheaacioa. ao ript ~ justi4c:ation. 
no indeftQUOG. aDd ~th the t.aca !eft·jusa!ed. 
Here comes Us. azw oce.\-F\c 
.F'S 
This is the ftfUl (cccacce aampfe (.Fe 6). 
n. li1IU mar;iIl is 
J!1CC 
~ I%nIbcuacoa is 
.laG( 
~ the rCOClloce ce:a is 
.1 COl 

iDdalted. lad the !abe! is plac:eci u me becinaiD~ of tn. b 1iDe. 
The qwdt browa roa j~ over the 1U)' dol's b-=t.. 
Now :s the uma ror ajl Icod IDaI tD come to the aid 0{ tneil' COWSU7 • 
.FE 



AllpeDlllx It: SAMPLE LETTEll 

,.,. 11w nro6 dnd troit OUtpUtS ~", to thI input tDCl ~Iow tw WwrI 011 tJw jo/JDwi", paza. 

.ND ~y 31. 1979" 

.n. 334455 
Out-O(-Hours Course DescriptiOD" 
.AU -0. W. Stevenson- DWS Py 9876 5432 lX-1ll 
.MY' 0 
.os 
J. M. Jones: 
.DE 
.P 
Please use the foDowini de:sc:riptiOD for the Out-oC-Hours course 
-oocumcnt Preparation on the PWBIUNlX-
.FS • 
UNIX is • Trademark of BeU Laboratories. 
.FE 
time-sharin& system-: 
.P 
!be course is intended for clerks. typists. and others 
who intead to use the PWBlUNIX system 
. for preparinc doc:umentation. 
!be course will cover such topics as: 
.VL 18 
.U Environment: 
utiliziac a time-sb.arin& computer system; 
aa:essin& the system; 
usinC appropriate output terminals. 
aU Files: 
how texJ is stored on the system; 
directories; " 
manipuJali.D& files. 
.U --rext editin&:-
how to enter text to that subsequent revisions are easier to make; 
how to use the editina system to 
add., delete. and move lines of text; 
how to make comctioas. 
.U -Text prccessinl:-
buic~; 
use of ienen1-purpcse fomwtinC packaaes. 
.U -other fadlities:-
additional capabilities useful to the typist such as the 
J ~. spell. dilI' •• 
aDd 
Jpep 
commands and • desk-calculator P'Ckaae. 
.LE 
.so jrm 
.NS 
S. P. Lemme 
H. O. Del 
M. HD1 
.NE 

5S 



Sell ~abaratori.s 

s~bj.ct: O~t.of-ao~rs Course Description 
Case: 33 445'5 

aat.: Hay 31, 1979 

J. H. Jones: 

from: D. W. Stevensoe 
PI 9876 
,X-123 z5432 

?l.ase use t~e rc::~wi~g aescriptioa tor tae O~t-or·Bo~rs co~rs. 
·Ooc~m.ct ?reparation 00 t~. P.S/ONIX. tl=e-sbaring s1st.: 8 : 

The course is intendea tor cler~s. typists, aad others who intena 
to use the ?W3/UNIX system tor preparing doc~mentation. The 
course will cover ~ucb topics as: 

Env!.roameat: 

riles: 

ut!.li:ing a time-sharing computer system; 
accessing t~~ system; usiag appropriate o~tput 
terminals. 

bow text is stored on the system; directories; 
mani~ulaticg riles. 

~ow to eater text so that subsequ~nt revisi~ns 
are easier to make; how to use the ,editing sys­
tem to add, aelete, and move lines or tez~; bow 
to make corrections. 

Taxt processing: basi~ concepts; use ot general-pur,ose tormat­
ting packages. 

Ot~er tacilities: additional capabilities us.tul to tbe ty,ist 
such as the ~. spell, ~. and ~ com­
mands ana a aesk-calc~lator packase. 

?Y-9815-iJiiS-jrm 

Copy to 
S. ? I.ena:e 
a. O. Del 
H. lUll 

D. W. Stevenson 

• UNIX 1s a !raae=ar~ ot 3ell Laboratories. 



@ 
Bell Laboratories 

III.b;Ic:: Out-of-Hours Coarse Desc:rilJd01l 
ea.: 3J.U55 

dw: May 31. 1979 

I. M. lODes: 

&om: D. W. SteY'IDSOD 

py"" 
1X-W~l 

Please ase the foUoVrinl description for the Out-o{-Hours course "'Doc:ument Preparation on the 
PWB~ time·sbari:n& syslem": 

The course is intended for clerks, typists, and othus who intend to ase the PWBIUNIX system for 
preparina doc:umCnlation. The course will cover such topics as: 

EnviroDmem: utilizina • time-sharinl computer system; accessin& the sysl~ usin& appropriate 
output termiDals. 

rues: how te%t is stored OIl the ~ directories; manipuJatiD& files. 

Text editin&: 

Text processing: 

Other facilities: 

PY·9876-DWS-jrm 

Copy to 
S. P. LeDame 
H. O. Del 
M. Hill 

how to enter text so tha1 subsequent revisions are easier to maJce~ how to use the 
editin& system to add, delete, and move lines of text; how to make corrections. 

basic concepts; use of general-purpose formanina packazes. 

adcfitional capabilities useful to the typist such as the typO. spell. di/f, and pq com­
mands and a desk-c:a.lcu1l1or packaae. 

D. W. SleTeDSOD 

• UNIX is a Trw:Icmart 01 BeiI Ubora1Dria. 
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A~ E: tllOa :'riESSAGIS 

L PW151MM '!:rrw ~essaces 

~ l'WBI~ error mc:$Sa3e coWls of a.stanciarc1 part roUowed by a vuiable part. The standard part is 
0( me form: 

ElUtOR;i.nQUt line II: 

The vuiable ~ coasisa of 3. des::i;ti~ tncSSai=, U3Ually beljnni"1 with a macro aame. The vvia.ble 
l'8n! are listed below in aJl)ha.beticaJ order by aw;:o name, =en with a mon= complete explacatioa:%Z 

Cleex n., AU, AS •. ~ MI'sequenc: 1'...e I'"'per sequenc::: of aw::os for the belinninl o( a 
memorandum is sllowa in (6.91. Somethialbas dislurOed this 
order. 

Al;bad arg:vaiue The 3Z1U.tnent to the .AI. macro is aot one 0( 1. A., a. 1. or L 
The incorrect afiument is showa as wziu& 

CS:covet sheet too lo~ The text o( the cover sheet is too tOEII to fit on one pile. The 
al:dtt3Ct should be reduced or the indeDl o( the abstnct should 
'~(6."t. 

OS:too many ~lays More Ihm 26 aoatinl displays are active at oace, i.e.. bave 
been accumulated but aoc yet ou~t. 

OS:missinl FE A dis;llay starts inside a footnote. The likely cause is the 
omission (or misspcllinc) of a .n to end a previous rooUtote. 

DS:missinl DE .DS or .DF oc:c:un withiD a ~Iay. i.e., 3. .DE has been 
omiaedor~ 

Dba OS or OF active .DE bas been el2CCUDlen:d but there bas not been a previous 
.DS or .DF to awd1 it. 

FE:.no FS .FE bas been encountered with no previous .F'S to ma!Ch it. 

FS:missinl FE A previous .F'S was aot awched by a dosin.l .FE. i.e., an 
utem~t is bema made to beiiD a footnote inside another one. 

FS;missiaa DE A rootnote statts inside a display. i.e" a .DS or .DF oa:urs 
witbout a Marchini .DE. 

H;baC u;:TIlue The firn argument to .H must be a single digit rrom 1 to 1. 
but WI. bas been supplied insteId.. 

H:nriss:inl FE A lleadinl macro (.H or .HU) occurs inside a (ootnote. 

H:II:2UsinI DE A headiaa CDaC'O (.H or .HU) occurs inside a d.i.splay. 

H:mminl U1 .H needs at least 1 qument. 

HU:mis:sinI3l1 .HU needs 1 argument. 

I..B:missial ara(s) .L.B requires at least 4 aquments. 

I..B:too many o~ U.sts Another llst was started when there wve already 6 active lists. 

I.E:mismacched .LE has oc::urred without a previous .L.B or other list­
initi.aliz:uiOD mac:o 15.J.Jt. Althou1b this is aOl a rata! error. 
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the messap is issued because there almost certainly exists 
some problem in the pre=d'Di tar. 

U:no lists active .u oa:urs without a precectinl UsI·iDitWizatioa macro. The 
latter has probably been omitted. or bas been separalC(1 from 
die .U by m interveDiDI .H or .HU. 

Ml..-missiD1 U1 .ML requires at leISl 1 &I'J1III:aL 

ND-.mi.ssiq UI .ND requires 1 &qWIIeJlL 

Skbld ars:vaIUe The arsumeDl to .sA Cit my) must be either 0 or 1. The 
iDcarrecl arsumeat is shOWD ..... 

SG:inissiaa DE .SO occurs inside a display. 

SG:missinl FE .so occurs inside a Cootaate. 

SG:no IUthOrs .50 occurs without my previous .AU macro(s). 

VL.-missiD1 U1 • VL requires at least 1 IfIUIDCI11. 

Do Formatter Error Met .... 

MOSt messales issued by the formatter are self-explazwory. Those error messales over which the IMI' 

·bas (some) COl1troi are listed below. AJtyother error messqes sboukI be reponed to the local system­
~ppon aroup. 
'"CaImot do ev" is caused by (a) settina I pale width that is aegative or uuemely shon.. (II) seama a 

paae lel1lth thaI is netalive or extremely sbon. (c) rel)roc:essinll macro pacJcaae (e ... performinl 
a .so to I macro package that was requested Crom the command line). and (d) requestiDa the - 51 
optica to troll on a documeat that is lcaler thaa leD paps. 

"CaDDot open jffltlUlllW" is issued if ODe DC the files in the UsI oC ales to be pmceswI ClDDot be 
opeaed. 

'·uc:eptiOI1 word list full" indicates that too mmy words bave been specified in the hypheaatioa 
exceptioa list (via .hw requests). 

"Line overflow" means that the output line beiI1& leDented wu too loa& Cor tbe Cormatter's liDe 
buffer. The excess was discarded. See the "Word overflow" messqe below. 

··Nca-exisw1t fOl1t type" means that I request bas been made to mOUlll III UDJc:aown ConL 

IINoa-existeI1t macro 51e" means that the reqUested macro packqe docs DOt eldsL 

'·Noa-aisleDt tennina1 type" means that the terminal opdoas refers to III UDJc:aowa termiDal type. 

"Qul of teml) file space" means that additioaal temporary space for macro definitioas. diversioDS. etc. 
ClllDot be aUocued. This messqe oCtea occurs because of UDdosed diversioas (missina .FE or 
.DE). unclosed macro detinitiODS (e .... mjssil1l " •• "" or a hup cable oC COIltel1ts. 

"Too many PIle l1umbers" is issued when the UsI or paaes speciBed JO me Cormaaer'-o option is too 
loa;. . 

'"Too maay s&rinaImaao DImes" is issued wIlea the pool or striq IUd macro aames is fu1l. Ul1l1eeded 
SI:riqs aDd macros caD be deleted usin& the .rm requesL 

'"Too mury Dumber ~ .. means that the pool or aumber reaisw aames is fun. Ul1l1eeded 
resisters can be deleted by usiq the .rr request. 

"Word over1low" meaas thai • word beiDa leDerated eD:eeded tbe formaaer's word buifer. The 
ac:ss c:hanclers were discarded. A likely cause for this mel Cor the "Line O'Ved]ow" message 
above Ire very 1011& lines or words .enerated throup the misuse of \c or or the .co request. or 
VCf'/ 10111 equations produced by Iq,,(l)/neq,,(1). 



L MM:r. 

The fcXlowint is 1.11 al"babetical Usl 0( macro aames used by l"W'8IMM. 'The am line o( eadl item giva 
the came ol the macro, a me! c1escriptioa. and a reference to the secioa in which the macro is 
described. The seccad line lives I PfO&OC'1P= c::alJ of the mKrO. 

MIeras r.I:IIriI:eci with aa sstwk are IlOl. ill amenl. illYOIced dlrec:d, by me user. Rather, they are 
',., e:r:iD" c:U1eci from imide b.ader. fooLa', or other tDIC'QL • 

IC Oae<chmm PIC bpal (11.4' 
.le. 

2C Two<clumn pt'O"""':sjnl (11.4) 
.2C, 

Af Abstr:Ict end (6.4' 
.A.E 

AF Altenwe formal o( ''Subjec-.JDueiFrom'· bloci: [6.7.21 
.M (c:cmpany-aame) 

AL' Autamadca1ly-inc::reme:sted U:sl stut (5.3.3.1) 
.AI. [t1l'e) (text-indent) [1J 

AS Absa':M:: start {6.4J 
.AS [arai (iDdcati 

. AU Author informatioa (S.2' 
.AU aame [imtials) [loci [del'tl [extl [rooml [ard [ard lard 

s Bold (1mderlb:2e i:a nrod') (n.l) 
.S (bald-uli [previoas-foac-qJ 

BE Bottom EM (9.13, 
.BE 

BL SuJlet list sun (5.3.J.2J 
.IL [text-iadencl (11 

as. Bouam Start {9.13' 
.BS 

c:s 0,.,.. sheec (to.2' 
.CS [pqal [otherl [tew) [8ss1 [cblsJ (re{sl 

OE ~lay_ [1.1) 
.DE 

Of Ois;Jtar ~ SW"C (7.2' 
.DF [fcrmu) UiUl 

OL Dab U.s& SZZ't {S.3.3.J J 
.DL (text-il:ldent) [lJ 

OS ~ swic swt {7.U 
.DS (formatl Uilll 

EC Equadoa c:apciCD (7.5' 
.a: hillel [oYe:ridoe! [&cl 

a: !vea-~ foocer (9.6} 
.D (ati1 

., >'," 



Eli 

EN 

EQ 

EX 

FD 

FE 

FG' 

Ps 

H 

HC 

8M 

HU 

HX-

HZ-

I 

LB 

LC 

I.E 

U 

MI-

MI' 

Evc:n-pqe header [9.3) 
.Eli (ar;J 

~ .. 
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• _... ........ I, . , .... , , ..... " . . ... End equaUon display (7.4) 
.EN J • ,~: ~~ .. " :"~~i.: :: .. " /;:~~ ·,1-':.·,:~, , 

Equation display swt (7.<4) 
.EQ [label) 

Exbs'bit captioG (7.5) 
• EX [title) (oYVride1 [ftq] 

FootDOte default format (8.3) 
.FD [Ull UJ 
FOOUlote ead (8.2) 
.FE 

Figme lide (7.5) 
.Fa [tide] [override1 [f1a&1 

Foomote sr.an (8.2) 
.FS [Jabe1) 

Headinl-aumbered (4.2) 
.H level [headina-text) 

Hypheaation character (3.4) 
.HC (hyphenation-indicator] 

Headina mark stYle (Arabic: or RODWI numerals, or leners) (4.2.2.51 : 

,~.... ... . .' : 

,,,..~ ,'.:,~' . . .. .. ~ ... '- ... 

.... ~ 

'" ...... '.--: ~~. ~'.., \. 
,,~ -: ~ '\ 

.... " 

. .:.' ~. ''''"~' , 

, '., " I,. '.,- . 
• HM [lI'Ill ••• lUl7) , , ' .. "', ":'~'" .. " 

HeadiDa-umwmbered (4.31 
.au hevli",-cm 

Headial user exit X (before priDq hactina) (4.5) 
.HX dlevel nevel beadinl-text 

HeadiaC user exit Z (after PI'iDtiDI hedq) {4.51 
.HZ cDevel rIeve1 headiDi-text 

Italic (UDdertiae in MIl) (11.1) • 
j' ", J [italic-arc) lpn:vious-fODI-tr'll . . ~ . ~ 

List beIiD (5.<41 
.LB text·indent mark-indent pad type (mart) [U-spac:e) [LB-splCe) 

List-swus clear {Appezu:b BI 
.LC (list-level) 

Lisl end (5.3.2) 
.LE UJ 
Lisl item (S .3.1) 
.u [mark] UJ 
Marked list stan (S.3.3.4) 
.Ml. mark [text-indentl UJ 
Memorandum type (6.6) 
.M! [type] UJ 

• • _ f· ~ 

'-:. ....". - .. ,.~ . ,., 

, ..,.. ~. '~~'-

... ,..... "-~~ ~,,'" . 

'*I .")'~'.: .. ~:...: . ... ... ... 
.:, ,I, 



ot} 
, 

~ .. 

New ~ 16.7Jll 
.:N'Oa~ . 
Nor..won md {6.lJ.1j ;m--.. . 
Notanou SW't (6.11..2" 
~Ns tlql 

~~ femr.r {9.1'1 
:OP-r~ . 
&d.~$O htr.tder (9.4J 
.OH [arttl . 
Ower '~rds (or TIt{ CO~ she~t [6.5.) 
.OK [~we;dl·... . 

odd ~e (11.11 
.0[-1 '.' 

hr1i!~ftt!!·l.~~!1 .. 'cf~.\li:Zmn-. " "..... '" ' 

~f'h [4.1\ 
. fJ~i' 

:,.,- ~~ (~tF.1' (9.5) 

SA 

" 

51'. 
' .. 

SF 

T~ .. . ~, 

.PF £arwl.' 
Paga h~~ [9.2\ 
.p.-rnaEd 
Pa~.~dl1:r l!.:~~r emt HU2) 
.!lX. ':. 

R~Wm 10 ~lU' (rl~t!1.!:U1) rOtl& (eM u.n~ll3 in. nro.f1) ill.l) 1\' . . . '. . .. '. . 

Re{~ !i,<n sta.n (S.:U .. Sl 
.lU. ~lt~·i.ndtllrlti U.1 
S~\ uoiPtWlt sizlfa~ci v~ ~i (11 . .a1 
~.·[U;i 

Set.adiUS'l.b'!teUt (ri~~l~~ju.."Iti.ficmaw (.k.f~rut {l-l.li 
.s~ {;qj .. . ' . . 

Sigaanlte tine [6.11.1}· 
.so'{~ (II' 

S~~ ~.~= {11.11 
. •• ~"'" :r...:..:;. "1 
"'-l~.~~ ..• 

LS~~'~~~Cllly (11.6) 
.sP~-(llr.~1 

Tible\id~ (7.,SJ 
.Ur.fiit1ci (override) [1lail 
ijb{~:;i'~tenlS (IO.I) 
.!C:cl¢~i1·~ (tleve!] [WJ~_,[h~hl (~~JJh~.~ :[head411~l" 
Ta.blO end {i.31 
• r:a~':": ~~:.. 
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tH Table bader (7.,3) 
.m [NJ 

n. Tide 0( mcmormdum (6.ll 
• TI. [c:har&inI-case] [ftlina-c3Se] 

1'lwI TedmH::al Memormdum Dumber(s) (6.3) 
:rM (Dumber) ••• 

TP- Top-oC-p.p macro ('.Ill 
.TP 

TS Table an (7.3) 
.TS [H) 

tx- TabJe-oI'-c:cmtents user un (IO.l} 
:rx 

VL Variabie-item list sun (5.3.3.6) 
• VL lexl-iDdeDt [mark·iDdent] U1 

we Width Omtrol (11.4) 
.we (fomw] 

IL SIrbIp 

The fouowina is ID alphabetical list of strin& names used by I'WBIMM, aiviDa for each a brief 
description, section reference. and initial (default) value(s). See (1.41 for notes oa seninl and 
referenciD& strings. 

BU Bullet (3.7) 
1IIf#:. 
110# • 

F Footnote DUlDberer (S.l) 
IU'O# \u\ \D+ (:p\d 
11'0# \v' •• 4m"\s-3\\D+ (:p\sO\v' .4m' 

OT Due (currem dale, UDless overridden) {6.'.1l 
Month day, year (e.", January 22. 1980) 

EM Em dash saiD&. produces aD em dash (or both fll't#1Dd D'D§{3.81. 

HF Hadma foat list, up to sevea codes for b.eadiDi leYeIs 1 tbroulb 7 {4.l.1.4.1l 
3 3 l l 2 2 2 (all undertiDed ia .rqI. IDd B B I II II ill rroI) 

HP HeadiDa point size list. up to sewD codes tor beadiq levels 1 lhrOulb , (4.l.l) 

RE sees Release IDd Level o( P'WIIMM {Uoll 
lteJease.l.t:ve1 (e.", 15.103) 

Tm Trademark suinc places the leams "1'M" ODe baIf-liDe above !he tat tbal it follows. 

Note tbat if' tbe released·paper style is used., tIleD. ill addition to tbe above striDp. c:eruin Bn. 1000000a 
codes Ire de:fiDeclu suinp; these locatiOD saiD&s are Deeded oaI, until the .MT mec:ro is called (6.11. 

m. N_ .. JLeaUaaos 

1b.is sectiOll provides aD alpbabetical list of reaister DIllIes, siviDa for each I brief descril)tioD. section 
refereace. initial (default> value, and the lepll'lDle of values (wbere {m:n] mcam values (rom m to II 
iDdusiYe). 

Azrt resister baviDa • sin&le-chancter DIme can be ,. f'tom the command liDe. AD asterisk altlCbed 10 
• reaim:r Dame iDdicau:s thai thai reaistcr CIII be set OII/y (r0t:D the CII)!IU!1atId tiDe or ~ the P'WIIMN 



ma:ro de&.itio~ at: re3d by the formaCt=' (2.4, 2..51. See {IAI tor actes QIl ~ IZld refe~ 
re;iSe:'s. 

A· }Us the eEec: of invokill$ the .AF ClX:'Q w;tboQt U1 araumC1' {2.4J 
0, (0:11 

All Iahibits I'rintilll at author's locauOr1, de;araDeDl, room, ICci eX%e11Sioa in the "from" portion 
~ a memorandum (6.11 

o 

De 

Os 

I, [0:1) 

De.dnc:s t3Cl~f<Ct1te1:1U and/or =ver-sb=l aDC:"OS [2.41 
0, (0"031 . . 

~C'1 type (0riiim1. ORAFT, e=.) [2.41 
o (OriIinaJ>, [0-.3) 

Contems leYd (i.e., level of he:1dinls saved for table of caa1eI1ts) (4.4) 
2. [0:71 

Oebul tlai {2.41 
0, (0:1) 

Oislllay eject ~ for Qoacinl dimys (7.2! 
0, [0:1) 

~lay fOrmal ~ for btinl_l.a?s (7.2' 
'. [0".51 , 
Static dislJlay S'l'e- aDd pcst·S1*= (7.11 
1. [0:1] 

E,quaUon c,c=ter, used by .EC I%IIICZ'O (7.5) 
0, [0:1l, il:zc:emented by 1 for ead1.EC c:a!L 

~-ejec"jOtl flq for hadinp {4.2.2.11 
o (no eject). [0:71 

FS Rlure counter. u.sed by .ro zmao {1..5J 
0, [O:?]. in.cremI:nted by 1 for ad! .ro c:a!L 

Fs F~tt1ote ~ (i.e., s;acinl be~ (OOCDDCes) (SAl 
1. [0:1) 

Hl·H1 He:u:Uni c:cunte:rs for .Ievels 1·1 (4.2.l.J) 

. t 

0, [0:11. im:n:mc:nted by .H 0( c,cuesvc-c!ju& level OIl .RO It" level givea by re&ister Hu. 
Hl·H1 are r=et to 0 by my beadina u a lower-aumbeted lrlel. 

Hb H=dina breU level (after.H aDc1.HtJ) {4.2.2..21 
l. (0: 71 

He HeaGinI c=te~ level tor .H ami .au {4.l..2.JJ 
o (no <=1te:'ed heodin~). [0:1} 

Hi Hc:Idlnt temporary indent {alter.H md.mn {4..2.l.21 
1 (indcm 3.1 ~ph). [0-.21 

fb R=c1ini ~ level (after.H and .HtJ) (4.2.2..21 
2 (~ oaty after .H 1 and .H 2). [0:11 

Ht H=dins type (for .H: smale or c:onar....,.red numbers) {4.2.l.SJ 
o (ccacueaated aum.bc::s: 1.1.1. eu:.). [0:1) 

He:adint le"Id for UDDwnbeteci heKtint~{:.:ri1J1·'I.csi ' . 
.2 (.Ht1 u U:e 2ma leYd as .H 2). [0: 7J 



Hy 

u 

p 

Pi 

Pt 

s· 

Si 

Tb 

HypilemtiOl1 control for body oC document (l.4) 
1 (automa1ic hyphcmtiOl1 cm), (0:1) 

LeD:th of pq: [2.4) 
66, (20:1) (Hi" 121:1J in lIQ6')23 

IJsr iDdeDl (5.3.3.11 
5, (~1) 

Lisl specin& betweeD items by lnd {5.3.3.1}' . 
5, [0".5] 

Numberinl style (1.4) 
0, [0-.3] 

Otfset of pqe (2.4) 
0, [0:1) (O.5i, [0i:1) in rro.6')2l 

". : 

Pale number. managed by PWBIMM (1.4) 
0, [0:1) 

P~ indent (4.1) 
5, [0:1} 

Parqraph type (4.I) 
2 (pancraphs indented except after beadings, lists, IDd displap). 10-.2) 

Trd default point size (2.4) 
10. (6:36) 

Standard indent for displays [7.I} 
5, [0:1) 

Type oC "",1 output device {l.4} 
o. [0:2) 

Table counter (7.5) 
0, (0:1). iDcremeDteci by 1 (or each .TB c:a1I. 

UnderliDiJ:1& style (nro§) (or .H and .HU f2.4) 
o (contiDuous Wlderline when possible), (0:1) 

Width or pile (line aDd title leqtb) f2.4) 
65, (10:1365) (6.5i, [21:7.54i) in troff)ll 

., • t.., 

1tz1flllUJl 1-980 

23. Por 1ft#. __ ¥Ii ... 11'1 ...... ·aumbers '*i*CiiiDIi4tt IiMI or ~ , .. "II: ror IIfII. me. ¥Ilua IDUIt·_'~ 
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