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information.
Information necessary for the memorandum style but not for the released-papgr style is ignored.

If the released-paper style is utilized, most BTL location codes'® are defined as strings that are the
addresses of the corresponding BTL locations. These codes are needed only until the .MT macro is
invoked. Thus, following the .MT macro, the user may re-use these string names. In addition, the
macros described in {6.11) and their associated lines of input are ignored when the released-paper style
is specified. .

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

JIL

A Learned Treatise

.AF "Getem Inc.”

AU "F. Swatter”

.AF *Bell Laboratories"

AU "Sam P. Lename® " CB
MT 41

6.9 Order of Invecation of **Beginning”’ Macros

The macros described in {6.1-6.7), if present, miust be given in the following order:

.ND new-date

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

one or more lines of text

.AF [company-name]

AU name [initials] {loc] [dept] [ext] [room] [arg] [arg] [arg)
M [pumber] ...

.AS [arg] linden:]

one or more lines of text

AE

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

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

6.10 Exsmpie
The input text for this manual begins as follows;

TL

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

AU °J. R. Mashey” JRM MH ...

MT 4 1

{

lO.'l'hecompletelis:is:AK.CP,CH.CB.DR,HO.IN,!H.MV.MH.FY.RR,RD,WV,andWH.
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6.11 Macros for the End of 2 Memorandum

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

6.11.1 Signatre Block.
SG (arg] (1]

.SG prints the author name(s) after the last line of text, aligned with the “Date/From" block. Three
blank lines are left above each name for the actual signature. If no argument is given, the line of
reference data'? will nor appear following the last line.

A non-null first argument is treated as the typist’s initials, and is appended to the reference data.
Supply a null argument to print reference data with neither the typist’s initials nor the preceding
hyphen.

If there are several authors and if the second argument is given, then the reference data is placed on
the same line as the name of the first author, rather than on the line that has the name of the last

- author.

The reference data contains only thé location and department number of the first author. Thus, if

" there are authors from different departments and/or from different locations, the reference data should -

be supplied manually after the invocation (without arguments) of the .SG macro. For example:

Qm

I3

Sp -lv
PY/MH-9876/5432-11/SPL-cen

6.11.2 “Copy to" and Other Notations.
NS (arg]

zero or more lines of the notation
nNE N

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

The codes for arg and the corresponding notations are:

11. See (2], pp. 1.12-16
12. The following information is known as reference data: location code, department number, author’s initials, and ypist's
initials, all separated by hyphens. See (2], page 1.11
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Code Notations
NS ° Copy to
NSO Copy to
.NS Copy to
NS 1 Copy (with att.) to
NS-2 Copy (without att.) to
NS 3 Att,
NS 4 Atts,
NS § Enc.
NS 6 Encs.
NS 7 Under Separate Cover
.NS 8 Letter to
NS 9 Memorandum t0
NS “swring" Copy (string) to

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

NS "with att. 1 only”

. will generate “Copy (with att. 1 only) to"* as the notation. More than one notation may be specified
before the .NE occurs, because a .NS macro terminates the preceding notation, if any. For example:

.NS 4

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

J. 1. Jones

.NS 2

S. P. Lename

G. H. Hurtz

.NE

would be formatted as:

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

Copy (with att.) to
J. 1. Jones

Copy (without att.) to
S. P. Lename -
G. H. Hurtz

6.12 Forcing 2 One-Page Letter

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

7. DISPLAYS

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

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

Displays and footnotes {8} may never be nested, in any combination whatsoever. Although lists (S} and
paragraphs {4.1} are permitted, no headings (.H or .HU) can occur within displays or footnotes.

7.1 Static Displays

.DS (format] [fill)
one or more lines of text
'DE

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

Code Meaning
b no indent
OorL no indent
lorl indent by standard amount
20orC center each line
3orCB center as a block

The fill argument is also an integer or letter and can have the following'meanings:

Code Meaning
e no-fill mode
0Oor N no-fill mode
lorF fill mode -

Omitted arguments are taken to be zero.

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

The display format value 3 (CB) centers the entire display as a block (as opposed to .DS 2 and .DF 2,
which center each line individually). That is, all the collected lines are left-justified, and then the
display is centered, based on the width of the longest line. This format must be used in order for the
egn (1)/ neqn (1) “mark’" and “‘lineup” feature to work with centered equations (see section 7.4 below).

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

13. Displays are processed in an environment that is different from that of the body of the text (see the .ev request in [9]).
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7.2 Floating Displays

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

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

The user may exercise great control over the output positioning of floating displays through the use of
two number registers, De and Df When a floating display is encountered by naroff or troff, it is
processed and placed onto a queue of displays waiting to be output. Displays are always removed from
the queue and printed in the order that they were entered on the queue, which is the order that they
appeared in the input file. If a new floaring display is encountered and the queue of displays is empty,
then the new display i5 a candidate for immediate output on the current page. Immediate output is
governed by the size of the display and the setting of the Df register (see below). The De register (see
below) controls whether or not text will appear on the current page after a floating display has been -
produced.

As long as the queve contains one or more displays, new displays will be automatically entered there,
rather than being output. When a new page is started (or the top of the second column when in two-
colunin mode) the next display from the queue becomes a candidate for output if the Df register has
specified *‘top-of-pzge’ output. When a display is output it is also removed from the queue.

When the end of a s#2tion (when using section-page numbering) or the end of a document is reached,
all displays are automnatically removed from the queue and output. This will occur before a .CS or .TC
is processed.

A display is said to *‘fit on the current page’ if there is enough room to contain the entire display on
the page, or if the display is longer than one page in length and less than half of the current page has
been used. Also note that a wide (full page width) display will never fit in the second column of a
two-column docurnent.

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

Values for De Register
Value Action

0 DEFAULT: No special action occurs.

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

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

Values for Df Register
Value Action

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

Value

Action

Qutput the new floating display on the
current page if there is room, otherwise
hold it until the end of the section or
document.

Output exactly one floating display from the
queue at the top of a new page or column
(when in two-column mode).

Output one floating display on current page
if there is room. Output exactly one
floating display at the top of a new page or
column.

Output ds many displays as will fit (at least
one), starting at the top of a new page or
column. Note that if register De is set to 1,
each display will be followed by a page eject,
crusing a new top of page to be reached
where at least one more display will be
output. (This also applies to value S,
below.)

DEFAULT: Qutput a new floating display on
the current page if there is room. Output at
least ome, but as many displays as will fit
starting at the top of a new page or column.

NOTE: For any value greater than 5 the
action performed is for the value §.
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7.3 Tables

IS [H]

global options;
column descriptors.
title lines

[.TH NI}

data within the table.
oTE

The .TS (table start) and .TE (tabie end) macros make possible the use of the tb/(1) processor [11].
They are used to delimit the text t0 be examined by /(1) as well as to set proper spacing around the
table. The display function and the /(1) delimiting function are independent of one another,
however, so in order to permit one to keep together blocks that contain any mixture of tables,
equations, filled and unfiiled text, and caption lines the .TS-.TE block should be enclosed within a
display (.DS-.DE). Floating tables may be enclosed inside floating displays (.DF-.DE).

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

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

JSH

global options;
column descriptors.
Title lines

TH

data

.IE

.IS H

global options;
column descriptors.
. Title lines

JHN

data

TE

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

7.4 Equstions

DS

.EQ [label)
equation(s)
EN
.DE
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The equation setters eqn(1) and negn(1) [6,7) expect to use the .EQ (equation start) and .EN
(equation end) macros as delimiters in the same way that t6/(1) uses .TS and .TE; however, .EQ and
.EN must occur inside a .DS-.DE pair. o

The .EQ macro takes an argument that will be used as a label for the equation. The label will appear at
the right margin in the “‘vertical center’’ of the general equation.

w7 There is-an exception to this rule: if .EQ and .EN are used only to specify the delimiters for in-line
equations or to specify eqn/neqn ‘“defines,”’ .DS and .DE must not be used; otherwise extra blank lines
will appear in the output.
7.5 Figure, Table, Equation, and Exhibit Captions
FG [title] [override] (flag]
JIB [title] [override] (flag]

.EC [title] [override] [flag]
JEX [title] [override] (flag] :

- The .FG (Figure Title), .TB (Table Title), .EC (Equation Caption) and .EX (Exhibit Caption) macros
are normally used inside .DS-.DE pairs to automatically number and title figures, tables, and equations.
- They use registers Fg, Tb, Ec, and Ex, respectively.!* As an example, the cail:
.FG "This is an illustration"” '
yields:
Figure 1. This is an illustration _

.TB replaces “‘Figure” by “TABLE’;, .EC replaces “‘Figure” by ‘‘Equation™, and .EX replaces
“Figure” by *“‘Exhibit”’. Output is centered if it can fit on a single line; otherwise, all lines but the

first are indented to line up with the first character of the title. The format of the numbers may be
changed using the .af request of the formatter.

The override string is used to modify the normal numbering. If flag is omitted or 0, override is used as a
prefix to the number; if flag is 1, override is used as a suffix; and if flag is 2, override replaces the
number. For example, to produce figures numbered within sections, supply \n(H1 for override on each
.FG call, and reset Fg at the beginning of each section, as shown in {4.6}.

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

7.6 List of Figures, Tables, Equations, and Exhibits

A List of Figures, List of Tables, List of Exhibits, and List of Equations may be obtained. They will be
printed after the Table of Contents is printed if the number registers Lf, Lt, Lx, and Le (respectively)
aresetto 1. Lf, L¢, and Lxare 1 by default; Le is 0 by defauit.

7.7 Blocks of Filled Text

One can obtain blocks of filled text through the use of .DS or .DF. However, to have thie block of
filled text centered within the current line length, the t6/(1) program may be used:

14. The user may wish to reset these registers after each first-level heading {4.6).
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DSO1
IS
center;
Iwd0 .
T

7
TE
'DE

The “.DS 0 1” begins a non-indented, filled display. The /(1) parameters set up a centered table
with a column width of 40 ens. The “T{... T}’ sequence allows filled text to be input as data within a
table. ’

8. FOOTNOTES

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

8.1 Automatic Numbering of Footnotes

Footnotes may be automatically numbered by typing the three characters ‘‘\»F"* immediately after the
text to be footnoted, without any intervening spaces. This will place the next sequential fcotnote
number (in a smaller point size) a half-line above the text to be footnoted.

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

.FS [label]
one or more lines of footnote text
FE

The .FS (footnote start) marks the beginning of the text of the footnote, and the .FE marks its end.
The lade! on the .FS, if present, will be used to mark the footnote text. Otherwise, the number
retrieved from the string F will be used. Note that automatically-numbered and user-labeled footnotes
may be intermixed. If a footnote is labeled (.FS ladef), the text to be footnoted must be followed by
label, rather than by ‘““\sF"°. The text between .FS and .FE is processed in fill mode. Another .FS, a
DS, or a .DF are not permitted between the .FS and .FE macros. Examples: ’

1. Automatically-aumbered footnote:

This is the line containing the word\sF
.B

This is the text of the foownote.

Cn

to be footnoted.

15. Footnotes are procsssed in an eavironment that is diffsreat from that of the body of the text (ses the .ev request in [9]).
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2. Labelled footnote:

This is a labeleds
FS o
The footnote is labeled with an asterisk.
.E
" footnote.

The text of the footnote (enclosed within the .FS-.FE pair) should immediately follow the word to be
footnoted in the input text, so that *““\eF"* or labe! occurs at the end of a line of input and the next line
is the .FS macro call. It is also good practice to append a unpaddable space {3.3} to “\«F"' or labe!
when) they follow an end-of-sentence punctuation mark (i.e., period, question mark, exclamation
point).

Appendix C illustrates the various available footnote styles as well as numbered and labeled footnc.:tes.
8.3 Format of Footnote Text
FD [arg] (1]

Within the footnote text, the user can control the formatting style by specifying text hyphenation, right
margin justification, and text indentation, as well as left- or right-justification of the label when text
indenting is used. The .FD macro i invoked to select the appropriate style. The first argument is a
number from the left column of the following table. The formarting style for each number is given by
the remaining four columns. For further explanation of the first two of these columns, see the
definitions of the .ad, .hy, .aa, and .nh requests in (9].

0 .oh .ad text indent label left justified
1 .y .ad y N
2 .nh .nma " "
3 .y .pa LN "
4 .nh .ad no text indent b
S .y ad * "
6 .nh .ma " "
7 .y .na * " i
8§ .ah .ad text indent label right justified
9 .y .ad . °
10 .nh .na " "
11 ..y .na " "

If the first argument to .FD is out of range, the effect is as if "FD 0 were specified. If the first
argument is omitted or null, the effect is equivalent to .FD 10 in aroffand to .FD 0 in roff; these are
also the respective initial defaults.

If a second argument is specified, then whenever a first-level heading is encountered, automatically-
numbered footnotes begin again with 1. This is most useful with the ‘‘section-page™ page aumbering
scheme. As an example, the input line: . :

JD " 1 C -
maintains the default formatting style and causes footnotes to be numbered afresh after each first-level
heading.

For long footnotes that continue onto the following page, it is possible that, if hyphenation is
permitted, the last line of the footnote on the current page will be hyphenated. Except fcr this case
(over which the user has control by specifying an even argument to .FD), hyphenation across pages is
inhibited by PWB/MM.

Footnotes are separated from the body of the text by a short rule. Footnotes that continue to the next
page are separated from the body of the text by a full-width rule. In zoff, footnotes are set in type that
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is two points smaller than the point size used in the body of the text.
8.4 Spacing between Footnote Entries

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

.nr Fs 2 .
will cause two blank lines (a six-point vertical space) to occur between footnotes.

9. PAGE HEADERS AND FOOTERS

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

This section first describes the default appearance of page headers and page footers, and then the ways
of changing them. We use the term header (not qualified by even or odd) to mean the line of the page
header that occurs on every page, and similasly for the term footer.

9.1 Defsult Headers and Footers

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

In a memorandum or a 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 of {6.9} and of {9} as well as
.ar and .ds requests do nor cause a break and are permitted before the .MT macro call.

9.2 Page Hezder
.PH [arg]

For this and for the .EH, .OH, .PF, .EF, .OF macros, the argument is of the form:
**left-part”center-part ' right-part

If it is inconvenient to use the apostrophe (°) as the delimiter (i.e., because it occurs within ‘one of the
parts), it may be replaced uniformly by any other character. On output, the parts are left-justified,
centered, and right-justified, respectively. See {9.11) for examples.

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

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

9.3 Even-Page Hesader
-EH [arg]

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

9.4 Odd-Page Header
.OH ([arg]
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This macro is the same as .EH, except that it applies to cdd-numbered pages.
9.5 Page Footer

PF [arg]

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

9.6 Even-Page Footer

.EF [arg]

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

9.7 Odd-Page Footer
.OF [arg]

This macro is the same as .EF, except that it applies to odd-numbered pages.
9.8 Footer on the First Page

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

The header (whatever its contents) replaces the footer on the first page only if the -rN1 flag is specified
on the command line {2.4). _

9.9 Default Header and Footer with **Section-Page’” Numbering

Pages can be numbered sequentially within sections {4.5). To obtain this numbering style, specify -rN3
on the command line. In this case, the default footer is a centered ‘‘section-page’” number, e.g. 3-5,
and the default page header is blank. :

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

String and register names may be placed in the arguments to the header and footer macros. If the
value of the string or register is t0o be computed when the respective header or footer is printed, the
invocation must be escaped by four (4) backslashes. This is because the string or register invocation
will be processed three times:

o as the argument to the header or footer macro;
o in a formatting request within the header or footer macro;
¢ in a .1l request during header or footer processing.

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

PH ***°Page \\\\nP’*®

creates a right-justified header containing the word *‘Page™ followed by the page number. Similarly, to
specify a footer with the *‘section-page’’ style, one specifies (see {4.2.2.5} for meaning of H1):

PF **”"< W\a(H1-\\\\nP -"*

As another example, suppose that the user arranges for the string a/ to contain the current section
heading which is to be printed at the bottom of each page. The .PF macro call would then be:

PF “\\\e(a] """

If only one or two backslashes were used, the footer would print a constant value for a/, namely, its
value when the .PF appeared in the input text.

‘J
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9.11 Header and Feoter Example o

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

PH =
PF

EH “\\\\nP’ "Revisioa 3°°
OH “‘Revision 3°"\\\\aP"®

9.12 Geperalized Top-of-Page Processing o
e This section is intended only for users accustomed 10 writing formatier macros.

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

The effective initial definition of .TP (after the first page of a document) is:
de TP

Sp
A \\e(Jt

Jdf e ‘tl \\e(Je
4f o 't \\e(Jo
-Sp

LY

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

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

e TP
Sp
£e 3
T77-888-999
Iss. 2, AUG 1977
Rev. 7, SEP 1977
Sp

The .PX macro may be used to provide text that is to appear at the tep of each page after the normal
header and that may have tab stops to align it with columns of text in the body of the document.

9.13 Generalized Bottom-of-Page Processing

.BS
- zero or more lines of text
.BE

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

18. TABLE OF CONTENTS AND COVER SHEET

The table of contents and the cover sheet for a document are produced by invoking the .TC and .CS
meacros, respectively. The appropriate -rBn option (2.4} must also be specified on the command line.
These macros should normally appear only osce at the end of the document, after the Signature Block
{6.11.1) and Notations {6.11.2} mecros. They may occur in either order.

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

16.1 Tsble of Contents
.TC [slevel] [spacing] [tlevel] [tab] [headl] [head?] [head3] [head4] (headS]

The .TC macro generates a table of contents containing the headings that were saved for the table of
contents as determined by the value of the C/ register (4.4). Note that -rBl or -tB3 {2.4) must also be
specified to the formatter on the comma. ' line. The arguments to .TC control the spacing before each
entry, the placement of the associated page number, and additional text on the first page of the table of
" contents before the word “*CONTENTS.”

Spacing before each entry is controlled by the first two arguments; headings whose level is less than or
equal to slevel will have spacing blank lines (halves of a vertical space) before them. Both slevel and
spacing default to 1. This means that first-level headings are preceded by one blank line (% a vertical
space). Note that slevel does not control what levels of heading have been saved; the saving of headings
is the function of the Cl register {4.4).

The third and fourth arguments control the placement of the page number for each heading. The page
nugbers can be justified at the right margin with either blanks or dots (‘“‘leaders’) separating the
heading text from the page number, or the page numbers can follow the heading text. For headings
whose level is less than or equal to tleve! (default 2), the page numbers are justified at the right margin.
In this case, the value of tad determines the character used to separate the heading text from the page
number. If b is 0 (the default value), dots (i.e., leaders) are used; if wb is greater than 0, spaces are
used. For headings whose level is greater than tevel the page numbers are separated from the heading
text by two spaces (i.e., they are ‘‘ragged right™).

All additional arguments (e.g., keadl, head2, etc.), if any, are horizontally centered on the page, and
precede the actual table of contents itself.

If the .TC macro is invoked with at most four arguments, then the user-exit macro .TX is invoked
(without arguments) before the word “‘CONTENTS"” is printed. By defining .TX and invoking .TC
with at most four arguments, the user can specify what needs to be done at the top of the (first) page

of the table of contents. For example, the following input:

ds TX

£8 2

Special Application
Message Transmission
Sp 2

4 + 10n

Approved: \I’3i’

«in

3p

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

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

The .CS macro generates a cover sheet in either the TM or released-paper style.'® All of the other
information for the cover sheet is obtained from the data given before the .MT macro call {6.9}. If the
released-paper style is used, all arguments to .CS are ignored. If a memorandum style is used, the .CS
macro generates the ““Cover Sheet for Technical Memorandum.” The arguments provide the data that -
appears in the lower left coner of the TM cover sheet {2]: the number of pages of téxt, the number of
other pages, the total number of pages, the number of figures, the number of tables, and the number
of references. ‘

11. MISCELLANEOUS FEATURES

11.1 Beld, Italic, and Roman

.B [bold-arg] [previous-font-arg]
.;[italic-arg] [previous-font-arg)

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

Jd
here is some text.
QR
yields:
here is some text.

If .B or .I is called with one argument, that argument is printed in the appropriate font (underlined in
nroff). Then the previous font is restored (underiining is turned off in n»roff). If two arguments are
given to a .B or .I, the second argument is theh'concatenated to the first with no intervening space, but
is printed in the previous font (not underlined in nroff). For example:

16. But only if -rB2 oz -«tB3 hes been specified on tho command line.
17. For esse of explanation, in this saction (11.1) sefbehavior is described first, the convention of (1.2} not withstanding.
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J italic
text
.l right -justified
produces:
italic text right-justified . ‘
One can use both bold and italic fonts if one intends to use troff, but the nroff version of the output

does not distinguish between boid and italic. It is probably a good idea to use .I only, unless bold is
truly required. Note that font changes in headings are handled separately (4.2.2.4.1}.

Anyone using a terminal that cannot underline might wish to insert:

. fm ul
.fm cu

at the beginning of the document to eliminate a// underlining.
- 11.2 Justification of Right Margin

SA [arg]

The .SA macro is used to set right-margin justification for the main body of text. Two justification flags
are used: current and default. .SA 0 sets both flags to no justification, i.e., it acts like the .na request.
.SA 1 is the inverse: it sets both flags to cause justification, just like the .ad request. However, calling
SA without an argument causes the current flag to be copied from the defaulr flag, thus performing
either a .na or .ad, depending on what the default is. Initially, both flags are set for no justification in
nroff and for justification in roff

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

11.3 SCCS Relesse Identification

The string RE contains the SCCS [10] Release and Level of the current version of PWB/MM. For
example, typing:

This is version \=(RE of the macros.
produces:

This is version 15.103 of the macros.

This information is useful in analyzing suspected bugs in PWB/MM. The easiest way to have this
number appear in your output is to specify -tD1 (2.4} on the command line, which causes the string RE
10 be output as part of the page header {9.2).

11.4 Two-Column Output
PWB/MM can print two columns on a page:

2C
text and formatting requests (except another .2C)
.1C

The .2C macro begins two-column processing which continues until a .1C macro is encountered. In
two-~column processing, each physical page is thought of as containing two columnar *‘pages’’ of equal
(but smaller) “page’ width. Page headers and footers are not affected by two-column processing. The
.2C macro does not *‘balance’ two-column output.

It is possible to have full-pagé width footnotes and displays when in two column mode, aithough the
default action is for footnotes and displays to be narrow in two column mode and wide in one column
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&

mode. Footnote and display width is controlled by a macro, .WC (Width Coantrol), which takes the
following arguments: .

N Normal default mode (— WF, —FF, — WD)
WF  Wide Footnotes always (even in two
column mode)
=WF DEFAULT: tum off WF (footnotes follow
column mode, wide in 1C mode, parrow in
2C mode, uniess FF is set)
FF First Footnote; all footnotes have the same
width as the firsz footnote encountered for

- that page
—~FF DEFAULT: turn off FF (footnote style
follows the settings of WF or — WF)
WD Wide )Displays always (even in two column
mode

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

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

11.5 Column Headings for Two-Column Output o
& This section is intended only for users accustomed 10 writing formatter macros.

In two-column output, it is sometimes necessary to have headers over each column, as well as headers
over the entire page {9). This is accomplished by redefining the .TP macro {9.12} to provide header
lines both for the entire page and for each of the columns. For example:
de TP
Sp 2
.l "Page \\nP"OVERALL"
Al ““TITLE"
Sp
af

.ta 16C 31R 34 50C 65R

left—center—right—left—center—=right (where — stands for the tab character)
—first column=——=——=second column
fi

Sp 2

®0

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

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

The .sp request spaces the number of lines specified, unless “‘no space™ (.ns) mode is on, in which case
thegequstnsxpored. This mode is typicelly set at the end of a page header in order to eliminate
spacing by a .sp or .bp request that just happens to occur at the top of a page. Thismodgmnbetumed
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.off via the .rs ("restore szacing”) request.

The .SP macro is used to avoid the accumulation of vertical space by successive macro calls. Several
SPaIlsmamwprodueemthcmofthwatmmts,buttheummum.xe the following
produces only 3 blank lines:

SP 2
SP3
SP

Many PWB/MM macros utilize .SP for spacing. For example, *.LE 1" (5.3.2) immediately followed by
“.P” (4.1} produces only a single blank line (% a vestical space) between the end of the list and the
following paragraph. An omitted argument defaults to one blank line (one vertical space). Unscaled
fractional amounts are permitted; like .sp, .SP is also inhibited by the .ns request.

11.7 Skipping Pages
SK [pages]

The .SK macro skips pages, but retains the usual header and footer processing. If pages is omitted,
. oull, or 0, .SK skips to the top of the aext page unlessit is currently at the top of a page, in which case
it does nothing. .SK 2 skips # pages. That is, .SK always positions the text that follows it at the top of
a page, while .SK 1 always leaves ane page that is blank except for the header and footer.

11.8 FORCING AN ODD PAGE
0P

This macro is used to ensure that the following text begins at the top of an odd-numbered page. If
currently at the top of an odd page, no motion takes place. If currently on an even page, text resumes
printing at the top of the next page. If currently on an odd page (but not at the top of the page) one
blank page is produced, and printing resumes on the page after that.

11.9 Setting Point Size and Vertical Spacing

In off the default point size (obtained from the.register S (2.4)) is 10, with a vertical spacing of 12
points (i.e., 6 lines per inch). The prevailing point size and vertical spacing may be changed by
invoking the .S macro:

S [argl

If arg is null, the previous point size is restored. If argis agfiative, the point size is decremented by the
specified amount. If arg is signed positive, the point size is incremented by the specified amount, and if
arg is unsigned, it is used as the new point size; if arg is greater than 99, the default point size (10) is
restored. Vertical spacing is always two points greater than the point size.'*

12. ERRORS AND DEBUGGING

12.1 Error Terminations

‘When a macro discovers an error, the following actions occur:

e A break occurs.

18. Footnotes {8} are printed in & sizo two points smalier than the point size of the body, with an sdditional vertical specing of
thres points betwoen footnotes.
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e To avoid confusion regarding the location of the error, the formatter output buffer (which may
contzin some text) is printed.

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

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

& The error message is printed by writing it directly to the user's terminal If an output filter, such as
300(1), 450(1), or hp(1) is being used to post-process nroff output, the message may be garbled by
being intermixed with text held in that filter's ousput byffer.

a7 [f either tbi(1) or eqn(1)/neqn(1), or both are being used, and if the -olist option of the formauer
cguses the last page of the document not to be printed, a harmless ‘‘broken pipe'’ message results.

12.2 Disappearance of Output

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

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

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

13. EXTENDING AND MODIFYING THE MACROS ¢

13.1 Naming Conventions -

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

x: any letter or digit (any alphanumeric character)
s. special character (any non-alphanumeric character)

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

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

13.1.1 Names Used by Formauers.

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

registers: a2 (normal)

.Xx (normal)
.s (only one, currently: .$)
% (page number)
13.1.2 Names Used by PWB/MM.
MAcros: AA (most common, accessible to user)

A (less common, accessible to user)
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)x (internal, constant)
>x (internal, dynamic)

strings: AA (most common, accessible to user)
A (less common, accessible to user)
Ix (internal, usually allocated to spec:ﬁc functions throughout)
}x (internal, more dynamic usage)

registers: Aa (most common, accessible to users)
An (commoa, accessible to user)
A (accessible, set on command line)
:x (mostly internal, rarely accessible, usually dedicated)
+X (internal, dynamic, temporaries)

13.1.3 Names Used by EQN/INEQN and TBL. The equation preprocessors, egn(1) and regn(1), use
registers and string names of the form nn. The table preprocessor, t5/(1), uses names of the form:

a- a+ aj nn i ###- #- “a T& TW

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

macros: aA
Aa

2 .
a) (or a], or a}, etc.)

registers ©a
aA

13.2 Sampie Extensions

13 2.1 Appendix Headmgs. The following gives a way of generating and numbering appendices: -

.ar Hu 1
.aral
.de aH
-ora+1
a PO
:gg " Appendix \\na - \\\\\\\\oP""

HU A\s$1° . B ~

After the above initialization and definition, each call of the form ‘.aH “title"” begins a new page
(with the page header changed to ‘“‘Appendix a - #”’) and generates an unnumbered heading of title,
which, if desired, can be saved for the table of contents. Those who wish Appendix titles to be
centered must, in addition, set the register Heto 1 {4.2.2.3).

13.2.2 Hanging Indemt with Tabs The following example illustrates the use of the hanxmg-mdem
feature of variable-item lists {5.3.3.6}. First, a user-defined macro is built to accept four arguments that
make up the mark. Each argument is to be separated from the previous one by a tab character; tab

settings are defined later. Since the first argument may begin with a period or apostrophe, the ‘‘\&” is
used so that the formatter will not interpret such a line as a formatter request or macro.!? The "\t”. is
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translated by the formatier into a tab character. The *“\¢” is used to concatenate the line of texz that
follows the macro to the line of text built by the maero. ‘Ihemacrodeﬁmhonmdanempleoﬁts
use are as follows:

de aX
LI
AE\\SI\\\S2\0\\S3\e\\S4\e\c

.ta 9n 18n 27n 36n

.VL 36

aX .oh off \- no

No hyphenation.

Automatic hyphenation is turned off.

Words containing hyphens

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

.aX .hy on \- no

Hyphenate.

Automatic hyphenation is turned on. :
.aX .he\Dc none none no (o stands for a space)
Hyphenation indicator character is set to *‘c’’ or removed.

During text processing the indicator is suppressed

and will not appear in the output.

Prepending the indicator to a2 word has the effect

of preventing hyphenation of that word.

The resuiting output is:

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

L4y on - no Hyphenate. Automatic hyphenation is turned on.

Jee none none no Hyphenation indicator character is set to “‘c’” or removed.
During text processing the indicator is suppressed and will not
appear in the output. Prepending the indicator to a word has
the effect of preventing hyphenation of that word.

. CONCLUSION -

The following are the qualities that we have tried to emphasize in PWB/MM, in approxxmate order of
importance:

@ Robusmess in the face of error— A user need not be an nroff7troff expert to use these macros. When
the input is incorrect, either the macros attempt to make a reasonable interpretation of the error, or
a message describing the error is produced.. We have tried to minimize the possibility that a user
would get cryptic system messages oOr strange output as a result of simple etrors.

19.mwmmm“\&“kmdmodbyme[mnmbea“mm " space, ie., it causes no output
charzeters to appear.
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- o Ease of use for simple documents—It is not necessary to write complex sequences of commands to
- producs simple documents. Reasonsbie default values are provided, where at all possible.

o Parameterization—There are many different preferences in the area of document styling. Many
mnmetersareprovidedsothatuserscanadapttheoutputtotheirmpecﬁveneedsoveraﬁde
range of styles.

o Extension by moderately expert users—We have made a strong effort to use mnemonic naming
coaventions and consistent techniques in the construction of the macros. Naming conventions are
given so that a user can add new macros or redefine existing ones, if necessary.

o Device independence—The most common use of PWB/MM is to print documents on hard-copy
typewriter terminals, using the nroff formatter. The macros can be used conveniently with both 10-

" and 12:-pitch terminals. In addition, output can be scanned with an appropriate CRT terminal. The
macros have been constructed to allow compatibility with tqf, so that output can be produced both
on typewriter-like terminals and on a phototypesetter.

o Minimization of input—The design of the macros attempts to minimize repetitive typing. For
example, if a user wants to have a blank line affer all first- or second-level headings, he or she need

only set a specific parameter once at t“« beginning of a document, ratherthanaddablankhneafter
achsuchheadm;.

o Decoupling of input format from output style—There is but one way to prepare the input text, although
the user may obtain a number of output styles by setting a few global flags. For example, the .H
macro is used for all numbered headings, yet the actual output style of these headings may be made
to vary from document to documeat or, for that matter, within a single document. :

Future releases of pwB/MM will provide additional features that are found to be useful. The authors
welcome comments, suggestions, and criticisms of the macros and of this manual.

Ackmowledgements. We are indebted to T. A. Dolotta for his continuing guidance during the
development of PWB/MM. We also thank our many users who have provided much valuable feedback,
both about the macros and about this manual. Many of the features of PWB/MM are patterned after
similar features in 2 number of earlier macro packages, and, in particular, after one implemented by M.

E. Lesk Finally, because PWB/MM often approaches the limits of what is possible with the text

formatters, during .the implementation of PWB/MM we have generated atypical requiremients and
encountered unusual problems; we thank J. F. Ossanna for his wiilingness to add new features to the
formatters and to invent ways of having the formatters perform unusual but desired actions.
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Appendix A: DEFINITIONS OF LIST MACROS ¢
& This appendix is intended only for users accustomed to writing formatter macros.
Here are the definitions of the list-initialization macros {5.3.3):2 '

de AL : .
ifle\\Slee .ifle\\Slele .if'@\\S1@ae .if'a\\S1@Ae .if!'e\\S1sle .if'@\\S1ei@ .)D“AL:badarg:\\$1
«+4f \\n(.$<3 \lie \w@\\$2@=0 .)L \\n(Lin 0 \\n(Lin-\w@\0\0.@u 1 "\\$1°

.l .LB O\\S2 0 2 1.1\s1" \}

J4f \\n(.$>2 \[.ie \w@\\$2@=0 .)L \\a(Lin 0 \\n(Lin-\we\O\0.@u 1 "\\S1" 0 1

.l LBOWS2021"\$1"01\}

.de BL
.ar ;0 \\n(Pi
«4f \\n(.$>0 .if \we\\S1@>0 .nr ;0 0\\$1
Jif \\n(.$<2 .LB \\n(;0 0 1 0 \\*(BU
Lif \})n(.$>l LBWn(;0010\\«(BUO1
T ;
.de DL
.ar ;0 \\n(Pi
4f \\n(.$>0 .if \we\\S1@>0 .nr ;0 0\\$1
J4f \a(.$<2 .LB\\n(;0 0 1 0 \(em
J4f Wa(.$>1 .LB\\n(;0 01 0 \(em 0 1
Jar 0
de ML
«4f \\n(.$ .)D "ML:missing arg”
.ar 30 \we\\S1ew/3u/\\n(.su+ lu\" get size in n's
4f \\a(.S-1 .LB \\a(;0 0 1 0 "\$1" '
J4f \\n(.$-1 .if "\\n(.$-2 .LB 0O\\S2 0 1 0 "\\S1"
«J4f \\n(.$-2 .if "\we\\S2@ .LB \\n(;0 0 1 0 \\$1" 0 1
J4f \\n(.$-2 .if \w@\\$2@ .LB O\\$2 01 0 "\\S1" 0 1
de RL
ar 0 6
4f \\a(.$>0 .if \we\\S1@>0 .ar ;0. 0\\S1
.if \\n(.$<2 .LB\\n(;0 0 2 4
J4f \a(.$>1 LB\\n(;0 024101
ar 30 .
«de VL
J4f \\n(.$ .)D "VL:missing arg"
- Jf N\\n(.$-2 .LB 0\\S1 0\\$2 0 0
«+f \\n(.$-2 .LBO\\S1 O\\S2 0 0 \& 0 1

20. On this page, @ represents the BEL charscter, .)D is an internal PWB/MM macro that prints error messsges, and )L is
similar 19 LB, except that it expects its arguments to be scaled.
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Any of these can be redefined to produce different behavior: e.g., to provide two spaces between the
bullet of a bullet item and its text, redefine .BL as follows before invoking it:2!

.de BL
LB 3020 \«(BU

1. With this redefinition, .BL cannot have any arguments.
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. Appendix B: USER-DEFINED LIST STRUCTURES o
& This appendix is intended only for users accustomed to writing formatter macros.

If a large document requires complex list structures, it is useful to be able to define the appearance for
each list level only once, instead of having to define it at the beginning of each list. This permits
consistency of style in a large document. For example, a generalized list-initialization macro might be
defined in such a way that what it does depends on the list-nesting level list nesting in effect at the time
the macro is called. Suppose that levels 1 through 5 of lists are to have the following appearance:

A
B )
°
a)
+

_The following code defines a macro (.aL) that always begins a new list and determines the type of list
according to the current list level. To understand it, you should kriow that the number register 3 is
used by the PWwB/MM list macros to determine the curreat list level; it is 0 if there is no currently active
list. Each call to a list-initialization macro increments .g, and each .LE call decrements it.

.“ i
\' register g is used as a local temporary to save :g before it is changed below
.ar g \\n(:g .

4f \\ng=0 .AL A \" give me an A.

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

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

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

.aL
lu
first line.
aL
.u
second line.
'w
lLI
third line.
.LE
will yield:
A. first line.
[1] second line.
B. t.hu'd line.
There is another approach to lists that is similar to the .H mechanism. The list-initialization, as well as
the .LI and the .LE macros are all included in a single macro. That macro (called .bL below) requires
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an argument to tell it what level of item is required; it adjusts the list level by either beginning a new
list or setting the list level back to a previous value, and then issues a .LI macro call to produce the
item:

.de bL
J4e \\n(.$ .ar g \\S1 \" if there is an argument, that is the level
.2l .ar g \\n(:g \" if no argument, use current level
J4f \\ng-\\n(:g>1 .)D "«=ILLEGAL SKIPPING OF LEVEL" \" increasing level by more than 1
Aif \\ag>\\a(:g \{.aL \\ng-1 \" if g > :g, begin new list
or g \\n(:g\} \" and reset g to current level (.aL chansa )
xf \\a(:g>\\ng .LC \\ng \" if :g > g, prune back to correct level
‘\' if :g = g, stay within current list
LI \" in all cases, get out an item

For .bL to work, the previous definition of the .al. macro must be changed to obtain the value of g
from its argument, rather than from .g. Invoking .bL without arguments causes it to stay at the current
list level. The Pwe/MM .LC macro (List Clear) removes list descriptions until the level is less than or
equal to that of its argument. For examnle, the .H macro includes the call “.LC 0”. If text is to be
resumed at the end of a list, insert the cali *.LC 0" to clear out the lists completely. The example
. below illustrates the relatively small amount of input needed by this approach. The input text:

'nf quick brown fox jumped over the lazy dog’s back.
bL 1

first line.
bL 2
second line.
bL 1

third line.
.bL

fourth line.
LCO

fifth line.

yields: _
The quick brown fox jumped over the lazy dog’s back.
A. first line.
(1] second line.
B. third line.
C. fourth line.
fifth line.
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Appendix C: SAMPLE FOOTNOTES

The following example illustrates several footnote styles and both labeled and automatically-numbered

Joomotes. The actual input for the immediately following text and for the footnotes at the bottom of this page
is shown on the following page:

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

1. This is the first footnots text example (.FD 10). This is the default style for xff. The right margin is nor justified.
Byphamtionismwamined. The text is indented, and the sutomatically generated label is right-justified in the text-indent

”“m:themroommmm(fb 10). mammwmnwrsﬁemm.mrmm
provided by the user.

2 This is the third footnote exampie (FD 1). The right margin is justified, the footnote text is indented, the labe! is lefi-
justified in the text-indent space. Although not necessarily illustrated by this example, hyphenation is permitted. The quick
brown fox jumped over the lazy dog's beck.

t This is the fourth footnote exampie (.FD 1). The style is the same as the third footnote.

3. This is the fifth footnote example (.FD 6). The right margin is nor justified, hyphenation is not permitted, the footnote text is

not indented, and the label is placed at the beginning of the first line. The quick brown fox jumped over the lazy dog's back.
Now is the time for all good men to come to the aid of their country.
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JFD 10

With the footnote style set to the

J nroff

d;fsault. we process a footnote\sF

This is the first footnote text example (.FD 10).

This is the default style for

I aroff. ,

The right margin is

J not :

justified.

Hyphenation is

[ not

permitted.

The text is indented, and the automatically generated label is
.1 right -justified

in the text-indent space.

FE

followed by another one.ess=s\n (© stands for a space)
FS casce

This is the second footnote text example (.FD 10).

This is also the default

J aroff

style but with a long footnote label provided by the user.
FE

FD 1

Using the .FD macro, we changed the footnote style to hyphenate, right margin justification,
indent, and left justify the label.

Here is a footnote,\*F

FS

This is the third footnote example (.FD 1).

The right margin is justified, the footnote text is indeated, the label is

. left -justified

in the text-indent spacs. ,
Although not necessarily illustrated by this example, hyphenation is permitted.
The quick brown fox jumped over the lazy dog's back.

.R .

and another.\(dg\a

.FS \(dg

This is the fourth footnote example (.FD 1).

The style is the same as the third footnote.

FE

FD 6

The footnote style is now set, again via the .FD macro, to no hyphenation, no right margin justificition,
no indentation, and with the label left-justified.

Here comes the final one.\sF\a

.FS

This is the fifth footnote exampie (.FD 6).

The right margin is

J not

justified, hyphenation is

I not

permitted, the footnote text is

J not -

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

Now is the time for all good men to come to the aid of their country.
FE
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Appendix D: SAMPLE LETTER

& The aroff and troff outputs corresponding to the input text below are shown on the following pages. -

.ND "May 31, 1979"

JTL 334455

Out-of-Hours Course Description

AU "D. W.. Stevenson" DWS PY 9876 5432 1X-123
MT 0

DS

J. M. Jones:

DE

P

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

FS o

UNIX is a Trademark of Bell Laboratones

.FE

time-sharing system":

P

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

The course will cover such topics as:

VL 18

.L1 Environment:

utilizing a time-sharing computer system;
accessing the system;

using appropriate output terminals.

LI Files:

how text is stored on the system,
directories; .

manipulating files.

LI "Text editing:"

how to enter text so that subsequent revisions are easier to make;
how to use the editing system to

add, delete, and move lines of text;

how to make corrections.

.L1 *Text processing:"

basic concepts;

use of general-purpose formatting packages.
LI "Other facilities:"

additional capabilities useful to the typist such as the
J “typo, spell, diff,"

and

JI grep

commands and a desk-calculator package.
.LE

SG jrm

NS

S. P. Lename

H. O. Del

M. Hill

-NE

55



Bell Laboratories

sSubject: Qut-of-Hours Course Description dito: May 31, 1979
Case: 334455

J. M. Jones:

from: D. W. Stevenson
PY 9876
1X=123 x5432

Please use the following description for the Out-of-Hours course
"Document Preparation on the PWB/UNIX* time-sharing system”:

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

Environment:

Files:

Text editing:

Text processing:

Other facilities:

PY-9876-DWS-Jjrm

Copy to

S. P. Lenanme
H. 0. Del

M. Hill

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

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

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

basic concepts; use of general-purpose format-
ting packages.

addiﬁlonal capabilities useful to the typist

such as the tyvpo, spell, d4iff, and grep coam-
mands and a desk-calculator package.

D. W. Stevenson

# UNIX is a Trademark of Bell Laboratories.



Bell Laboratories

subjoct: Out-of-Hours Course Description ‘daie: May 31, 1979
Case: 334455
from: D. W. Stevenson

PY 9876

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

Eemkmmfwmmmmmmmwmmemefor
preparing documentation. The course will cover such topics as:

Environment: utilizing a time-sharing computer system; mmsthesystem,uangappropmte

output terminals.
Files: how text is stored on the system; directories; manipulating files.
Text editing: how to enter text so that subsequent revisions are easier to make; how to use the

editing system to add, delete, and move lines of text; how to make corrections.
Text processing:  basic concepts; use of general-purpose formatting packages.

Other facilities:  additional capabilities useful to the typist such as the opo, spell, diff; and grep com-
mn&mdadak-calnﬂamrw

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

¢ UNIX is 2 Trademark of Beil Laborstories.
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Appendix E: ERROR MESSAGES

I. PWB/MM Error Messages

Each PWB/MM error message consists of a standard part followed by a variable part. The standard part is

of the form:
ERROR:input line n:

The variable part consists of a descriptive message, usually beginning with a macro name. The variable
parts are listed below in alphabetical order by macro name, each with a more complete explanation:2

Check TL, AU, AS, AE, MT sequence

AL:bad arg:value

CS:cover sheet too long

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

DE:no DS or DF active

FE:no FS
FS:missing FE

FS:missing DE
H:bad arg:value

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

22. This list is set up by “*.LB 37 0 2 0" (5.4},

The proper sequence of macros for the beginning of a
memorandum is shown in {6.9]. Something has disturbed this
order.

The argument to the .AL macroisnotone of 1, A, a, I, or i.
The incorrect argument is shown as value.

The text of the cover sheet is too long to fit on one page. The
abstract should be reduced or the indent of the abstract should
r dwm (6.4}.

More than 26 floating displays are active at once, i.e., have
been accumulated but not yet output.

‘A display starts inside a footnote. The likely cause is the

omission (or misspelling) of a .FE to end a previous footnote.
.DS or .DF occurs within a display, i.e., a .DE has been
omitted or mistyped.

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

.FE has been encountered with no previous .FS to match it.

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

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

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

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

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

.H needs at least 1 argument. :

.HU needs | argument. 3

.LB requires at least 4 argumenis.

Another list was started when there were already 6 active lists.

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

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

ML.:missing arg A.Ml.requiruatl_eastlargmnt.

SA:badarg:valhe The argument to .SA (if any) must be either 0 or 1. The
incorrect argument is shown as value.

SG:missing DE .SG occurs inside a display.
. SG:missing FE .SG occurs inside a footnote.
SG:no authors .SG occurs without any previous .AU macro(s).
VL:missing arg .VL requires at least 1 argument.
" 1. Formatter Error Messages

Most mgssages issued by the formatter are silf-explamt.ory. Those error messages over which the user
-has (some) control are listed below. Any other error messages should be reported to the local system-
support group. .

*“Cannot do ev” is caused by (a) setting a page width that is negative or extremely short, (3) setting a
page length that is negative or extremely short, (c) reprocessing a macro package (e.g. performing
a .50 to a macro package that was requested from the command line), and (d) requesting the — sl
option to trgff on a document that is longer than ten pages.

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

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

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

*““Non-existent font type™ means that a request has been made to mount an unknown font.
“‘Non-existent macro file”” means that the requested macro package does not exist.
““Non-existent terminal type™ means that the terminal options refers to an unknown terminal type.

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

*“Too many page numbers™ is issued when the list of pages specified $0 the formatter--o option is too
m . -

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

“Tco many number registers” means that the pool 6(' number register names is full. Unneeded
registers can be deleted by using the .rr request.

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

L Mscros

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

Macros marked with an asterisk are not in general, invoked directly by the user. Rather, they are
‘“‘user exits’ called from inside header, footer, or othier macros. .

1C
2C

AE

S g 0 8B B B © 5 2 2

M 8 8 B

Bullet list start {5.3.3.2)

One-column processing (11.4)
1C

Two-column processing (11.4)
2C

Abstract ead (6.4)
AE

Alternate format of *‘Subject/Date/From™ block {6.7.2)
.AF [company-name]

Automatically-incremented list start {5.3.3.1}
AL [type] [text-indent] (1]

Abstract start (6.4}
«AS [arg] (indent]

Author information k.z)
AU name [initials] (loc] [dept] (ext] {room] [arg) [arg] (arg]

Bold (underline in nroff) (11.1)
.B [bold-arg] [previous-font-arg]

Bottom End (9.13)
.BE

.BL [text-indent] (1]

Bottom Start {9.13}
BS

Cover sheet {10.2)
.CS [pages] [other] [total] [figs] [tbis] [refs]

Display ead (7.1}
.DE

Display floating start (7.2)
.DF [format] [fill]

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

Display static start {7.1}
.DS [format] [fill]

Equation caption (7.5}
.EC [title] {override] [flag]

Even-page footer {9.6)
.EF (argl
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4 4 4 3 B 8 2 E

o

m‘

m.

>

[ vy
O

5 B FE B

Even-page header {9.3}

End equation display {7.4)
EN

Equation display start {7.4)
.EQ [1abel]

Exhibit caption (7.5)

EX [title] {override] [flag]

Footnote default format (8.3}
FD [arg] (1]

" Footnote end (8.2}

.m

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

Footnote start {8.2}
FS [tabel]

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

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

Heading mark style (Arabic or Roman numerals, or letters) (4.2.2.5)
.HM ([argl] ... [arg?]

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

Heading user exit X (before printing heading) {4.6)
HX dievel rievel heading-text

Heading user exit Z (after printing heediné) (4.6}

. .HZ dlevel rievel heading-text

Italic (underline in nroff) {11.1} °
J [italic-arg] [previous-font-arg]
List begin {5.4)

.LB text-indent mark-indent pad type [mark] [LI-space] [LB-space]
List-status clear {Appendix B}
.LC (list-level]

List end {5.3.2)

.LE (1)

List item (5.3.1)

LI [mark] [1]

Marked list start {5.3.3.4)

.ML mark (text-indent] [1]

Memorandum type {6.6}
MT ltype] (1)

61
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ND New date {6.7,1}
.ND pew-date

Notation end {6.11.2}
NE

CH

NS Notation start {6.11.2}
NS largl

OF Odd-page footer (9.7}
.OF [arg]

OH  Odd-pege header (9.4}
.OH (arg]

oK Other keywords for TM cover sheet {6.5)
«OK [keyword] ... 4

oP 0Odd page {11.7)
0P
P Paragraph {4.1)
P [type]
PF Page footer (9.5}
.PF [arg]

PH Page header (9.2}
.PH [arg]

PX*  Page-header user exit {9.12}
PX

R Retumn to regular (roman) font (end underlining in nrof) (11.1)
R

RL . Reference list start {5.3.3.5)
RL [text-indent] (1}

S Set troff point size and vertical spacing (11.8}
S [arg] )

SA Set adjustment (right-margin justification) default {11.2)
SA [argl

SG Signature line {6.11.1}

' SG [arg] (1]

SK Skip pages (11.7}
SK [pages]

SP Space—vertically (11.6)
SP [lines]

8 Table title (7.5}
~ TB [title] {override] [flag]

TC Table of contents (10.1)
.TC [slevel] [spacing] [tlevel] [tab] [headl] (head2) [head3] [head4] [head$)

TE Table end (7.3}
‘m
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TH  Tabie header (7.3}
N

TL Title of memorandum {6.1}
.TL [charging-case] [filing-case]

TM  Technical Memorandum number(s) (6.3}
TM [pumber] ...

TP*  Top-of-page macro {9.12}
-IP :

TS Table start (7.3}
JIS Hl

TX*® Table-of-contents user exit {10.1)
.u

VL Variable-item list start {5.3.3.6)
VL text-indent [mark-indent] 1)
- WC Width Control {11.4}
.WC {[format]
11. Strings

The following is an alphabetical list of string names used by PwB/MM, giving for each a brief
description, section reference, and initial (default) value(s). See {1.4} for notes on setting and
referencing strings. :
BU Bullet {3.7)

nroff: @

roff: o

F Footnote numberer {8.1)
nroff: \u\\n+ (:p\d
roffe \v'-.4m"\s-3\\n+ (:p\sO\v'.4m’

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

EM  Em dash string, produces an em dash for both nroffand wroff (3.8).
HF

Heading font list, up to seven codes for heading levels 1 through 7 {4.2.2.4.1)
3322222 (all underlined in aroff; and BBI1I1111in oroff)

HP Heading point size list, up to seven codes for heading levels 1 through 7 {4.2.2}
RE SCCS Release and Level of pwa/MM {11.3}

Release.Level (e.g., 15.103)
Tm Trademark string places the letters “M’onehalﬂinsabovepetextthnit follows.
Note that if the released-paper style is used, then, in addition to the above strings, certain BTL location
codes are defined as strings; these location strings are needed only until the .MT macro is called {6.8).
III. Number Registers )
This section provides an alphabetical list of register names, giving for each a brief description, section
reference, initial (default) value, and the legal range of values (where [m:n] means values from m to n
inclusive). 4
Any register having a single-character name can be set from the command line. An asterisk attached to
a register name indicates that that register can be set only from the command line or before the PWB/MM
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macro definitions are read by the formatter (2.4, 2.5). See (1.4} for notes on setting and referencing

registers.

A‘

Au

T - Y I I -~ B - B =

'5

85 F B

gu[th?eﬂ'ectofmvokin:thc Amemwmarxument{zﬂ
0:1

Inhibits printing of author’s location, depmment, room, and extension in the “from’ portion
of fo- m;morandum (6.2} _
1, [0

De[ﬁn? table-of-contents and/or cover-sheet macros {2.4}
0, {0:3

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

;:'oﬁ)te.;:]u.s level (i.e., level of headings saved for table of contents) (4.4}

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

(l))is[glaﬁ eject register for floating dislays (7.2)

Display format register for ﬂoat.ins displays {7.2)
s, [0:5]

Static display pre- and post-space (7.1}
1, [0:1]

Equation counter, used by .EC macro (7.5}
0, [0:?], incremented by 1 for each .EC call

Page-¢jection flag for headings (4.2.2.1}
0 (no eject), [0:7]

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

ll'-'o?g%te space (i.e., spacing between footnotes) (8.4}

Heading counters for levels 1-7 (4.2.2.5}
0, [0:7], incremented by .H of corresponding level or HUlfuleveluvenbyregmerHu
m-mmmmcbymyhewngualm-numberedlmL

Heading break level (after .H and HU) {4222}
2, [0:7]

Heading centering level for .H and .HU {4.2.2.3)
0 (no centered headings), (0:7]

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

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

Heading type (for .H: single or concatenated numbers) {4.2.2.5}
0 (concatenated numbers: 1.1.1, etc.), (0:1]

Heading level for unnumbered heading (HU) (4.3}
2 (.HU at the same level as .H 2), [0:7]
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Hy Hyphenanoneomrolforbodyofdomment{34}
1 (automatic

hyphenation on), [0:1]
L*  Length of page (2.4}
66, [20:?] (lli. [2:?) in orqff)B
Li List indent {5.3.3.1}
5, [0:7)
Ls List spacing between items by level {5.3.3.1)
s, [0:5)
N°*  Numbering style {2.4}
0, [0:3]

O°  Offset of page (2.4}
0, [0:?] (0.5i, [0i:?] in wrof)®

P Page number, managed by Pwa/MM (2.4}
0, [0:7]

" Pi Paragraph indent {4.1}
s, [0:71

Pt Paragraph type {4.1}
2 (paragraphs indented except after headings, lists, and displays), [0:2]

S* Troff default point size {2.4}

10, [6:36]

Si Standard indent for displays {7.1)
5, [0:7)

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

T Table counter {7.5)
0, [0:?], incremented by 1 for each .TB call.

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

w; Width of page (line and title length) {2.4)
65, [10:1365) (6.5i, [2i:7.54i] in troff)®

January 1980

a.Fummmmvnluammnmmwmm«mmfwnﬂ:mmmmum
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ADDENDUM

The following changes tﬁnthe Memorandum Macros package are
effective with the UNIX System III release.

Changes to the Memorandum Macros package fall into and are
described under five categories: enhancements, bug fixes,
documentation only changes, BTL Office Guide conformity, and
the mm command.

1. MM ENHANCEMENTS

New Point Size and Vertical Spacing Macro (.S)
.S [point sizel [vertical spacing]

.S has been rewritten to accommodate a second argument for
vertical spacing and to offer more flexibility to the user.
The first argument still specifies point size. Mnemonics,
such as D for default value, C for current value, and P for
previous value, are now available and may be used for both
point size and vertical spacing arguments,

Arguments may be signed or unsigned. If an argument is
negative, the current value is decremented by the specified
amount. If the argument is positive, the current value is
incremented by the specified amount. If an argument is
unsigned, it is used as the new value. .S without arguments
defaults to previous (.P)., If the first argument is
specified but the second argument (vertical spacing) is not
then the default (D) value is used. The default value for
vertical spacing is always 2p greater than the current point
size value selected. A null ("") argument for either the
first or second argument defaults to the current (C) value.
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Example: (where n is a numeric value):

.S -> .S PP
.S " n -> .SCn
.S n ne -> .Sn¢cC
.S n . -d> S nbd
S " -> .SCD
.S un an -> .S C¢C
.Snn -> .Snn

By default, PWB/MM initializes point size to 10 and vertical
spacing to 12.

If a point size argument is greater than 99, the default
point size (D) 10 is restored. If a vertical spacing

argument is greater than 99, the default vertical spacing
(D) +2p is used.

EXAMPLE:
.8 12 11 -> .S 12 14
.S 110 -, .8 10 12

Note: Remember, the default vertical spacing setting (D) is
dependent upon the current point size.

New User-exit Macro .TY

.de TY
1! or more lines of text

By defining .TY, whose usage is identical to the user-exit

macro .TX, the user may replace the word "CONTENTS" on the
Table of Contents page.

EXAMPLE:
.de TY

Any text that the user wishes to print may be included in
the definition as with .TX.

Memorandum for File Cover Sheet with Abstract and Copy to
.AS [type] [indent]

A Memorandum for File cover sheet with abstract and copy to
list may be obtained by specifying .AS 2. This produces two
pages with the usual memorandum header information, such as
3ubject, date, from, etc. The first page includes the



Memorandum Macros

abstract and copy to list. The second page includes the
memorandum type, such as Memorandum for File, Engineer':z
Notes, etc, followed by the text.

Notations (.NS/.NE) may appear within the Memorandum for
File cover sheet. The sequence of calls is as followse:

EXAMPLE:
.TL
AU
.AS 2
.AE
.NS
.NE
MT

Notations are also allowed in the usual memorandum closing
location after the .SG. However, notations included on the
cover sheet are not repeated. If .AS 2 is not given, any
-NS/.NE's before the .MT are saved and output at the end of
the document.

If your memorandum requires that you assign a permuted index
number (sequence number), or some other additional

information, arguments 7 through 9 on the author line may be
used.

EXAMPLE:

AU "N. E. Bock™ NEB ... 2F-203 3646-800407.01MF
produces the from block on this memorandum.
Hew Options for .I/.B and New Font Change Macros'

.I [argi1) ... [argb]
.B [arg1] ... [argb]

.I and .B now take up to six arguments. Arguments 1, 3, and
5 are italic or bold for .I and .B respectively. Arguments
2, 4, and 6 revert to the previous font.

In addition, 6 new font change macros have been added (these

macros are the same as in the UNIX User's Manual Entry Macro
package). )

.IB, ¢BI, .RI, .IR, .RB, .BR

where I stands for Italic, B for Bold, and R for Roman.

A-3
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These macros take up to six arguments. Arguments 1, 3, and
5 are produced in the font specified by the first letter of
the macro name, and arguments 2, 4, and 6 are produced in
the font specified by the second letter of the macro name.

AIn troff, .1, .B, .BI, .IB, .RI, and .IR separate their

arguments with a 1/12 space when one of the alternated fonts
is italie. i

New Option for Displays
.DS [format] [fill] [right indent])

A third argument has been added tu displays (.DS/.DF) to
decrease the display line length by the amount of the
argument. The argument must be scaled in Ltroff, otherwise
the default is em's, and the argument must be unscaled in
nroff, defaulting to en's.

This argument produces a r.gzht indent. The user must
specify the left indent.

EXAMPLE:
.DS L FS5

creates a display which is indented only from the right,
however,

.DSIFS
creates a display which is indented from both sides.

New String for Indentation of Headings in Table of Contents

.ds Ci indent

The string Ci (Contents indent) may be used to specify the
indentation of heading levels in the Table of Contents. The
Ci string takes seven arguments which must be scaled.

EXAMPLE:

or
.ds Ci 0 2n Hﬁ 6n 8n

Each level allowed by the Cl register must be specified in

this string. For the above example, Cl must pot be set to a
value greater than 5.
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New Register for Page Numbering of Table of Contents

.nr 0c value

The Oc number register allows the user to specify lower-case
Roman or Arabic page numbering on the Table of Contents.

Value Meaning

.nr Oc 0 lowver-case Roman (default)
.nr Oc 1 Arabic

— .- -- --
= - wf -

Hew Register for Placement of List of Figures, Tables,
Equations, and Exhibits

.nr Cp value

The Cp number register allows the list of figures, tables,
equations, and exhibits to be on separate pages following
the Table of Contents or to be 1listed on the Table of

. Contents page.

Value : Meaning H

]
)
. .
i .nr Cp O separate pages following Table of,
i
[]
]

Contents (default)
.nr Cp 1 Table of Contents page

e e o

New Strings for Figure, Table, Equation, and Exhibit Titles
for Table of Contents

.ds Lf [title]
The user may define strings to be the titles for these

sections. The default settings for these strings are as
followus:

.ds Lf LIST OF FIGURES
.ds Lt LIST OF TABLES
.ds Lx LIST OF EXHIBITS
.ds Le LIST OF EQUATIONS

New Register for Numbered Paragraphs
.nr Np value

Numbered paragraphs may be obtained by setting the Np number
register.

A-5
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Value Meaning

1
]
E .nr Np O unnumbered paragraphs (default)
, .nr Np 1 numbered paragraphs

]

s,

If numbered paragraphs are desired then each paragraph (.P)
is numbered within first level heading sections, as follows:
1.01, 1.02, 1.03, 2.01, etc.

The P1 (one) number register is available to reset numbered
paragraphs. By default, the P1 number register is reset to
0 by the H1 counter,
New Options for Width Control Macro (.WC)

.WC code

The Width Control macro ‘.WC) has been expanded to control
formatting of floating displays with two new options.

E Code Meaning i
i FB floater break (default)'
| ~-FB no floater break ;

These can be used to control breaks caused by floating
displays (.DF) when output on the "current page®. By
default, floating displays cause a break when output on the
current page.

New Accent Strings
New strings for letter accents have been added to PWB/MM.

Input Outpgt

Grave accent a\** a
Acute accent a\#' A
Circumflex a\#* a
Tilde n\#- n
Cedilla .c\', ]
Lower-case umlaut a\#; a

Upper-case umlaut A\®; A
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Calculation of Cover Sheet Macro Arguments
.CS [pages] [other] [total] [figures] [tables] [references)

The cover sheet macro (.CS) now calculates its arguments as
follows:

references \n(Rf

E argument - register value!
\ pages \nP !
. other 0 . '
, total \nP + other '
, figures \n(Fg '
; tables \n(Tb ;
] (]
1] I

This automatic calculation may be obtained by calling .CS
with no arguments. However, if values need to be over-

ridden, i.e., second argument "other", then null arguments
say be used.

EXAMPLE:
.CS """ 3

Null arguments default to values shown in above table.
Mew Location Codes
.AU name [initials) [location] . . . [arg9]

BOH (Crawford Hill) and WB (West Long Branch) are now
available as location codes for Memorandum for File and

Released Papers. HOH provides an extra line with "Crawford
Hill Laboratory®™ on Released Paper format.

Hew Register for Dot/Dash Separator in Figure, Table,
Equation, and Exhibit Capt;ona

.nr Of value
The Of number register allows a period or a dash to be used

in separating the figure, table, exhibit and equation
captions from titles. :

{ -Value Meaning

[ ]

; .ar Of O Figure 1. Title (default)
(]

1]

.nr Of 1 Figure 1 - Title

o mw =l o=
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New Register for Right/Left Adjusted Equation Labels

.nr Eq value

The Eq number register is available to produce left or right
adjusted equation labels.

Value Meaning

.nr Eq O right adjusted equation labels (default)
.nr Eq 1 left adjusted equation labels

e - -l --

Note: Left blocked (.DS) and left indented (.DS 1) equations
are right adjusted when equation labels are left
adjusted (.nr Eq 1).

Alternate Format Page Numbering

The output format of the P number register may now bde
changed via the .af (alternate format) request.

' New Macro for Proprietary Marking (.PM)

.PM [code]

.PM, for Proprietary Marking, appends to the page footer a
PRIVATE, NOTICE, BELL LABORATORIES PROPRIETARY, or BELL
LABORATORIES RESTRICTED disclaimer. .PM takes one argument.

Code Meaning

1

[}

. .PM no proprietary marking
. PM P PRIVATE disclaimer

. .PM N NOTICE disclaimer
!
'

e

.PM BP BELL LABORATORIES PROPRIETARY disclaimer

]
.PM BR BELL LABORATORIES RESTRICTED disclaimer i

The disclaimers are in a form approved for use by the Bell
Systen.

New Stop Code Macro (.RD)
.RD [prompt) [diversion] [string)

.kD (ReaD insertion) allows a user to stop the standard
output of a document and to read text from the standard
input until 2 consecutive newlines are found. When the

newlines are encountered, normal output is resumed. .RD may
take 3 arguments. :
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Note that .RD follows the formatting conventions in effect.
For example, the examples below assume that the .RD is
invoked in no fill mode (.nf).

The first argument is a prompt.

EXAMPLE:
«RD Name

.RD prints the text "Name:"™ and then stops the standard
output. The user may now fill-in this field. When 2
consecutive newlines are returned, the standard output

resumes, until another .RD is encountered or the Job
terminates.

-RD without a prompt (1st argument) signals the user with a
BEL on terminal output.

The second argument, a diversion name, allows the user to
save all the entered text typed after the prompt.

EXAMPLE:
.RD Name aa bd
produces
Name: (user types) J. Jones
16 Elm Rd., :
Piscataway

The diversion aa (.aa) would contain:

J. Jones
16 Elm Rd.,
Piscatawvay

The third argument, a string name, allows the user to save
for later reference the first line following the prompt.

EXAMPLE:

.RD Name "" bD
produces ’

Name: (user types) J. Jones

In both examples, the string bb (\*(bb) contains "J. Jones".

' Note: A newlinc followed by a Control D (EOF) also allows

the user to resume normal output.

A-9



A-10. . Memorandum Macros

New Macro for Vertical Margins (.VM)
Y [(top)] [bottom)

.VM (vertical margin) allows the user to specify extra space
at the top and bottom of the page. This space precedes the
page header and follows the page footer. .VM takes two
arguments. These arguments are scaled in v's.

EXAMPLE:
.YM 10 15

adds 10 blank lines to the default top of page margin, and
15 blank lines to the default bottom of page margin. Both
arguments must be positive (default spacing at the top of
the page may be changed by re-defining TP).

New Usage of Notation Blocks

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

Notation blocks (.NS/.NE) may be used in documents which do
not contain an .MT. However, a .br must precede the .NS/.NE

in this case. All notations are saved and output at the end
of the document.

Resetting of taba by Center Blocked Displays

.MT
.ta tab1 tab2 ...

Center blocked displays (.DS CB) no longer reset tabs.
Thus, the user may set tabs for the entire document after
specifying the memorandum type (.MT).

New Double-line Indent Macro (.nP)

Double indented paragraphs are produced using .nP.
Paragraphs are numbered within second level headings.

EXAMPLE:

.H 1 first

.H 2 second

.npP

text of paragraph
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Macro Call Only for Generation of Table of Contents and
Cover Sheet

mm [options] file

The user no longer needs to specify the command.line option
-rB[123] to produce a Table of Contents and/or Cover Sheet.
However, the macros .TC and .CS must be used.

Eew Comsand Line Option -rE1
am -rE1 [options] file

In pm (nroff), the bold printing of subject, date and from
fields and the signer's name may be turned on by using the
command line option -rEi1. By default in mm, these fields

are not bold. In mmt (Lroff), the bold font is on by
default and may be turned off with -rEO.

Note: The company name is always emboldened.

Command Line Options to Change Page Width and Page Offset on
Preprinted Forms

mm -rA1 -rWn -rOn [options] file

Page Width (5.8 inches) and Page Offset (1 inech) of
preprinted forms may be changed by using the command line
option -rAl1, with -r¥Wn (page width) and/or -rOn (page
offset), rather than by using a .AF.

Hew Command Line Option =-rNS§
mm -rN5 [options] file
The -rN5 command line option produces section/page numbering

like -rN3 and also automatically numbers figure, table,

equation, and exhibit captions within first level heading
sections.

Hew Command Line Option =-raA2

The -rA2 command line option allows for usage of the Bell
Logo, if available, on a printing device (currently
available for the Xerox 9700 only). :
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2. MM BUG FIXES

F111/No Fill Mode Preserved within Displays

Figure, table, equation, and exhibit captions (.FG, .TB,
.EQ, and .EX respectively) preserve the fill/no fill mode
within displays. For example, a long figure caption in a no
£111 display (.DS "" N) turns on fill mode for the caption,
but then restores no fill mode for the display.

Alignment of Captions within Displays

Long figure, table, equation, and exhibit captions now align
correctly inside of centered displays (.DS C).

Captions Centered with Respect to Left Margin

Figure, table, equation, and exhibit captions are now
correctly centered with rvapect to left margin rather than
to indentations.

Fill/No Fill Mode Restored after Displays

Displays restore fill/no fill mode in the text following the
display to the state preceding the display.

Point Size on MFF and Released Papers

In Memorandum for File and Released Paper format, the point
size is changed back to the previous (not default) after the
title (for Released Papers only) and the .MT.

List Indent

The Li number register (list indent) works as documented.

Floating Displays Forced Out before Signature Line

Any floating display not yet printed is forced out before
the signature line in a Memorandum for File.

Page Width and Offset Restored for Table of Contents

If a .TC (Table of Contents) follows a .CS (Cover Sheet),
the page width and offset are restored properly.
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Indents Restored When Using Continuous Table Headers

Indents are no longer lost when using .TH N (continuous
table header macro).

Labeled Footnotes on TM Cover Sheet

Bugs with labeled footnotes on a Technical Memorandum cover
sheet have been fixed.

Ho Bottom of Page Processing in Cover Sheet

The .BS/.BE (bottom of page processing) block of text does
not appear on the cover sheet for Technical Memorandum or
Released Papers, although it still appears on the Table of

Contents.
Centered Captions Outside of Displays

Figure, table, exhibit, and equation captions now center
properly outside of displays.

Static Displays Made Consistent with Floating Displays
Static displays (.DS) are now output single spaced in order
to be consistent with floating displays (.DF). However,
line spacing (.1s) may be set inside of displays.

Cut Marks for Troff

Cut marks for troff have been fixed to work properly (for
the STARE).

Command Line Option -rH{

The command line option -rN1 now works properly with a one
page Memorandum for File.

3. MM DOCUMENTATION ONLY CHANGES

The following are existing features which were previously
undocumented or incorrectly documented.

Run-in Headings

Run-in headinhs which fit on one line are continuously
underlined.
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Hyphenation Indication

The hyphenation indication character may occur only at the
beginning of a word.

Automatically Numbered Footnotes

Automatically numbered footnotes may not be used inside of
tables.

Error Message for Page Length Specification

The error message "Cannot do ev" may be caused by a page
length specification that is too short.

Naming Conventions for Strings, Macros, and Diversions

Warning: may not use the szme name for strings, macros, and
diversions within the sam. document.

Specification of Standard Input

A trailing minus on a aroff/troff command line is not needed
to specify standard input if an input file is not named.

User-exit Macro .HY

The user-exit macro .HY is called shortly after the .ne
request is done for the size of the heading text. The same
arguments passed to .HX are passed to .HY. .HY may be used

to restore temporary indents which may have been lost during
processing.

User-exit Macro .HX

The string }0, used in the .HX, contains the heading mark.
Two paddable spaces are appended to this string.

Third Argument to Heading Macro

The heading macro (.H) takes a third argument. This
argument is appended to the second argument. It is
primarily used for a footnote mark.

Multiple Invocation of -mm

Invoking -mm more than once results in a proper error
message and the job terminates.

()
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Hon-standard BTL Location Codes and Addresses

An author's location and address, which is a non-standard

BTL location code, may be defined before the author line
(.AU).

EXAMPLE:

-ds xx [location-string)
AU name initials xx

The string xx is a two character name used for the location
code. The "location-string" is a one line company address
which appears on Released Paper format.

4. MM BTL OFFICE GUIDE CONFORMITY

In order to conform with the BTL Office Guide the following
enhancements have been made to PWB/MM. The necessary
changes were determined in a series of meetings with the
UNIX Task Force of the Word Processing Subcommittee. For
further details of these changes and also a list of the
accompanying changes made to the BTL Office Guide, see
"Final Report on PWB/MM Conformance to the BTL Office

Guide", by Nancy W. Smith, November 26, 1979, Case 39382-
900.

Hew Approval Signature Macro (.AV)

.AV approver's-name

.AV (approval signature) may be placed after the last
notation block to generate an approval signature line.

EXAMPLE:
.SG
.NS 3
.NS 5
.NE
.AY "approver's name"

New Formal Closing Macro (.FC)
.FC [formal closing)

.FC (formal closing) may be placed immediately before the

.SG. This produces "Yours very truly,” as a formal closing
lined up with the signer's name. 1If a different closing is
required, specify that closing as the first argument to .FC.
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Second Argument to .MT for Addressee Name

.MT [type) [addressee name]
.MT may take a second argument for addressee's name. The
addressee's name appears left adjusted in combination with
the page number on the second and following pages.

EXAMPLE:
.MT 1 “John Jones"

produces:
John Jones - 2

Note: This feature may not be used with Released Paper
format (.MT &4 1),

New Macro for Author Title (.AT)
.AT author-title
.AT (author title) allows the user to specify an author's

title, (i.e., Kead, Education Center) which appears below
the signer's name on the signature line.

AT must be given after the .AU for that author. .AT takes

9 arguments, each argument appears on a separate line
following the signer's name.

EXAMPLE:
.AU name
.AT "Head, Education Center"

New Register for PRIVATE Header
.nr Pv value

The Pv number register outputs the word PRIVATE, centered
and underlined on the second line of a document (preceding

the page header). This is done by setting the Pv register.

Value Meaning

.nr Pv O do not print PRIVATE (default)
.ner Pv 1 PRIVATE on first page only
.nr Pv 2 PRIVATE on all pages

e cn oe -

If Pv is 2, the user definable .TP may not be used as .TP is
used by PWB/MM to print PRIVATE on all pages, except on the

first page of a memorandum which does not use .TP.

Memorandum Macros

¢
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Hew Reference Macros

A line'of text to be referenced.\®(Rf
.RS [string name]

reference text

.RF

Automatically numbered references may be obtained by typing
\#(Rf immediately after the text to be referenced. This
places the next sequential reference number enclosed in
brackets a half-line above the text to be referenced. Iroff
produces the reference number in a smaller point size.

There are two macros used to delimit text for each
reference. .RS takes one argument, a string name.

EXAMPLE:
.RS AA

reference text
.RF

The string AA is assigned the current reference number. It
may be used later in the document, as the string call,
\®(AA, to reference text which must be labeled with a prior
reference number. The reference is output enclosed in
brackets a half-line above the text to be referenced. No
.RS/.RF i3 needed for subsequent references.

An automatically generated reference page is produced at the
end of the document before the Table of Contents and the
Cover Sheet are output. The reference page is entitled
‘"References™, and is centered and underlined. This page
contains the reference text (RS/RF). The user may change

the Reference Page title by defining the Reference page
string.

EXAMPLE:
.ds Rp "New Title"

The optional .RP (Reference Page) macro may be used to
produce reference pages anywhere within a document (i.e.,
within heading sections). '.RP takes two arguments.

.RP [argi] [arézl

These arguments allow the user to control resetting of
reference numbering, and page skipping.
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! arg? Meaning H
' L
, 0 reset reference counter (default);
; 1 do not reset reference counter 1
| arg2 Meaning '
[] '
) cause a following .SK (default) ,
E 1 do not cause a following .SK ;

Note: Because a reference page is produced automatically at
the end of the document, .RP need not be used unless

the user wishes to produce reference pages elsewhere
in the document.

Page Header

Three blank lines are printed before and after the page
header. Previously two blank lines were printed.

Footnote Rule

The footnote rule is one inch long, preceded by at least two
blank lines, and followed by one blank line.

TM Nuamber Positioning

The TM line on a technical memorandum is now correctly
aligned with the text of the "date" and "from" fields.

Signature Positioning

The signer's name on memoranda is now printed beginning at
the center of the page.

Charging and Filing Cases

Charging and Filing Cases on memoranda are handled as
follows: : ‘

a. If there is a single number for Charging or Filing
Case, the number immediately follows the text of the

subject separated by a space hyphen space . (" - ") and
the word "Case".

b. If the Charging and Filing Cases have the same number,

"Charging and Filing Case" followed by the number
appears on a separate line.

¢c. If there are different Charging and Filing Cases,
."Charging Case" followed by a number, and "File Case"
followed by a number appear on separate lines.
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Copy to

Continued notations, such as “Copy to", now appear as
follows:

Copy to - contd.
List Indent

The Li number register (1ist indent) defaults to 6 in nroff
and 5 in troff. Previously the values were 5 and 4 for
broff and troff respectively. The new indent provides two
Spaces preceding a one digit number and one space preceding

8 two digit number.
Hyphenation
Hyphenation is turned off by default.

Continuously Underlined Memorandum Type

Memorandum type (.MT) is now continuously underlined.

TM and Released Paper Abstracts
Abstracts no longer appear on page 1. Therefore,

-AS
.AS ""
: .AS O
and .AS 1

are now equivalent. Sece PWB/MM ENHANCEMENTS, for new .AS 2
style.

Abstracts are no longer indented from the right and left

margins. To specify an abstract indent, the second argument
to .AS may be used.

EXAMPLE:
.AS ®" §

’

produces an abstract indented 5 spaces from the right and
left margins. ‘

Hew Command Line Option for Draft Copies (-rCih)
mm -rC4 [options] file

The command line option -rC4 for draft copies produces
double spacing, and indented paragraphs (with an indent of
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10 spaces). The spacing takes effect after the .MT. (The
command line option -rC3 remains the same, i.e., single
spaced drafts.)

Page Offset

The default page offset in pm (nroff) is set to 3/4 inch.
Since the average terminal prints approximately 1/2 inch
from the left margin, the new page offset produces a left
margin of 1 1/4 inches. The default page offset in am
(nroff) for pre-printed forms is 1 inch. This setting may
be over-ridden by specifying -rOn on the command line (where
n is characters and may equal 0).

Line Length

The line length now defaults to 6.0 inches (both mm and

mot), and on pre-printed forms (command line option -riAt1 or
.AF in text file) to 5.8 ‘nches. (Pre-printed forms are mm
only).

5. MM _COMMAND (mm,mmt)
New Default Terminal Type

By default, the mm shell command will use 450 as the value
of term (=-TU50).

New Option for Non-compacted Macros (-y)

The -y option (replacing old usage of -u option) allows
-users to request non-compacted macros in the mm, mmt, and
nan shell procedures.

EXAMPLE:
mm -y [options] file

(Uses -mm rather than -cm.)

New Versatec Printer Option (-Tvp)

The -Tvp option directs the output to a Versatec printer via
the ypr(1) spooler. This option is available at MH only and
may be used with the amt and man commands.

New Terminal Type Options

The following are new terminal type options for the mm and
man shell procedures.
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-T40/4 Teletype model 40/4

-T2631-c HP2631A line printer, compressed
-TX text train line printers .

[] []
[ [
i -Ttek, -T4O14 Tektronix 4014 H
{ =T2640, -T2621, -T2645 hps H
| -T382 DTC 382 ‘ :
! «T1620, -T1620-12 Diablo 1620 (alias -T450, -T450-12)!
{ =T4O00A Trendata 4000A i
! =T31, -T2 ADM31 and ADMU42 H
i =T33, =-T35 tty terminals H
i =T2631 HP2631A line printer H
E -T2631-¢ HP2631A line printer, expanded E
' X
' 1
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