






















































































































































































































































































































































































































































































24 Prof1tJnrtrW,'s Wtwkbench M,morandllm Macros 

The .MT macro controls the format of the top pan of the first page of a memorandum or oC a released 
paper. as weD as the Cormat of the cover sheets. Legal codes Cor typt and the correspondiDI values are: 

Code Value 
.MT •• 
,MfO 
,MT 
,MY 1 
.MT2 
.MT 3 
,MY 4 
,MT S 
,MT • string" 

no memorandum type is printed 
no memorandum type is printed 
MEMORANDUM FOR FILE 
MEMORANDUM FOR mE 
PROGRAMMER'S NOTES 
ENGINEER'S NOTES 
Released·Paper style 
External-Letter style 
string 

If type indicates a memorandum style, then value will be printed after the last line of author information 
or after the last line of the abstract, if one appears on the first page. If type is" longcr than one 
character, then the string, itself, will be printed. For example: 

,MT "T ec:hnica1 Note #S" 

A. simple letter is produced by calling .MT with a null (but not omitted!) or zero argument 

The second argUment to .M! is used only if the first argument is 4 (i.e., for the released-paper style) as 
explained in (6.S). 

In the external-letter style (.M! S), only the date is printed in the upper right comer of the first Pille. 
It is expected that preprinted· stationerY will be used, providing the author's company logotype and 
address. 

6.7 Date Ind Format Chanles 

6.7.1 ChtJnging the Date. By default, the current date appears in the "date" part of a memorandum. 
This can be overridden by usina: 

,ND new-date 

The ,ND macro alters· the value of the strin& DT, initiaUy set to the current date. 

6.7.2 AlterlUlle FtTSt-Page FormaL One can specify that the words "subject," "date," and "Cram" (in 
the memorandum style) be omitted and that an alternate company name be used: 

,AF [company-name] 

If an argument is given, it replaces "Ben Laboratories", without a1fecting the other headings. If the 
argument is nu'l. "Bell Laboratories" is suppressed; in this case, extra blank lines are inserted to allow 
room for stamping the document with a Bell System logo or a BeU Laboratories stamp. .AF with no 
argument suppresses "Bell Laboratories" and the "Subject/Date/From" headings. thus allowing output 
on preprinted stationery. 

The only .AF option appropriate for trolfis to specify an argument to replace "Ben Laboratories" with 
another name. 

'.1 llleleased-Paper Style 

The released-paper style is obtained by specifying: 

,MT 4 [1] 

This results in a centered. underlined (bold) title foUowed by c:ntered names oC authors. The location 
of the last author is used as the location following "Ben Laboratories" (unless .AF (6.7.2) specifies a 
different company). If the optional second to ,Mr is given, then the name of each author is 
fonowed by the respec:".ive company name and location. The abstract. if present, follows the author 
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information. 

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

If the released-paper style is utilized, most BTL location codeslO are defined as strings that are the 
adtlres.'>I!S of the c0rresponding BTL locations. These codes are needed only until the .M! macro is 
invoked. Thus, following the .M! macro, the user may re-use these strinS names. In addition, the 
mat:ros described in {6.11} ~nd their a~ated lines of input are ignored when the released-paper style 
is specified. 

Acthol'S from Don-Bn. locations may il-;.clude their affiliations in the released-paper style by specifying 
the appropri~ .AF ~fore each .AU. For example: 

.n. 
A Learned Treatise 
.AF "Getern Inc." 
.AU "P. Swatter" 
.AF '"Bell Laboratories" 
.AU "Sam P. l..enamc" .... CB 
.MT 4 1 

6.9 Order of Invocation of "Be1inning" Macros 

The macros described in {6.1-6.7}, i!present, must be given in the following order: 

.ND new..<Jate 
• TL [cbargil'lg-ca..~l [filing-case] 
one or more lines of text 
.AF [company-name] 
.AU name [initials} [loel [dept] [extl [room] [ug] [arg] [ug] 
.1M [number] ... 
• AS lug] [indend 
one or more lines of text 
.AB 
.OK [keyword] •.• 
. M! [type] [1] 

The only required macros for a memorandum or a released paper are .TL, .AU, and .M!; aU the others 
(and their associated input lines) may be omitted if the features they provide are not needed. Once 
.MT bas 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 ExMlple 

The input text for this manual begins as follows: 

.Tt 
P\s-3WB1MM\sO\(emProgrammer's Workbench Memorandum Macros 
.AU "D. W. Smith" DWS Py ••• 
• AU "1. R. Mashey" lRM MH ••• 
• M'! 41 

10. The complete list is: AK. CP. CH. CB. DR. HO. IN. IH. MV. MH. pv. RR. RD. wv. and WH. 
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'.11 Macros for the Ed of • Memonndum 

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

6.11.1 Sigtumu~ Block. 

.so [ara] [1] 

.so prints the author aame(s) after the last Une of text, aligned with the "Date/From" block. Three 
blank Unes are left above each name for the actual signature. II no argument is given, the line of 
reference data11 will not appear following the last Une. 

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. 

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

lbe reference data contains only the location and department number of the first author. Thus. if 
. there are authors from dift"erent departments andlor from dift"erent locations, the reference data should. 

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

.SO 

.n 

.sp ·tv 
PY IMH·98761 S432·]J1ISPL-cen 

6.11.2 "Copy to .. and Other Notations. 

.NS [aq) 
zero or more Unes of the notation 
.NE 

AftI!It the signature and reference data, many types. of notations may follow, such as a list of 
anacbmeDts 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 [21. pp. 1.12- 16 
12. The rollowiDl iafonnalioa is la10wa u retereace dala: \ocaUoa code. department number, lumer's iDitials. and typist's 

illitills, aD sepuaced by bypbens. See (11. PIlI 1.11 
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Code NMaM9 .NS U Copy to 
.NS 0 Copy to 
.NS Copy to . 
.NS 1 Copy (with att.) to 
.NS :2 Copy (without att.) to 
.NS 3 Att. 
.NS 4 Atts . 
• NS S Ene . 
• NS 6 Encs. 
.NS 1 Undf:r Separate Cover 
.NS 8 Letter to 
.NS 9 Memorandum to 
.NS • string" Copy (ming) to 

If. arg consists of more than one character, it is placed within parentheses between the words "Copy" 
a..'1d "to." For example: 

.NS Wwith att. 1 only" 

will generate "Copy (with att. I 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 I-List of register names 
Attachment 2-List of String and macro names 
.NS 1 
1. J. Jones 
.NS 2 
S. P. Lename 
G. H. Hurtt 
.NE 

would be formatted as: 

Atts. 
Attachment I·LiSt of register names 
Attachment 2-List of string and macro names 

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

Copy (without att.) to 
S.P.Lename· 
G. H. Hum 

6.11 FordDl. One-Pace 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 increaing the page length through the -rLn option, e.g. -rL90. This has the eft"ect 
of making the formatter believe that the page is 90 lines long and therefore giving it more room than 
usual to place the signature or the notations. This will only work for a single-page letter or memo. 

7. DISPLAYS 

Displays are blocks of text that are to be kept together-not spUt across pages. PwBtMM provides two 
styles of displays:13 a SllZtic (.DS) Style and a ./foating (.OF> Style. In the SllJtic style. the display appears 
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in the same relative position in the output text IS it does in the input text; this may result in extra 
wbite space at the bottom of the page if the display is too big to ftt there. In the ./Ioating style, the 
display "tloats" through the input text to the top of the next page if there is not enough room for it on 
the c:urrent page; thus the input text that follows a Boating display may prectde it in the output text. A 
queue of Boating displays is maintained so that their relative order is not disturbed. 

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

Displays and footnotes {S} may never be nested. in any combination whatsoever. Although lists {5} and 
paragraphs {4.l} are permitted. no headings (.H or .HU) can occur within displays or footnotes. 

7.1 Static Displays 

.DS [format] [ftll) 
one or more tines of text 
.DE 

A static display is started by the .DS macro and terminated by the .DE macro. With no arguments, 
.DS wiD accept the lines of text exactly as they are typed (no-ftll mode) and will not indent them from 
the prevailinl indentation. The format argument to .DS is an integer or letter with the following 
meanings: 

Code 

o or L 
lor I 
2 or C 
30rCB 

Meaning 
no indent 
no indent 
indent by standard amount 
center each line 
center as a block 

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

Omitted arguments are taken to be zero. 

Code 
•• 
o orN 
lor F 

Meaning 
no-fill mode 
no-fill mode 
fill mode ~ 

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 Pi re&ister {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 individUlJJly) . 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 ortier for the 
eqn(1)/neqn(1? "mark" and "lineup" feature to work with centered ~uatioas (see section 7.4 ~low). 

By default. a blank line (~ a vertical space) is placed before and after static and floating displays. These 
blank lines before and after SlJltic displays can be inhibited by settins the resister Ds to O. 

13. Displays are pnx:essed iD ID envirolUDent that is di!'erent from tbal or the bocly or the lUI (see the .IV request in (9)). 
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7.1 Flo.tilll Displays 

.DF [for,natl [fill] 
one or more lines of text 
.DE 
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A floating display is started by the .OF macro and terminated by the .DE macro, The arguments have 
the same meanings as for .DS {7.I}, 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 
between the time wben the formatter first reads the floating display and the time that the display is 
printed. One blank Ene (\1 a vertical space) always 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 DJ When a floating display is encountered by nroff or troif, 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 tbey were entered on the queue, which is the order that they 
appeared in the input file. If a new floating display is encountered and the queue o( displays is empty, 
then the new display 1:; a candidate for immediate output on the current page. Immediate output is 
governed by the size uf the display and the setting of the DJ 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. 

.I\s long as the queue 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
column mode) the next display from the queue becomes a candidate for output if the DJ register has 
specified "top-of-page" output. When a display is output it is also removed from the queue. 

When the end of a section (when using section-page numbering) or the end of a document is reached, 
all displays are automatically 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 cunent page has 
been used. Also note that a wide (ful! page width) display will never fit in the second column of a 
two-column document. 

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

Values for De Register 
Value Action 

0 DEFAULT: No special action occurs. 
1 A page eject will always follow the output of 

each floating display. so only one floating 
display will appear on a page and no text 
will follow it. 

NOTE: For any other values the action 
performed is for the value l. -

Values for DJRegister 
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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Value 
1 

2 

3 

4 

s 

PrograIffl1fer's Workbench Memonzndum .'.Iacros 

Values for DfRegister 
Action 

Output the new Ooating display on the 
current page if there is room, otherwise 
bold it until the end of the section or 
documenL 
Output exactly one Ooating display from the 
queue at the top of a new page or column 
(when in two-column mode). 
Output one Ooating display on current page 
if there is room. Output exactly one 
Ocating display at the top of a new page or 
column. 
Output is many displays as will fit (at least 
one), startina at the top of a new page or 
column. Note that if register De is set to 1, 
each display will be foUowed by a page eject, 
CI'.',sing a new top of page to be reached 
wbere at least one more display will be 
outpuL (This also applies to value S, 
below.) 
DEFAULT: Output a new Ooating display on 
the current page if there is room. Output at 
least oae, but as many displays as will tit 
starting at the top of a new page or column. 

NOTE: For any value greater than S the 
action performed is for the value S. 
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1.3 Tables 

.TS [H] 
global options~ 
column descriptors. 
title lines 
[.m [NJ} 
data within the table . 
• TE 
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The .n (table start) and .TE (table end) macros make possible the use of the ,blm processor [111. 
They are used to delimit the text to be examined by tbl (1) as well as to set proper spacing around the 
table. The display function and the tblm 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 unfilled text, and caption lines the • TS-. TE block should be enclosed within a 
display (.DS-.DE). Floating tables may be enclosed inside floating displays (.DF-.DE). 

The macros • TS and·. TE also permit the processing of tables that extend over several pages. If a table 
heading is needed for each pase of a multi-page table, specify the argument "H" to the .TS macro as 
above. Following the options and format information, the table heading is typed on as many lines as 
required and followed by the .TH macro. The.TH macro must occur. when ".TS H" is used. Note. 
that this is not a feature of tbl(1), but of the macro definitions provided by PWBlMM. 

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 
necessary to build long tables from smaller .TS H/.TE segments. For example: 

.TS H 
global optio~ 
column descriptors. 
TItle lines 
.TH 
data 
.TE 
.TS H 
global options; 
column descriptors . 

. TItle lines 
.m N 
data 
.TE 
will cause the table headinS to appear at the top of the first table segment, and no heading to appear at 
the top of the second segment when both llPpeaf on the same page. However, the headin& will still 
appear at the top of each page that the table con~ues onto. This feature is used wben a sinsle table 
must be broken into segments because of table complexity (for example, too many 'blocks of ftlled 
text). If each segment bad its own .TS H/.TH sequence, each segrdcnt would have its own header. 
However, if each table segment after the first uses • TS HI. TH N then the table header will only appear 
at the beginnina of the table and the top of each new page or column that the table continues onto. 

7.4 Equatioas 

.DS 

.EQ [label] 
equation (s) 
.EN 
oDE 
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The equation seuers eqn(1) and neqn(1) [6.7] expect to use the .EQ (equation start) and .EN 
(equation end) macros as delimiters in the same way that tb/(l) uses .1'S and .TE; however •• EQ and 
.EN must occur inside a .DS-.DE pair. 

Th, .EQ macro takes an arzument that will be used as a label for the equation. The label will appear at 
the riabt maqin in the "venic:al center" of the lenera! equation • 

.,. There is· an exception to th;$ rule: 1/ .EO aNI .EN are U$ed only to speciIY tire dBlimilen for in-line 
fqlllJtiolU 0' to specifl eqnlneqn "dqina.".DS aNl.DE must not be U$ed; otherwise extra blank /inl$ 
wiD appal' in the outpUt. 

1.5 J'lpn. Table. EqgadoD. aael Exhibit Captioas 

.Fa [tide) [override] (flag] 

.TB [tide) [override] [flag] 

.EC [tide) [override) [Oag] 
'.EX [title] [override] [Oas1 

. The .FG (Figure TIde), .TB (Table TIde) •• EC (Equation Captlon) and .EX (Exhibit 'Caption) macros 
are normally used inside .DS-.DE pairs to automatically number and title ftgures. tables, and equations. 
They use registers Fg. n. £C. and Ex. respectively.14 As an example, the call: 

.FO "This is an illustration-

yields: 

Flgure 1. This is an illustration 

.TB replaces "Figure" by "TABLE"; .EC replaces "Figure" by "Equation", and .EX replaces 
"rtpre" by "Exhibit". Output is centered if it can fit on a single line; otherwise, aU lines but the 
first are indented to line up with the first character of the tide. The format of the numbers may be 
cbansed using the .af request of the formatter. 

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

As a manor 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 imd equations. 

1.6 LIst of 'lpres, Tables, Equatioas, ud Exhibits 

A List of Figures. List of Tables, List of Exhibits, and List of Equations may be obtained. They wm be 
printed after the Table of Contents is printed if the number registers lJ. Lt, Lx, and Le (respectively) 
are set to 1. lJ. Lt, and Lx are 1 by default; Le is 0 by default. 

1.1 Blocks of FIlled Text 

One can obtain blocks or Med text throuab the use of .DS or .DF. However, to bave die block of 
fiUed text centef'tti within the current line lensth. the tbI (1) program may be used: . 

14. Tbe user may wisb to reset these rqislers after eadl 8rsl·level heIdins (4,6). 
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.05 0 1 

.TS 
center; 
lw40 • 
T{ 

T} 
.TE 
.OE 
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The ... 05 0 I" begins a non-indented, filled display. The tbl (1) parameters set up a centered table 
with a column width of 40 eos. 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,lS a String used to automatically number the 
footnotes, and a macro that specifies the style of the footnote text. 

8.1 Automatic: Numbering or 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 footnote 
number (in a smaller point size) a half-line above the text to be footnoted. 

8.1 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 label 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 (.PS label), the text to be footnoted must be followed by 
label. rather than by ",-F'. The text between .FS and .FE is processed in fill mode. Another .FS, a 
.05, or a .OF are not permitted between the .FS and .FE macros. Examples: ' 

1. Automatically-numbered footnote: 

This is the line containing the word' -F 
.FS 
This is the text of the footnote . 
• FE 
to be footnoted. 

IS. FootnoteS are proo:ssed in an environment that is different from that of the body of the text (sc: the .cv request in (9)), 
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2. Labelled footnote: 

This is a labeled-
.f'S -
The footnote is labeled with an asterisk. 
.FE 
footnote. 

The text of the footnote (enclosed within the .f'S-.FE pair) should ImIMdiately follow the word to be 
footnoted in the input text, so that "\-P' or klbe/ occurs at the end of a line of input and tbe next line 
is the .PS macro call. It is also good practice to append a unpadc!a.ble space {3.3} to "\·F' or klbe/ 
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 footnotes. 

8.3 Format or Footnote Text • 

• FD [ard [t] 

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 riibt-justification of the label wben text 
indenting is used. The.FD macro is invoked to select the appropriate style. The first arsument is a 
number from the left column of the following table. The formatting style for each number is given by 
the remaining four columns. For further explanation of tbe first two of these columns, see the 
definitions of the .ad, .hy, .na, and .nh requests in (91. 

0 .nh .ad text indent label left justified 
1 .by .ad • .. 
'" .nh .na • • ... 
3 .by .na" • • 
4 .nh .ad no text indent • 
S .hy .ad • • 
6 • nh .%1& 

.. • 
7 .hy .na • • 
8 .M .ad text indent label riibt justified 
9 .by • ad .. • 

10 .nh .%1& • • 
11 .hy .m • • 

It the first argument to .FD is out of range, the etreet is as if ".FD 0 were specified. If the first 
argument is omitted or nUll, the effect is equivalent to .FD 10 in nroffand to .FD 0 in rroff; these are 
also the respective initial defaults. 

It a second arswnent is specified, then whenever a first-level beading is encountered," automatically­
numbered footnotes beg;.n again with 1. This is most useful with the "section-page" page numbering 
scheme. As an example, the input line: . 

• FD •• 1 

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 PIge, it is possible that, if hyphenation is 
permitted, the last line of tbe footnote on the C'.lITent page will be bypbenated. Except for this case 
(over which the user bas control by specifying an even argument to .FD). hypbenation across pages is 
inhibited by PWBIMM. 

FootnoteS are separated from the body of the text by a short rule. Footnotes that continue to the ne:tt 
page are separated from the body of the text by a full-width rule. In rroJ!, 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. 

S." Spaciq between FootllIMe [urnes 
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Normally, one blank line (a three-point vertic:al 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: 

.Dr Fs 2 

will cause two blank lines (a six-point vertic:al 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 c:alled 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 similarly for the term footer .. 

9.1 Default Headers ilDd 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 c:alled. The macros and text of (6.9) and of {9} as well as 
.Dr and .ds requests do not cause a break and are permitted before the .MT macro caU. 

9.2 Pille Header 

.PH larg] 

For this and for the .EH •. OH •. PF, .EF, .OF macros, the argument is of the form: 

R'left-part' center-part' right_parl'w 

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.lj) 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 orD1 on th~command line (2.4}, additional information, printed at 
the top left of each page, is included in the default header. This consists of the sees [lOl Release and 
Level of PWB/MM (thus identifying the current version (l1.3}), followed by the curr~nt line number 
within the current input file. 

9.3 EveD.Page Header 

.EH [arg] 

The .EH macro supplies a line to be printed at the top of each even-numbered page, immediately 
following 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 odd-numbered pages. 

9" Pqe Footer 

.PF [ars] 

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 {2.41, 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 ETeJl'Pl!.ge Footer 

.fF [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. 

9.1 Odd·Page Footer 

.OF [arg] 

This macro is the same as .EFt except that it applies to odd-numbered pages. 

9.8 Footer OD the First Page 

By default, the footer is a blank line. If. in the input text, one specifies .PF andlor .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 -rNl flag is specified 
on the command line (2.4). 

9.9 Default Header aDd Footer with .. Sectloo-Page" Numberlnl 

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 looter is a centered "section-page" number, e.g. 3-5, 
and the default page header is blank. 

9.10 Use of Strin&s uf! Resisters in Header uti Footer Macros .. 

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

& as the argument to the header or footer macro; 
• in a formatting request within the header or footer macro; 
• in a .tt request during header or footer processing. 

For example, the page number register P must be eseaped 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 \\ \ \uP'. 
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 meanins of H1): 

.PF ...... \\\\n(Hl-\\\\nP .'. 

As another example. suppose that the user arranges for the string aJ to contain the current section 
heading which is to be printed at the bonom of eacb page. The .PF macro call would then be: 

.PF ··'\\\ .. (a] .... 

If only one or two backslashes were used. the· footer would print a constant value for aJ. namely. its 
value when tbe .PF appeared in the input text. 
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'.n Header !lIDd Footer EnmpBe !& 

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

.PH aD 

.PF .... 
• Eli "'\\\\oP"RevisiOIl 3'" 
.OR "')Revision 3"\\\\DP°., 

'.ll ~ Top-or.pmp Processiq 0 

IF This section is intended only for users fJccustOm2d 10 writing formatter mtU:1O.S. 

During header processing. PWBIMM invokes two user-ciefinable macros. One, the.TP macro, is invoked 
in the environment (see .ev request in [9}) of the header; the other, .px. is a user-exit macro that is 
invoked (without arguments) when the normal environment has been restored, and with "no-space" 
mode already in effect. 

The etrective initial definition of :Il' (after the first page of a document) is: 

.de TP 

.sp 

.tl \\ .. Ot 

.if e 't1 \\·Oe 

.if 0 'U \ \"(}o 

.sp 

The string J t contains the header. the string J e contains the even-page header, and the string } 0 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 
{n.S}. 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: 

.de TP 

.sp 

.00 3 
m-8880 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 documenL 

'.13 C3eDemhed BcttoflllM}(-Pace ProcessiDg 

.DS 
. zero or more lines of text 
.BE 

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



It. TABU or CONTENTS AND COVDt SHUT 

'nile ~le of contents and the cover sheet for Ia document are produced by invokinS the aTC and .CS 
macros, respectively. The appropriate -rB" option (2.4t must also be specified OD the command line. 
These macros should normally appear only once It the end of the document. after the Sipture Block 
{6.H.ll md Macadam (6.U.2) macros. they may c=tU' in eiUier order. 

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

XU TyKe of Coatatlilis 

.TC [sleven [spaciqJ [tlevel] [tab] [headl1 [hadl] [head3] [head4] [headS] 

The .TC macro generates a table of contents containing the headings that were saved for the table of 
CODlalts as determined by the value of the CI resister (4.4). Note that -rBl or -rB3 {2.4} must also be 
specified to the formatter on tbe comma •. I line. The arguments to aTC control the spacing before each 
mtry. the placement of the associated page numlm. and additional text on the first page of the table of 

. COlUents before the word "CONTENTS." 

Spacing before each entry is controUed by the first two arguments; headings whose level is less than or 
equal to skYeI will have spacing blank lines (halves ot a vertical space) before them. Both slevel and 
spacing default to 1. This means that first-level headings are preceded by one blank line (Yl 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 a resister {4.4}. 

The tbird and fourth arguments control the plac..-ment of the page number for each heading. The page 
IlWIibers can be justified at th., ritiht marsin with either blanks or dots ("leaders") separatilll the 
headiaa tat from the page number, or the paae numbers can foUow the heading text. For headings 
whose level is less than or equal to tlevel (default 2). the Page numbers are justified at the right margin. 
In this case, the value of tab determines the character used to separate the heading text from the page 
number. If tab is 0 (the default value), do~ (i.e., leaders) are use¢ if ttzb is greater than 0, spaces are 
used. For headings wbose level is &fe&w than tlJMl. the pqe numbers are separated from the heading 
text by two spaces (i.e., they are "ragged right"). 

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

If the :rc macro is invoked with at most foW' arguments, tben 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, th@ user can specify what needs to be done at the top of the (first) page 
of the table of contents. For eumple, the foUOW1n1 input: 

.de TX 

.ee2 
Special Application 
Messqe Tnll1smission 
.$p2 
.ira + IOn 
Approved: \1' 3i" 
.m 
..lIP 

.TC 



yields: 

Special Application 
Message Traasmission 

~--------~---------------
CON'IENTS 

18.1 Qwer Sheet 

.CS (pages] (other] [total] (figs) [tbls] (refs] 
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lbe .CS macro generates a CO\le1' sheet in either the TM or released-paper style)' All of the other 
information for the cover sheet is obtained from the data Jiven'before the .M!' macro call {6.9}. If the 
released-paper style is used, all aruuments to .CS are ipored. If a memorandum style is used, the .CS 
macro .generates the "Cover Sheet for Technical Memorandum." The arsuments provide the data that . 
appears in the lower left comer of the TM cover sheet [2): the number of pages of text. the number of 
olber paps, the total number of PlIes. lbe number of ftsures. the Dumber of tables. and the number 
of refer=:es. " 

11. MISCELLANEOUS FEATURES 

11.1 Bold, Italic, ad I.omaD 

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

.1 [italic-arg] (previous-fOlll-aq) 

.Il 

When called without upments. .B (or .D cbaoges the foot to bold (or italic) in 11'08, and initiates 
UDderliDiDa in nroJf.17 This cooditioo continues until the occurrence of a .Il. when the regular roman 
foot is restored. lbus, 

J 
here is some text. 
.. Il 

yields: 

hen Is IOmf tat. 

It .B or .1 is called with ODe IU'JUIDeDl, that ~t is printed in the appropriate foot (underlined in 
1fIO.ff). lben the ;,niDUs foot is restored (.mderIiDiDa is turned off in 1fIO.ff). If two Irsurnents are 
liven to a .B or .1, the second araumentis-1beb'concateoated to the &rst wilh DO interveniDS space. but 
is printed in the previous font <no£ underlined in nroff). For example: 

16. BIll oaIr if -rB2 or -rB3 .. beCIII specihd OIl tile .......... 1iDe. 
17. Far _ or cnqMmt!oa. ill tbis IIICiioIl (11.1) ~ is desc:ribcd 8rsL. &be caavallioD of (1.2) DOl wi1hstanc!inI 
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.1 italic 
text 
.1 risht ·justified 

produces: 

ittllic text riglrl-justified 

One can use both bold and italic fonts if one intends to use troJ/. but the nroJlversion of the output 
does not distinguish between bold and italic. It is probably a ,oed idea to use .1 only, unless bold is 
truly required. Note that font cbanaes in headings ~ handled separately (4.2.2.4.1). 

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

.rm ul 

.nD cu 

at the beginning of the document to eliminate all underlining. 

11.1 Justltlcadoa of Right MardD 
.SA [ars] 

The .SA macro is used to set right-margin justification for the main body of text. Two justification flap 
are used: cummt 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 default Oas, thus performing 
either a .M or .ad, depending on what the default is. Initially, both flags are set for no justification in 
nroJland for justification in rrojf. 

In general, the request .na can be used to ensure that justification is turned otr, 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 beginnina of the document. 

11.3 sees R.elease Idendficatioa 

The string RE contains the sees [10] Release and Level of the current version of PWBI~M. 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 PWBIMM. The easiest way to have this 
number appear in your output is to specify -rOl {2.4} on the command line, which causes the string R£ 
to be output as pan of the page header {9.2}. 

11.4 r,.o-CoIuma Output 

PwBtMM can print two columns on a page: 

.2C 
text and formatting requests (except another .2e) 
.IC 

The .2e macro begins two-column processing which continues until a .le macro is encountered. In 
two-column processing. each physical page is thought of as containing two columnar u pqes" of equal 
(but smaller) "page" width. Page headers and footers are not affected by two-column processinl. The 
.2e maao does not "balance" two-column outpUL 

It is possible to have full-page width footnotes and displays when in two column mode, although 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 controDed by a macro, .we (Width ControO. which takes the 
followins arguments: 

N Normal default mode (- WF. - FF. - WO) 
Wi' Wide Footnotes always (even in two 

column mode) 
-WF DEFAULT: tum off WF (footnotes roDow 

column mode, wide in Ie mode, oarrow ill 
2C mode, unless FF is tet) 

rr elM Footnote; all footnotes have the same 
width as the jint footnote encountered for 
tbatpase 

-FF DEFAULT: tw'D off FF (footnote style 
fonows the settings of WF or - WF') 

WD Wide Displays always (even in two column 
mode) 

-WI> DEFAULT: Displays follow whichever 
column mode is in effect when the display 
is encountered 

For example: • we WD FF will cause aU displays to be wide. and aU footnotes OD a PIle to be the same 
width, while .we N will reinstate the default actions. If conflicting settings are given to .we the last 
one is used. That is, . wc-wr - WF has the effect of • we -Wi". Note that by defallllt all options are 
turned off. . 

11.5 Col1UlUl Headinss for Two-Column Output • 

.,. This section ;s inlendeti only lor users Qccustomed to writing Jormq.tteT MI'JCTOS. 

In two-eoIumn output, it is sometimes necessary to have headers over each column. as well as headers 
over the entire page (9}. This is ac::complished by reclefining the .TP maa'O {9.12) to provide header 
lines both for the entire page and for each of the columns. For example: 

.de TIt 

.sp2 

.t1 'Pile \\uP' OVERALL" 

.tl "TI1'LE" 

.sp 

.m 

.ta 16C 31R 34 SOC 6SR 
left-c:enter-right-Ieft-c:enter-l'ight 
-first column"";--second column 
.n 
.spl 

(where - stands ror the tab character) 

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 6S-en overall line length. 

11.6 Vertical Spacinl 

.sP [lines) 

There exist several ways of obtaining vertical spacing. all with different effects. 

The .sp request spaces the Dumber of lines specified, unless"no space" (.os) mode is on. in which case 
the request is ilDOred. This mode is typically set at the end of a pqe header in order to eliminate 
spaQug by a .sp or .bp request that just happens to oc:cur at the top of a page. This mode can be turned 
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. off via the .ra ("restore spac11:!.s") requut~ 

Tbe .sp macro is used to avoid the accumuladon of venkal 5p8Qt by successive macro calls. Several 
.sP caDs in • row produce IlOl the sum of their IIJI1IIleDts, but their maximum; i.e., the foUowinS 
praduces onlj 3 blank liaes: . 

.5Pl 

.sp 3 

.sp 

Many PWIIMM macros utilize .SP for spacinl- For UIJIlple, ... LE 1" (S.3.2} immediately foUowed by 
".p" (4.1} produces oaly a sinale blank Une (~ a verdcal space) between the end of the List and the 
following paraaraph. AD omitteci araument defaults to one blank Une (one vertical space). Unscaled 
fractional amounts are permitted; like ..!p, .sp is also iDbibited by the .DS request. . 

lL7 SkJppIq hIlS 

.sK [PlIes] 

lbe .sIC macro skips paaes, but retains the usual beader and footer processini, If pages is omitted. 
_ or 0, .sK skips to the top of the next pace rmIaJ it is currently at the top of a PIle, in wbich case 
it does nothins. .sIC II skips II PlIes. That is, .sK always positions the text that foUows it at the top of 
• PIP. while .SK 1 always leaves ofte PIle that is bIaak except for the header and footer. 

U.I FOIlCING AN ODD PAGE 

.OP 

Tbis maao is used to eDSW'e that the foUowinS text besiDS at the top of an odd-numbered page. If 
currently at the top of an odd pap, DO motion takes pIKe. If currently Oft an even page. text resumes 
printinl at the top of the next pap. If currendy OIl III odd paae (but not at the top of the page). one 
bIaaIc pase is produced, and printins resumes Oft the PIP after thaL 

11.J Settbal POiDi Size ID4 Verttca1 Spadq 

In ITO§, the default point size {obtained from the.J'eIister S (2.4}) is 10, with a vertical spacins of 12 
points (i.e., 6 lines per inch). The prevailina point size IDd vertical spacina may be changed by 
invokiDa the .s macro: 

.s[aq) 

If ~ is nuD. the ptrIiora point· size is restored. If",,-is 11$IiVe, the point size is decremented by the 
specifled amount. If arr is sigMd positive, the point size is incremented by the specified amount, and if 
tI1f is UI1IiIDed. it is used as the new point size; if till is pealer than 99. the default point size (10) is 
restored. Vertical spacina is always two points sreater tbanthe poiDt size. II 

U. ElUlORS AND DEBUGGING 

12.1 Error TenaIDadoDs 

• , I ~ 

When a macro discovers an error, the foUowinI acdons occur: 
• A break oc:curs. 

lL FOOIDOCIII'II Me priared iD • Iizo nro poiaIS ..", d!Io die paiallile of tile boclJ. witb ID addltioaaI veniaIIlPICiDI 01 
&bree paiD&s ...... rOOlDOl8L 
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• To avoid confusion resardiDa the location of the error. the formatter OUCput buffer (which may 
contain some text) is princecl. 

• A short messqe is printed civins the name of the macro that found the error, tbe type of error, and 
the approximate line number On the current input file) of the last processed input liDe. (All the 
error messaaes are explaiDed in Appendix E..) 

• Processini terminates. unless the register D {2.4} bas a positive value. In the latter case, processing 
continues even thoush the outpUt is suaraateed to be deranpd from that point OIL 

mr 1M error 1ftItSSlIgr Is printed by writing it di1«IIy 10 the 1IItt'~ tmnilfllL (f tin outpUt filter. such tiS 
300(1). 450(1), or hp(l) Is be;", u.d to ptIII-proCess Droft' OutpUt, the mmage may be garbled by 
bti", ;mermbcetl With text MId in thllt filter's 0IItJ1Ul bq#'er. 

,.,. (f ,iIMr tbl(t) or eqn(l)/neqn(l), or bom are being used, tiM if the -oUst option 0/ the /ormtltler 
arusa m, last page 0/ the dDCIIIMnt not to be pri1lled, tI hIlrl'flllm "broke,. pipe. " message resulls. 

1%.% Dlsappeanmce of Oatpat 

This usually occurs because of. an unclosed diversion (e.I., missins .FE or .DE). Fortunately, the 
macros that use ctiversiODS are careful about it, and they check to make sure that mesal nestiDp do not 
occur. If any messqe is issued about a missiD& .DE or .FE. the appropriate action is to search 
backwards from lbe termination point lookiDa for the correspondiDl.DS, .DF, or .FS. 
The fonowing command: 

Jl'CP -n ·"\.[EDFT][EFNQSJ· files ••• 

prints all the .DS, .DF, .DE, .PS, .FE. .TS •• TE. .EQ, and .EN macros found in files ••• , each 
preceded by its file name and the Une number in that file. This listiDa can be used to check for megal 
nestina and! or omission of these macros. 

U. EXTENDING AND MODIFYING THE MACllOS • 

U.l N_III CoaYeDdoas . 

In this section, the foUowina conventioDS are used to describe lepJ names: 

n: dicit 
a: lower-case letter 
'k upper-case lener 
x: any letter or diSit (any alphanumeric character) 
s: special chuacter (any non-alphanumeric c:Iwacter) 

AIl other cbaracters are Uterals (i.e., stand for themselves). 

Note that rrquat, nitIt:ro, and saing names are kept by the formatters in a sinSle internal table, so that 
there must be DO duplication Imons such DI,IDIS. NIIIIIber register names are kept in a separate table. 

13.1.1 Names U. by FonntItlerJ. 

requestS: aa (most common> 
m(~ym.,~.a) 

aa (narmaI) 
.x (normal) 
oS (only one, currently: .$) 
1M» (pap number) 

13.1.2 Nanra U. by PWBIMM. 

AA Cmost common, accessible to user) 
A (less Q')III!mon.. accessible to lied 



)x ODcemaI. coastant) 
>x (internal, dynamic) 
AA (most commoa, accessible to user) 
A (less common, accessible to user) 
]x (in~ usually alloc:aled to speciftc functioDS tbroushout) 
)x (intemai, more dyDamic usaae) 

rqisters: M (most common, accessible to uaos) 
AD. (common, accessible to user) 
A (acc:essible, set on command line) 
:x (mostly intemal, rarely accessible, usually dedicated) 
;x (internal, dynamic:. temporaries) 

JJ.!.l Names Used by EQNINEQN and TBL The equation p~processors. eqn(1) and Mqn(l), use 
registers and string names of the form lUI. The table preprocessor, tbl (1). uses names of the form: 

a- a+ al DD #a ## #- #'" A. T& TW 
1J.1.4 User-lJ(jinable Nama. After the'~jQve. what is left for user extensions? To avoid problems, 
we SU"est using names tbat cons~"t eitner of a sinale lower-case letter. or of a lower-case letter 
fonowed by anything other than a lower-case letter. The foUowin, is. sample namins coaventioa: 

maaos: aA 
Aa 

a 
a) (or a), or a), etc.) 

resisters a 
aA 

13.1 Sample Exteasloas 

11.1.1 Appendix Heodings. The fonowing gives a way of generating and numbering appendices: . 

• or Hu 1 
.Dr a 0 
.de aH 
'.Dr a + 1 
.or P 0 
.PH •••• Appendix \\na - \\\\\\\\nP'w 
.sIt 
.HU "\\SIW ;. 

After the above initialization and definition, eadl call of the form ".&H ~title'" bqins a ae. page 
(with the PIlle header changed to "Appendix a - n") and generates an unnumbered heading of lilis, 
wbich. if desired. can be saved for the table oC contents. Those who wish Appendix tides to be 
centered must, in addition, set the rqisler He to 1 {4.2.2.3}. . 

JJ.2.2 Hang(ng Indent with Tabs. The foUowiog example IDustrates the use of the banging-indent 
feature of variable-item lists {SJ.3.6}. FU'st, a user-defined macro is built to accept four arzuments that 
make up the marie.. Each argument is to be separated from the previous one by a tab character, tab 
settings are defined later. Since the first lI1ument may begin with a period or apostropbe, the "\An is 
used so that the formatter will aot interpret such a line as a fomwter request or macro. I ' The "\t" is 
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traDSlated by the formatter into a tabcbaracter. The "'e" is usod to eon<:atemue the line of text that 
fonows the macro to the liDe of text built by the macro. The macro definition and an example of its 
use are as follows: 

.de aX 

.U 
\&\\$1 \t\ \S2\t\\S3\t\\S4\t\c 

.ta 9n 18n 27n 36n 

.VL 36 

.aX .Db off \- DO 

No hyphenation. 
Automatic hyphenation is turned off. 
Words containing hyphens 
(eo". mother-inolaw) may still be split across' lines. 
.aX .hy on \- DO . 

Hyphenate .. 
Automatic hyphenation is turned 011. 
.aX .hc\Oc none nODe no 
Hyphenation indicator character is set to "e" or removed. 
During text processing the indicator is suppressed 
and will nol appear in the output. 
Prepending the indicator to a word has the effect 
of preventing hyphenation of that word. 
.LE 

The resulting output is: 

(c stands for a space) 

oft' no No hyphenation. Automatic bypheDation is turned off. Words 
CODtaiDiDg hyphens (e.g.. mother-in-law) may still be spUt 
across lines. 

• hy 

.he e 

on 

none DOlle 

I.e. CONCLUSION . 

no 

no 
Hyphenate. Automatic: hyphenation is turned on . 

Hyphenation indicator character is set to "c" or removed. 
During text processiDs the indicator is suppressed and will not 
appear in the outpuL Prependina the indicator to a word bas 
the effect of preventina hyphenation of that word. 

The fonowing are the qualities that we have tried to emphasize in PWBIMM. in approximate order of 
importance: 

to) RDbusmess ill the/lICe o/error-A user need DOt be an nrqff!rrD./!expert to use these macros. When 
the input is incorrect, either the macros attempt to make a reasonable in~tatiOD of the error. or 
a message describing the elTor is produced.. We have tried to minimize the possibility that a user 
would get cryptic system messages or strange outpUt as a result of simple errors. 



..... " .. .IJr ,.",. dcJauIIMtI-It is DOt DICIIIII7 to write complex sequeacea or cmDDand, to 
,....... sialpIe dCIO",wati. .....,.. default __ an provided. ·wbem -' all poasible. 

• """""lz4t1otf-There an many di1l'eren& prefereDCeS in the ana of document strUDa. Many 
Plllll*ers an provided so tbal users can adapt the output to their respective needs over a wide 
,... of styles. 

• ExIMsion' by IIIIJdfnIttly "." ...,,-We have made a strollS doft to use mnemonic rwniDS 
·caweacioDs ind coasisteDt tedmiques ill tbe ,CODItrUCdon of the aw:ras. NamiDa conventions an 
IiWIl so tbat a user can add new macros or redefine .xistins ones, it nec:eauy. 

• DrIit2 lntlepen.dellCS-The most commoa use of P'NIIMM is to print documents on Iwd-copy 
typewriter tmniDaIs, usina the nrq,fformatter. The macros can be used conveniently with both to. 

., ' mel 12-pitc:h terminals. IJl addition, output c:an be scanned with an appropriate caT terminal. The 
IIIIa'OS have been c:oastr\M:led to allow compatibility with troI.. so that output can be produced both 
OIl typewriter-lik. terminals 8Ild OD a pbototypesetW. 

• Alinimizlltio" of InpuI-The dailll of the ma.cros attemp~ to minimize repetitive typinJ. For 
example, it a user wants to haw • blank liDe after all first- or second-level heIdfnp, he or she need 
oaly set a speciftc: parameter OlD at t~-. begiDniDs of a doc:ument, rather tban add a blank Un. after 
each such heacSins. ' . 

• DaJup/lng 0/ IIfI/III fonntzt from 0IItpfIt $lY1e-1bete is but one way to prepare the mINt 'text, althousb 
die user may obtain a number of output styles by settiDa a few aJobal flap. For example, the .H 
IIIICrO is used for aU Dumbered headiDIS. yet tile aa:tual outpUt SlYle of these headiDIS may be made 
to ftIY trom dccument to documeDt or, for that matter, within a smpe documenL 

Future releases of PWBIMM will provide additional features that are found to be useful. The authors 
welcome COllUDlllts, suaestioas, IDd criticisms of the IIIIQ'OS and of this manual . 

.4da1ow..",,,,,,,,ts. We an indebted to T. A. CotoUt for his contiDuina suidaDc:e durinS the 
de¥elapmeat of PWBIMM. We also tbmk our many users who have provided much valuable feedback, 
both about the macros ad about Ibis manual. MIlly of the features of P'N1IIMM an patterned after 
similar features in a nuiabel' of IIdier IDKl'O parkaS .. I&Id, in particular, after ODe implemented by M. 
E. Lesk. f"'maUy, because PWIIMM often approadles ilia Umits of what is possible with the text 
f~ duriDa, the' implementadon of PWBIMM we have s.nerated atypical requirements and 
eacauatered unusual probleatl; we tbaak 1. F. Ossanoa for his wU1inaness to add new features to the 
formaaers IDd to invent ways of baviDa the formatters perform unusual but desired actions. 

(1J Dolotta, T. A.. Haipt, It. c., ad Piskorik, E. M.. eels. PwBIwa User's MQIfllQI-Etlition 1.0. 
W Laboratories. May 1911. 

(2) Bell Laboratories, MedJads and Syscems OepartmenL OfIice Guide. Unpublished 
Memorandum. Bell LaborllOries, April 1972 (as revised). 

(3) Kerniaban, B. W. UNIX for JJecimms. BeD Laboratories. October 1974. 
, . 

(4) x.aipan. B. W. A TutoriallnlroducdOD to tile UNIx Text Editor. BeD Laboratories, October 
1~4. . 

(5) 

(6) x.aipan. B. W., and Cherry, L. L. Typeseaiq Mathematics-User's Guide (Second Edition). 
Bel Laboratories. lune 1976. 

(7J Scracca, C. New Grapbic: Symbols for EQN and NEQN. Jell Laboratories, Seplember 1976. 

(IJ Sad1b. D. W., and PiItorik, E. M. Typiq Doc:umeats wilb PwBIMM. BeD Laboratories. 
Ocraber 1977. . 
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(9] Ownna. J. f. NllOfFlhOfF U.'s Manual. Bell Laboratories. October 1976. 

[10] Jonmni, L. E., aad Glasser, A. L SCCSIPWB User's Manual. BeD LaboraIories. November 
1977. 

(t 1] Lesk. M. TbI-A Prosram to format Tables. BeD Laboratories, September 1971. 





Appeadb A: DEFINITIONS OF LIST MACROS • 

rr This qpelflla is irIIeNlal 0,. P II.S'II"S tI«IIStOmed to wlli", jbmtaltlJr maao.s. 

Here are the definitions of the list·iDitiaJiDtion macros {S.3J):2D 

.de AL . 

49 

me\\SI ••• if1o\\SleI •• if1o\\SI0ao .if!.\\SIeAo .if!.\\$I.I •• if1o\\SloiO .)D-AL:badars:\\S1 
.if \\D(.$<:3 \{.ie \.8\\$2 ... 0 .)L \\D(Lin 0 \\I1CLin·\.o\O\O.Ou 1 ,,\\SI-
.e! .La 0\\$2 0 2 1. "\\SI- \J 
.if \\11(.$>2 \{.ie \".\\$2.-0 .)L \\nCLiD 0 \\DCLin·\.o\O\O •• u 1 "\\SI- 0 1 
.el .LB 0\\$2 0 2 1 "\\SI- 0 1 \J .. 
.deBL 
.Dr ;0 \\I1(Pi 
.if \\11(.$>0 .if \.0\\$18>0 .Dr ;0 0\\51 
.if \\n(.$<2 .LB \\11(;0 0 1 0 \\-(DU 

.• if \\11(.$> 1 .LB \\11(;0 0 1 0 \\-(BU 0 1 
.rr ;0 .. 
• de DL 
.Dr ;0 \ \I1(Pi 
.if \\I1(.S>O .if \.0\\SI0>0 .Dr ;0 0\\$1 
.if \\11(.$<2 .LB \\11(;0 0 1 0 \(em 
.if \\I1(.S>1 .La \\11(;0 0 1 0 \(em 0 1 
.rr;O .. 
• de ML 
.if !\\I1(.$ .)0 "Ml.:m.issins US-
.Dr ;0 \.g\\S10ul3u1\\I1(.su+ lu\- ,et size in D'S 

.if !\\I1(.S·1 .LB \\11(;0 0 1 0 "\\Sr . 
• if \\11(.5-1 .if !\\I1(.$·2 .LB 0\\$2 0 1 0 "\\SI-
.if \\11(.$.2 .if !\.0\\$20 .LB \\11(;0 0 1 0 "\\Sr 0 1 
.if \\11(.5-2 .if \.0\\$28 .LB 0\\$2 0 1 0 "\\SI- 0 1 .. 
.de RL 
.m ;0 6 
.if \\11(.$>0 .if \.0\\$10>0 .Dr ;0.0\\$1 
.if \\11(.$<2 .LB \\11(;0 0 2 4 
.if \\11(.$>1 .LB \\11(;0 0 2 4 1 0 1 
.rr ;0 .. 
.de VL 
.if !\\I1(.$ .)0 "VL:m.issjDB IrS­

.• if !\\I1(.5-2 .LB 0\\$1 0\\S2 0 0 
.if \\11(.5-2 .La 0\\51 0\\52 0 0 \A 0 1 

20. 011 Ibis JI8IC •• repnICIIIS die BEL c:bInIcIer •• )D iliaD iDtenIIl pWBIMM IDIaO tbIt priJIIS error m .' IIId .)L ill 
IiIDiIIr 10 J.B. -.. tbIt it apecrs ill arpalllDlllO be ICIIIad. 



so 

AIl, of these can be redeAoed to produce dift'emll behavior: e.,., to provide two spaces between the 
bullet of a bullet item and its text., redefiDe .BL as foUows before invokiDl it:21 

.de BL 

.LB 3 0 2 0 \\-(BU 

11. Willi Ibis recleftDjtioa. .IL cumot have lIlY atpIIIICDtS. 
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Appeudlx B: USER-DEFINED LIST STRUCTUlI..ES • 

rar This fljIJIeNlix is i1lllmtled only for users Qccustomed to writing jbrmlltter mIlCI'O£ 
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If a larse 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 beginnins of each lisL This permits 
consistency of style in a large document. For example, a leneralized listoinitialization macro miaht be 
defined in suc:h a way that what it does depends on the Iist-nestins level list nestins in effect at the time 
the macro is called. Suppose that levels 1 through 5 of lists are to have the foUowina appearance: 

A­

m 
• 

+ 
, , 

The foUowinl cocle defines a macro (.aL) that always begins a new list and determines the type of Ust 
according to the current list level. To understand it, you should laiow that the number register :g is 
used by the I'WBIMM list macros to determine the current list level: it is 0 if there is no currendy active 
list. Each call to a list-initia1ization macro increments :g, and each .LE c:alJ decrements it . 

• de aL 
'\. register 1 is used as a local temporary to save :8 before it is c:hanged below 
.Dr 1 \\n(:1 
.if \ \nS- 0 .AL A \- give me an A . 
• if \\ns-l .LB \\n(Li 0 1 4 \- give me a [1] 
.if \ \as- 2 .BL \. give me a bullet 
.if \\ns- 3 .LB \\n(Li 0 2 2 a \- give me an a) 
.if \\118- 4 .ML + \. give me a + 

This macro can be used (in conjunetioaWith .U and .LE) instead' of .AL •• RL, .BL •• LB, and .ML. 
For example, the fonowing input: 

.at 

.U 
first line . 
.aL 
.U 
second line. 
.LE 
.U 
third line. 
~ 

will yield: 

A- first line. 

U1 secoud line. 

B. third line. 

There is another approach to lists that is similar to the .H mechanism. The list-initialization, as well' as 
the .U and the .LE macros are, an included in a single macro. That macro (called .bL below) requires 
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an arswnent to teU it wbat level of item is requited; it adjusts the list level by either besinDinl a new 
list or settins the list level back to a previous value, and then issues a .U macro call to produce the 
item: 

.de bL 
Je \\D(.$ .nr I \\S1 \" if tbere is an araumeat, tbat Is the level 
.el .Dr , \\D(:, \" if 110' araumeat. use cumat level 
.if \\na-\\D(:a>l .)D "··n.LEGAL SKIPPING OF LEVEL· \" inereasinateve! by more thin 1 
.if \\aa>\\D(:, \{.aL \\118-1 ,- if' I > :" beaiD new list 
• !If I \\n(:g\} \" and reset a to current level (.aL changes g) 
.if \\n(:S>\\n& .LC \\118 \- if :8 > S. prune back to correct level 
.\ " if :1 - It stay within current list 
.LI \" in all cases. get out an item 

For .bL to work. the previous definition of the .at macro must be chanSed to obtain the value of g 
Crom its arpment, rather than from :g. mvokina.bL without UJ11D1etlts causes it to stay at the current 
list level. Tbe PWBIMM .LC macro <List Clear) removes list descriptions until the level is less than or 
equal to that of its aJ'IUIMnt. For exaxr~!e. the .H macro includes the call ".LC 0·'. If text is to be 
resumed at the end of a lisl. insert the c;;aU ".LC ,0" to clear out the lists coDll'letely. The example 
below illustrates the relatively small amount of input needed by this approach. The input text: 

The quick brown fox jumped over the lazy doS's back. 
.bL 1 
first line • 
• bL 2 
second line . 
• bL 1 
third line . 
• bL 
fourth line . 
• LC 0 
fifth line. 

yields: 

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

A. first line. 

[t) second line. 

B. third line. 

C. fourth line. 
fifth line. 
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Appeadlx C: SAMPLE FOOTNOTES 

T1w j'o/JDwing f!XIIm/JIe illuszrates :wverai /ootno. styles and both labeled and tnltomtJticiiJJy..rrumbered 
/oomota. The IICtUaI input for the immI!dia.1y following text lind for tIu! /ootnota at the bottom of this page 
Is shoWII on 1M following page: 

With the COOlDote style set to the nroff default, we process a footnote l followed by another one. ••••• 
Usia. the .PO macro, we cban.eci the footnote style to hypbeDate, nabt marsin justification, indent, 
and left justify the label. Here is a footnote,2 and lDother.t The footnote style is now set, spin via 
the .PO macro, to flo hypheaacion, DO risht maqiD justUk:ation. DO indentation, and with the label 
left-justified. Here comes the 8uaI one.) 

1. Tbis is the arsc rOO1DOf4 tal CXIIDPIe (.PC 10). Tbis iii tbe default _ far"'" no rilbla.qiD is IICIrjuailied. 
HJPbII:WioD is IIIIt permitted. Tbe tal is iDda&ed. IDd the aUlOlllllicaUy ...... label is ,..,.,.jusIiIiecI ill die tal-incleDl ..... . 

-'Ibis is die IIICODd foolDO&e tal example (.PO 10). Tbis is also abo deClUh ,..",..,. 1M with a_ f~ label 
provided bJ die 1aI'. . 

~ 'Ibis is the third footDOIe example (.PC 1). no riIbt IDIqiD is jusdIed. Ibe foomote text is iDdtDrecl, tile label is Irft· 
juIli6ecI ill tile 1CXl-iDdeDl spacz. AIlboUlh DOl DOCaSlII'iIy iIIuIIrated by tbis example. hJpIiIeudaD is permitted. The quick 
brOWD fox jumped over the liz)' dol', brck. 

t 'Ibis is die rourth roomote example (.PI) I). t1Ie SlJIo is tile _ u die dIird rOOUlOte. 
3. 11Iis is die Jif\b rOOUlOle oumple (.PO 6). The riPt IIIIrIiD is II1II justiflecI. bypbeaa&icm is II1II permitted. die fOOlDote tal is 
_iDdom.ecI.lDd tile label is pIacocl at the heaiD"inl of die lint IIDe. Tho quick bro"Il fOltjumpecl over tile lay dca's baI:It. 
Now is tbe time ror aIllOOd mea to came 10 tbe lid or tbeir CIOUIIIry. 
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.PO 10 
Witb &be faotllOll style set to &be 
.I" deC_ we process a rootaote\-' 
.n 
TlUs is &be first foolDote text example (.PO 10). 
Tbia lillie, default s&yIe for 
.I aroft'. 
n. riPt IIIUIiD is 
.IDOl 
jUIdftecL 
HJ1IheaadoD is 
.1 DOt 
permiaed. 
The text is indented. and the automatically aeneratecl label is 
.1 rilbe ·jusCiled 
iD the text·indent space. 
.n 
rollowed by another one.---'P Cc SWlds ror a space) 

.FS --Tbia is the secollC! roolDOte text u=ple (.m 10). 
This is also the default 
.1 DtOff 
style but with a 100S COOIDOle label provided by the user • 
. n 
.FD 1 
Usia, the .m macro, we chanaed the rOOlDale style to hyphenate, rilbt marsia justitlcatioo, 
iadeat. aad left justif'y the label. 
Here is a roolDote,\-' 
.FS 
'Ibis is the third Cootaote example (.FD n. 
The riPt marain is justified. the rOOlDOte text is iadented. the label is 
.1 left -justifted 
iD the text·iIldent space. 
Althoup act necessarily illustrated by this example, hypbenation is permitted. 
The quiet brown Cox jumped over the lazy dOS'S bacIc. 
.n 
and auother.\(da'P 
.n \(cIa 
Tbis is the Counb CootDote example (.m n. 
The stYle is the same IS die third CoolDOte • 
.n 
.m 6 
The CoolDOfe style is DOW set. aaaiD via the .m aw:ro, to GO hyphenation., DO ript marain justification. 
DO iDdeDtalioa., and witb the label Je(t·jusciflecL 
Here comes the ftDaI oae.\-f\D 
.FS 
ibis is lbe ftfth rootnoCe example (.m 6). 
The riIbt IIIIt8iD is 
Jaat 
Jusd8ed. hyphenation is 
Jaoc 
permiCted. the rOOCDote text is 
.1 DOt . 
iadeIlted. aIld the label is placed at the be&inainl oC the flrsl 1iDe. 
The quick brown rox j~ over the lazy dOS's bade. . 
Now is the time ror aU aood IDCIl to CIOmo to the lid of their CIOunuy • 
.n 



AppeDdix D: SAMPLE LETTEIl 

lflii'" The DrOff tmd troft' 0IIIpUtJ ctmGpONJl", ft) the input tff%I below lire shown on 1M joIIowing pages. . 

• ND . "May 31, 197'­
.TL 334455 
Out-of-Hours Course Description 
.AU "D. W." SteWDSOJl- DWS Py 9876 5432 IX-Ill 
.MT 0 
J)S 

J. M. Jones: 
.DE 
.P 
Please use the foDowina description for the Out-of-Hours course 
"Doc:ument Preparation on the PWB/UNIX • 
• F! • 
UNIX is a Trademark 0( BeU Laboratories . 
• FE 
time-sbarina system-: 
~ " 

The course is intended for derles. typists, and others 
who intend to use the PWBlUNIX system 
for preparing documentation. 
The course will cover such topics as: 
.VL 18 
.U EnYiromnent: 
utilizin& a time-sbarina computer S)'SleD1; 
accessms the system; 
usial appropriate output terminals . 
• U Piles: 
how text is stored on the system; 
directories; . 
manipulatina files . 
• U ~ext editins:-
how to enter text 10 that subsequent revisioas are easier to make; 
how to use the ediiins S)'$tem to . 
add, "delete, and mcwe Unes of text; 
how to make corrections. 
.U ~ext proc:essiaa:-
basic ccmceptS; 
use of leneral-Purpase formattins packqes. 
.u -Other facilities:-
additioaal capabilities usetul to the typist such as the 
J "typo, spell, dift',. 
and 
Jpep 
commands and a desk-calcuJator PllCkaae 
.LE 
.so jrm 
.NS 
S. P. l.eDame 
H. O. Del 
M.HiI1 
.NE 

55 



Subject: Out-or-Hours Course Description 
C •• e: 334455 

J. H. Jones: 

Bell Laboratorie~ 

d ate: Ka y 3 1. 1 9 7 9 

from: D. W. Stevenson 
PI 9876 
,X-123 x5"32 

Please u~e the following description tor the Out-ot-Hours course 
-Document Preparation on tbe PWS/UNIX. t1me-sbaring system n : 

The course 1s intended tor clerks, typ1sts. and others who intend 
to use the PWS/UNIX system tor preparing documentation. The 
course will cover ~uch topics as: 

Environment: utillzing a time-sharing computer system; 
accessing t~~ system; using appropriate output 
termlnals. 

1i1es: how text is stored on the system; directories; 
manipulatlng tlles. 

Text edit1ng: 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 ot text; bow 
to make corrections. . 

Text processing: basic concept~; use o~ general-purpo~e tormat­
tlng packages. 

Other tacilities: additional capablllties u~erul to the typi~t 
~uch a~ the ~. spell, ~, and ~com­
mand~ and a desk-calculator package. 

PY-9876-DWS-jrm 

Copy to 
S. P. Lename 
H. O. Del 
K. Blll 

D. W. Stevenson 

• UNIX 1~ a Trademark ot Bell Laboratorie~. 



J. M. Jous: 

@ 
Bell Laboratories 

"due: May 31, m, 
I'roaI: D. W. S~SOIl 

PY,.16 
1X-U3~% 

Please use the foUowiDs delc:riptioD for the Out-of-Hours course "DocumeDt Preparation on the 
PWBIlJNIr time-sbariDI system-: 

The course is iDteDded for derks. t)'pists, auf others who intend to use the PWBItJNlX system (or 
prepariq cIocuIUaWiOD. The course will cover sud! topics as: " . 
EnvirODmeDt: 

Piles: 
Text editiDs: 

Text processiDs: 

Other facilities: 

Py -9876-DW5-jrm 

Copy to 
S. P.l.mame 
H. O. Del 
Me Bill 

1Hi1iziDa a time-sbariDa C'OIIII'\Ur system; accessiq the system; USiD& Ilppropriate 
output termiDaIs. 

bow tat is ItorId on the SJstemt directories; mampulatiDa files. 

how to IDler text so tbat subsequent revisions are easier to make; how to use the 
editiDa S)'Stem to add, "delete, IIId move lines of text; how to make corrections. 

basic coacepts; use of aeneral-purpose formattiDa packases. 

additional capabilities useful to .the typist such as the typo. spea. di/f. and gnp com· 
mands and Ildesk-calculator packqe. 

D. W. SteTellSOD 
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Appeadis E: EIJlOll MESSAGES 

L PWBIMM ~r M ...... 

Each ·PWBIMM error messaae coDSists of a stanc:iard part CoUowed by a variable part. The staadarc1 part is 
or the Corm: 

ElUtOR:~put liIle II: 

The variable part coDSisU of a descriptive mes5ase. usually besiDDiDI with a macrO DIme. The vuiable 
partS are listed below in alphabetical order by macro aame, each with a more complete explaaatioa:22 

Check n., AU, AS. AE, MT sequence The proper sequence of macros Cor the beginDinl of a 
memorandum is shown in {6.9}. SomethiDl bas disturbed this 
order. 

AL:bad arl:va1ue The lI'Iument to the .At macro is not one of 1, A, a, I. or i. 
The incorrect lI'Iument is shown as wzIw. 

CS:cover sheet too lema The text oC the cover sheet is too 10118 to ftt on one pap. The 
abstract should be reduced or the indent ot the abstract should 
" <:iec:reased (6.4). 

OS:too many displays More than 26 Ooatinl displays are active at oace, i.e., have 
been accumulated but nOl yet output. 

OS:missinl FE 'A display starts inside a foolDote. The Ukely cause is the 

DS:missins DE 

omission (or misspeUins) of a ~FE to end a previous footnote. 

.OS or .OF occurs within a display, i.e., a .DE bas been 
omitted or mistyped. , 

OE:no OS or OF active .DE bas been encountered but there bas DOt been a previous 
.OS or .DF to match it. 

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

FS:missinl FE A previous .FS was not matched by a c10sins .FE, i.e., an 
attempt is beinS made to besin a Cootnote inside another one. 

FS:missina DE A footnote starts inside a display, i.e" a .OS or .OF occurs 
without a matchinS .DE. 

H:bad aq:va1ue The first arsument to .H must be a single digit from 1 to 7, 
but value has been suppUed instead. 

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

H:missinl DE A headina maao (.H or.HU) occurs inside a display. 

H;missiDI ars .H needs at least 1 lI'Iument. 

HU:missi.na ars .HU needs 1 araumenL 

LD·missi.nIIll'l(s) .LD requires at least 4 arsuments. 

LB:too many nested lists Another Ust was staned wben there were already 6 active Usts. 

LE:mismatched .LE has occurred without a previous .LD or other list­
initialization macro (S.l.l). Althouah this is not a fatal error, 

22. Tbis Iisl is III up by ".LI 37 0 2 0",(5.41. 
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I . ·the messaae Is issued bec:ause there almost c:enaiDly exists 
some problem in the prececlna telL 

LI:Dp.Jists actiyeoUOCCWS without ,a prece4inl Ust-iDitialization macro. The 
latter bas probably been ~_ or has been separated from thO.u bf ID,inteneDiDa.R or .HU. 

'" ," 
M!.:missinI arg .• M!. requires at 1_ 1 arpIIDeIlL 

ND:missi1il1ll .ND requires 1 aqU1IIeDL ',' 

Skbad ara:va1Ue The arsument to .sA Of any) must be either 0 or 1. The 
iDcorrect lIIumeDt is shown ..... 

SO:inissiD1 DE .SO occurs inside a display. 

SO:missinl FE .so occurs inside a footnote. 

5O:no authors .SO occurs without any previous .AU macro(s). 

VL:missiDllIJI • VL requires at least 1 ~. 

Q. Formatter Enor Mess .... 

Most mpsqes issued by the formatter are self-explanatory. Those 'error messaaes over which the "., 
• has (some) COI1U'OI are listed below. Any other error messaps sbo1ild be reponed to the local S)'S1eID­

support IfC)Up. 

"CDnot do ev" is caused by (Il) seniDl a paso width that is neplive or extremeJy sbDn, (6) settins a 
pqe lenstb that is negative or extremely shon, (cJ reprocessins a· macro paclcap (e ... perfomUnl 
a .so to a macro package that was requested from the command JiDe), and (d) requestina the - 51 
option to tTO.ff on a document that is Icmaer than tell paps. 

"Cam:aot open jilelltl1M" is issued if one of the files in the 6st of fUes to be, processed ClDDOt be 
opened. 

'-Exception word list full" indicates that too many words have been specified in the hyphenation 
exception 6st (via .hw requests). 

"Line overflow" meaDS that the output line beins lenented was too loaa for the formatter's nne 
bufl'er. The excess was discarded. See the "Word overflow" m ..... p below. 

"NoD-existeDt font type" means that a request has been made to mOUDl an unknown font. 

"Non-existeDt macro Ble" means that the requested macro packase does not exist. 

"Non-existent termiDal type" means that the terminal options refers to an unlcDown teimiDal type. 

"Out of temp file SCJace" means that additional temporary space for macro deftnitions, diversions. etC. 
ClDDot be allOClled. This messap often occurs because or unclosed diversioas (missina .FE or 
.DE), unclosed macro defiDitions (e .... missiDa I ••• "'. or a hup table ofconteDlS. 

'--roo many Pate numbers" is issued when the 6st of paps specifted JO the formauer'-CJ option is too Joaa. . . . 

'--roo many SUinalmacro names" is issued when the pool or SlriDa IDd macro II8IIIeS is fulL Unneeded 
sainpand macros can be deleted usina the .nn requesL 

"Too many number registers" means that the pool of number reaister names is full. Unneeded 
resisters.can be deleted by usina the .rr request. 

"Word overflow" means that a word beins aenerated exceeded the formatter's word bufFer. The 
excess c:baracters were discarded. A likely cause for this IIICl for the "Line overflow" messaae 
above are very Ions lines or words pnerated tbroush the misuse of \c or or the .c:u request. or 
very 10lIl equaUons produced by ."IJ(l)/neqIJ(l). 



Appead.Is F: SUMMAaY OF MACllOS, snJNG5. AND NllMBEll UGISTEllS 

L ac.a.. 
TIle rollowiq is an alpbabetica1list of macro aames used by PWBIMM. The first liDe of each item gives 
die DIme or the macro, a brief description. and a reCereace to the section in which the macro is 
described. The second line sives • prototype call or the macro. 

Macros marked with an asterisk are 110(, in aeneral. invoked direcdy by the user. Rather, they ue 
I", ails" called Crom inside header, rooter, or ok IDICI'OI. • 

lC Oae-column processiDl (11.4) 
.1C 

2C Two-column process;n. (11.4) 
.2C 

AE Abstract end (6.4) 
.AE 

AF Altemate formal of ''Subjec:tlDate/From'' block (6.7.2) 
.~ [company-name] 

At Automatically-incremented list start (5.l.l.1) 
.At [type] [text-indent] [tJ 

AS Abstract start (6.4) 
.AS [arsJ [indent] 

" 
AU Author information {.6J} 

.AU Dame [initials] (loc) [dept] (ext] (room) [ars) [ars) [arsJ 
B Bold (undertine in nroI) (11.1) 

.B [bold-arsl [previous-font·arsl 

BE Bottom End ('.ll) 
.BE 

BL Bullet 1ist start {Sol.lol} 
.IL [text-indent] [1] 

BS. Bottom Stan (9.13) 
.IS 

CS Cover Ibeet (tOol) 
.CS [paps) [other) [total) [Bp) hbls) (refs] 

DE Display end {7.1} 
.DE 

DP Display fJaatiDs stan (7.2) 
.DF [format] Ifill) 

DL DasIllist SWt {5.3ol.3} 
.DL [text-indent) [1J 

. OS Display SWic start (7.1) 
.DS [format] Ifill) 

Be Equation caption (7.5) 
.Be [ddo) [override) [1IaaJ 

EP Even-paae Cooter (9.6) 
.EP (aq) 
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NO New date (6.7.ll 
.ND~ 

NE Notation end [6.11.2) 
.NE 

NS Nomtion stan {6.11ol} 
.NS IarsJ 

OF Oddepap footer {9.7} 
.OF [aral 

OH Odd-PIle header {9.4} 
.OH [ara) 

OK Other keywords for TM cover sheet {6.5} 
.OK [keyword) ••• 

OP Odd pase (n.7) 
.OP 

p Parqraph (4.ll 
.P [type) 

PF Pase footer {9.S} 
.PF [ara) 

PH Pase header (9.2) 
.PH [ars) 

PX· Pase·header user exit (9.12) 
.PX 

R. R.eturn to reautar (roman) font (ead underliDiDa in nroff) (l1.l) 
.R 

R.L. Reference list start (S.3.J.S) 
.R.L [text-indent] 111 

S Set troff point si%e and vertical spacial (II.a) 
~[aral . 

SA Set adjustment (risht-margia justification) default (llol) 
~A [ara) 

SO Sipture liDe {6.n.l} 
.so [ara] UJ 

SK Skip pales (n.7) 
.sIC [pqesJ 

SP SpaCe-verticaBy {n.6} 
.sp [liDesJ 

TB Table title {7.S} 
• TB [title) (override) [f1ag) 

TC Table of contents (IO.1) 

TE 

.TC [sleven (spacing] [tlevel) [tab) [headl) [head2] [head3) [head4) [headS] 

Table end {7.J} 
.lE 
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TN Table header (7.3) 
.TH (NJ 

1L Title of memorandum (6.1) 
.1L [c:barBiDI-c:ase) [fiUng-case] 

TM Teclmical Memorandum number(s) {6.3} 
.TM"lnumberl ••• 

TPe Top-oC-pqe macro ('.12) 
.TP 

1'5 Table start {7.l} 
.1'5 [HJ 

TXe Table-of-contents user exit {X0.1} 
.TX 

VL Variable-item Jist start {5.3.3.6} 
.VL text-iDdent [mart·indent) UJ 

we Width Control {n.4} 
.we (format] 

D. StrIDp 

Tbe following is an alphabetical list of string names used by PWBIMM, siviDs 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} 
nrojf:. 

troff: • 
F Footnote numberer {8.l} 

nroff. \u\ \n+ (:p\d 
troff: \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 nroffmd troff(3.8}. 

HP HeadiDa font Jist, up to seven codes for bewfing I .. I tbroush 7 {4.1.1.4.1} 
3 3 2 2 2 2 2 (aU underlined in III'Qf, aDd B B I II II ill trqff) 

HP Heading point size list, up to seven codes for headiq levels I tbroush 7 (4.1.2) 

RE sees Release and Level of PWIIMM U 1.3} 
Release.Level (e.g.. 15.103) 

Tm Trademark suin& places the letters "TM" one baIf-Une aboYe !he text that it follows. 

Note that if the released-paper style is used. then, ill addition to the above strinas. certain Bn. location 
codes are defined as strinp; these location strinp are needed only until the .MT macro is called {6.8}. 

m. N ..... JlePsten 

'Ibis section provides an alpbabetic:alilist of register names, Jivina for each a brief description, section 
refereuc:e, initial (default) value, and the legal ranso of values (where [m:n] meaDS values from m to n 
inclusive) • 

Any resister haviDa a sinsle-cbaracter name can be set from the command 1iDe. An asterisk attached to 
a reaister Dame indicates that that resister can be set only from the command line or ~ the PWBIMM 



IIIICIO cldaidoas are read by the formatter (2.4, 2.5). See (1.4) for DOtes OIl SIUIDt mel nt'ereIldq ....... . 

A • HIs the effect or iJlvoldq the .AP aw:ro widIoat m araumen" {2.4} 
0, [0:1] . 

All Iabibits priIlIiDa or author's localiOJl, dIpatmeDt. room. IDd exteasioa III the "from" pordoa 
01. iDemorIDdum (6.2) 
1, [0:11 . 

B • Debes table-of-conteats lJJdIor cover .... macros {2.4} 
~, [&.3) 

C· Copy type (0riaiDal. DRAFt', etc.) {2.4} 
o (QriaiDal), [&.3] 

. a CoIlteDIs level a.e., level or hftcUnp sawd f'ar table or c:onteIlts) (4.4) 
2, [0:7) 

D • Debut t1aa (2.4) 
0, [0:1] 

De Display eject resisCer for floaciD& cIisIays (7.2) 
0, [0:1) 

Dr Display format reaistef for btiDa dispIap {7.2} 
5, [&.5) 

Os Stade display pre- aacl post-space {7.1} 
I, [0:1] 

Be Equalion coamer, used by.EC macro (7.5) 
0, [0:1), iDcremeaced by 1 for each .EC caD. 

Ii PaaHjecIioa t1aa for head'np (4.2.2.1) 
o (no eject), [0:7) 

Fa Fiaure COUll., used by .JIG macro (7.5) 
o. [0:11, iDcremeDced by 1 for each.PO caD. 

PI Footnote·space (i.e., spadDa betweell fOOlDaCes) {8~4} 
1, (0:1) 

Hl·H7 Headida counters for .levels 1-7 (4.2.2.5) . 
0, (0:1), iacremenced by .H or conespaMi'4 level or .RO It al level livea by resister Hu. 
H2.H7 are reset to 0 by my beadi". at ...... ·aumbered lew!. 

lib Headiq break level (after .H mel .HU) {4.2.2.2} 
2, (0:7] . 

He Headiaa ceateriaa level for .H sad .SU (4.2.2.l) 
o (00 c:ear.nd headizws), [0:7) 

II Headiaa tempOrIrJ iDc1eat (an. .H aDd J1tJ) (4.2.2.2) 
1 (iDdeal as parasrapb), [&.2) 

HI HeadIaa space level (after .H aDd .Hm {4.2.2.2J 
2 (spa oaty an. .H 1 aad .H 2), (0:7) 

H, HadiDa type (for .H: siqle or concatme ... aumbers) {4.2.2.5J 
o (COIK2teIIaced aUlllbers: 1.1.1, etc.), (0:11 

RIa 
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By 

L· 

Li 

La 

N· 

O· 

P 

"Pi 

Pt 

S· 

Si 

T· 

Tb 

U· 

W· 

B)pheaad0ll control for body or docameIlt {3.4} 
1 (agtamatic hypbeaatiOll em), [0:1] 

LqIh or .... (2.4) 
'" I2O:?J (lli, 12i:?) ill Df#)rJ 

List iDdeat {5.3.3.1} 
5, [et?) 

List speciD& between items by level (5.3.3.1) 
5, (()o.5] 

NUIIIberiDa" style {2.4} 
0, [0".3) 

OI'set or pap (2.4) 
0, [0:1) (0.5i, [Oi:?] in trqff)2J 

Pase number, maMpd by PWIIMM {2.4} 
0, [O:?) 

Parapapb iadeDt {4.1} 
5, [O:?) 

Parqraph type {4.1} 
2 (parqrapbs iDdeDted except after headinp. lists, and displaJs), [0"4) 

Trol default point size {2.4} 
10, (6:36] 

Standard indent for displays (7.I) 
5, (O:?] 

1)pe or 1I1O.ff output device (2.4) 
0, (0".2) 

Table counter {7.5) 
0, (O:?), iDcntmeDIed by 1 for each .TB caD. 

UnderIiDiDs style (nro,6) for .H and .HU (2.4) ° (CODtiDuous UDderIiDe when possible). [O:t) 

Width or pap 0iDe and title leqth) (2.ti} 
65, (10:1365] (6.Si, [21:7.54i) in trqff)2J 

ItuuuyI980 





Memorandum Macros 

ADDENDUM 

The following changes t~ the Memorandum Macros package are 
effective with the UNIX M 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 size] [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 P P 
• S .... n -) .S C n 
.S n ". -) .S n C 
.S n -) .S n D 
.S ." -) .S C D 
.S .... ... -) .S C C 
.S n n -) .S n n 

By defaul t, PVB/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 spacinl 
argument is greater than 99, the default vertical spacinl 
(D) +2p is used. 

EXAMPLE: 
.s 12 111 
• S 110 

-> 
->, 

.S 12 1JI 

.S 10 12 

Note: Remember, the default vertic.al spacinl settinl (D) is 
dependent upon the current ~oint size • 

. lev User-exit Macro .Tt 

.de TY 
1 or more lines of text 

8y definInl .TY, vhose usale is identical to the user-exit 
macro .TX,the user may replace the word ·CONTENTS" on the 
T~ble of Contents pale. 

EXAMPLE: 
.de TI 

Any text that the user wi~hes to print may be included in 
the defInition as with .TX. 

Memorandua for Pile 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 specifyinl .AS 2. Tbis produces tw~ 
pages witb the usual memorandum header information, such as 
8ubject, date, from, etc. Tbe first pale includes the 
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abstract and copy to list. The second page includes the 
memorandum type, such as Memorandum for File, Engineer'~ 
Notes, etc, followed by the text. 

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

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 1s 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, arauments 7 through 9 on the author line may be 
used. 

EXAMPLE: 

.AU wN. E. Bock- NEB ••. 2F-203 36_6-800_07.01MF 

produces the from block on this memorandum. 

lew Options tor .I/.B and lew Font ChaDge Macros' 

.1 [arc1] [arg6] 

.B [ars1] ••• [arg6] 

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

In addition, 6 new font chance macros have been added (these 
macros are t~e same as in the UNIX User's Manual Entry Macro 
packace). 

.IB, :BI, .RI, .IR, .RB, .BR 

where I stands for Italic, B for Bold, and R for Roman. 
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These macros take up to six arguments. 
5 are produced in the font specified by 
the macro name, and arguments 2, -, and 
the font specified by the second letter 

Memorandum Macros 

Argum~nts 1, 3, and 
the first letter of 
6 are produced in 
of the macro name. 

In troff, .1, .B, .BI, .IB, .RI, and .IR separate their 
arguments with a 1/12 space when one of the alternated fonts 
is italic. 

Mew 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 trott, otherwise 
the default is em's, and the argument must be unscaled in 
orotf, defaulting to en's. 

This argument produces a l'13ht indent. The user must 
specify the left indent. 

EXAMPLE: 
.DS L F 5 

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

.DS I , 5 

creates a display which is indented trom both sides. 

New String tor Indentation ot Headinss in Table of tontents 

.ds Ci indent 

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

EXAMPLE: 
.ds Ci .25i ,.51 .75i 11 11 

or 

.ds Ci 0 2n _n 6n 8n 

Each level allowed by the Cl register must be spec1fied in 
this string. For the above example, Cl must ~ be set to a 
value greater than 5. 

~, 
"'J 
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New ReSister tor Page lumberlng of Table or Contents 

.nr Oc value 

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

Value 

.Dr Oc 0 

.nr Oc 1 

Meaning 

lower-case Roman (default): 
Arabic I 

New ReSister for Placement of Llst of Flgures, Tables, 
Equations, and Exblblts 

.nr Cp value 

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

Value Meaning 
I 

.nr Cp 0 separate pages following Table of: 
Contents (default) I 

.nr Cp 1 Table of Contents page 

New Strlngs for Figure, Table, Equatlon, and Exhlblt Titles 
tor Table of Contents 

.ds Lt [title] 

The user may define strings to be tbe titles for these 
sections. The default settings for these strings are as 
follows: 

.ds Lf LIST OF FIGURES 

.ds Lt LIST OF TABLES 

.ds Lx LIST OF EXHIBITS 

.ds Le LIST OF EQUATIONS 

lev Reglster for lumbered Paragrapbs 

.nr Np value 

Numbered paragraphs may be obtained by settinl tbe Np number 
register. 

A-5 
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Value Heanins 
.nr Np 0 
.nr Np 1 

unnumbered parasraphs (default): 
I numbered parasraphs I , 

If numbered paragraphs are desired then each parasraph (.P) 
is numbered within first level headlns 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 
o by the H1 counter. 

New Optlons for Width Control Macro (.WC) 

.WC code 

The Width Control macro ~ .WC) has been expanded to control 
formattlns of float ins displays with two new options. 

Code 
FB 
-FB 

Heanins I 
floater break (default)! 
no floater break ; 

These can be used to control breaks caused by float Ins 
displays (.DF) when output on the ·current pase w• By 
default, floatins displays cause a break when output on tbe 
current pase. 

New Accent Strinss 

New strinss for letter accents have been added to PWB/MM. 

Input Output 
Grave accent a'·- • a 

Acute accent a'· , , 
Circumflex a'·" .. a 

Tilde n'·- ft 

Cedllla c'·, q 

Lower-case umlaut a'·: Ii 

Upper-case umlaut A'·i A 
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Calculation ot Cover Sheet Macro Arguments 

.CS [pages] [other] [total] [figures] [tables] [references] 

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

argument register value 
pages \nP 
other 0 
total \nP + ·other 
figures \n(Fg 
tables \n(Tb 
references \n(Rf 

Tbis 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 
may be used. 

EXAMPLE: 
.CS "" 3 

lull arguments default to values shown in above table. 

lev Location Cod.s 

.AU name [initials] [location] ... [arg9] 

HOH (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. 

lev ReSister tor Dot/Dash Separator ln Fleure, Table, 
Bquation, and Exhlbit Captions 

.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 
.Dr Of 0 
.nr Of 1 

F11ure 
Figure 

Meaninl 
1. Title (default): 

I 
1 - Title I , 
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New Register tor Right/Lett Adjusted Equation Labels 

.nr Eq va~ue 

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

I Value Meaning I I __________________________ • ___________________________ ~ 

: .nr Eq 0 right adjusted equation labels (default): 
: .nr Eq 1 lett adjusted equation labels : 
1____ I 

Note: Left blocked (.05) and lett indented (.05 1) equations 
are right adjusted when equation labels are lett 
adjusted (.nr Eq 1). 

Alternate Format Pale Numberinl 

The output tormat ot the ~ number register may now be 
changed via the .at (alte~nate tormat) request. 

New Macro tor Proprietary Marking (.PM) 

.PM [code] 

.PM, tor Proprietary Marking, appends to the pale tooter a 
PRIVATE, NOTICE, BELL LABORATORIES PROPRIETARY, or BELL 
LABORATORIES RESTRICTED disclaimer. .PM takes one argument. 

Code 
.PM 
.PM P 
.PM N 
.PM BP 
.PM BR 

Meaning 
no proprietary marking 
PRIVATE disclaimer I 

I 
I NOTICE disclaimer 

BELL LABORATORIES 
BELL LABORATORIES 

PROPRIETARY disclaimer: 
RESTRICTED disclaimer I 

The disclaimers are in a torm approved tor use "by the Bell 
System. 

New Stop Code Macro (.RD) 

.RD [prompt] [diversion] [atring] 

.~D (ReaD insertion) allows a user to stop the standard 
output ot a document and to read text trom the standard 
input until 2 consecutive newlines are tound. Wben the 
newllnes are encountered, normal output is resuaed. .RD may 
take 3 arguments. 
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Note that .RD follows the formattinl conventions in effect. 
ror example, the examples below assume that the .RD is 
invoked in no fill mod a (.nf). 

The first arlument is a prompt. 

EXAMPLE: 
.RD NalDe 

.RD prints the text -NalDe:- and then stops the standard 
output. The user lDay now fill-in thi8 field. When 2 
consecutive newlines are returned, the standard output 
resulDes, until anotber .RD 18 encountered or the job 
terminates • 

• RD witbout a prompt (18t arluaent) silnals tbe user witb a 
BEL on terminal output. 

Tbe second arlument, ~ diversion name, allows tbe user to 
save all tbe entered text typed after tbe prompt. 

EXAMPLE: 

produces 
.RD Name aa bb 

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

Tbe diversion aa (.aa) would contain: 

J. Jones 
16 Ela Rd., 
Plscataway 

Tbe tbird arlument, a atrinl naae, allows tbe user to save 
for later reference tbe first line followlnl the prompt. 

EXAMPLE: 
.RD NaIDe -- bb 

produces 
NaIDe: (user 'types) J. Jones 

A-9 

In both examples, tbe strinl bb ('-(bb) contaifts RJ. Jones R• 

Note: A newlin. followed by a Control D (EOr) also allows 
the user to resume normal output. 



Hew Macro tor Vertical MarliDs (.Y") 

.VM [top] [bottom] 

Memorandum Macros 

.VM (vertical marl1n) allows the user to specify extra space 
at the top and bottom ot the pale. this spaoe precedes the 
pale header and tollows the pale tooter. .Y" takes two 
arluments. These arlumen~s are scaled 1n v's. 

EXAMPLE: 
.VM 10 15 

adds 10 blank lines to the detault top ot pale marl1n, and 
15 blank 11nes to the detault bottom ot pale marlin. Both 
arluments must be pos1t1ve (detault spacinl at the top ot 
the pale may be chanled by re-det1n1nl TP). 

New Usale ot Notat10n Blooks 

.NS [arl] 
zero or more 11nes ot notat10n 
.NE 

Hotat10n blocks (.NS/.NE) may be used in doouments which do 
not conta1n an .MT. However, a .br must precede the .HS/.NE 
1n this case. All notat10ns are saved and output at the end 
ot the document. 

Resett1nl ot Tabs by Center Blooked Displa,s 

.MT 

.ta tab' tab2 ••. 

Center blocked displays (.DS CB) no lonler reset tabs. 
Thus, the user may set tabs tor the entire document after 
spec1ty1nl the memorandum type (.MT). 

New Double-11ne Indent Macro (.nP) 

Double indented paragraphs are produced using .nP. 
Paragraphs are numbered within second level head1ngs. 

EXAMPLE: 
.H 1 first 
.R 2 second 
.nP 
text ot paralraph 
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Macro Call Only for Generat10n of Table ot Contents and 
Cover Sheet 

rnm [opt10ns] f1le 

The user no longer needs to specify the command line opt10n 
~rB(123] to produce a Table of Contents and/or Cover Sheet. 
However, the macros .TC and .CS must be used. 

lew Command L1ne Opt10~ -r11 

mm -rEl [options] f1le 

In Am (nroff), the bold pr1nt1ng ot subject, date and from 
fields and the signer's name may be turned on by us1ng the 
command l1ne opt10n -rEl. By detault 1n Am, these fields 
are not bold. In.m.m.t. (trofr), the bold font is on .by 
default and may be turned off w1th -rEO. 

Note: The company name 1s always emboldened. 

Co •• and L1ne Options to Cbange Page W1dtb and Pa,. Ottset on 
Preprinted Forms 

am -rAl -rWn -rOn [opt10ns] tile 

Page Width (5.8 incbes) and Page Otfset (1 1nch) of 
prepr1nted forms may be changed by usin, the command line 
option -rAl, with -rVn (pa,e w1dth) and/or -rOn (page 
offset), rather than by us1ng a .AF. 

lev Co •• and L1ne Opt10n -r15 

am -rN5 [opt10ns] t1le 

The -rN5 command 11ne opt10n produces sect10n/page number1ng 
like -rN3 and also automat1cally numbers t1gure, table, 
equat1on, and exh1b1t capt10ns within first level heading 
sections. 

lew Command L1ne Option -rA2 

The -rA2 command line option allows for usage of the Bell 
Logo, 1f ava1lable, on a pr1nting device (currently 
ava11able tor the Xerox 9700 only). 
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2. MM BUG FIXES 

pill/Ho Fl11 Mod. Pr ••• rv.d witbin Di.p1.y. 

Fllure, table, equation, and .xhlbit oaptions (.FG, .TB, 
.EQ, and .EX r.speotiv.ly) pr.s.rve the tl11lno tl1l mode 
withln displays. For exampl., • lonl tilure o.ption ln a no 
tl11 display (.DS aft H) turns on till mode tor the oaptlon, 
but then restores no tl11 mode tor the dlspl.y. 

Allln •• nt at Caption. wltbin Di.pla,. 

Lonl filure, table, equatlon, and exhibit oaptlons now aliln 
oorreotly inslde ot oentered di.play. (.DS C). 

C.ption. Cent.r.d with a •• peot to L.tt M.rlin 

Fllure, table, equation, and exhibit oaption •• re now 
correctly cent.red witb r~speot to l.tt marlin ratber than 
to lndentatlons. 

Pill/Ho Pill Mod. a •• tor.d .tt.r Dl.pl.,. 

Di.plays restore tillino till mod. in the t.xt tollowlnl th. 
display to the .tate precedlns tbe di.play. 

Point Size on MP' .nd a.l •••• d '.p.r. 

In Memorandum tor Pile and R.l •••• d 'ap.r tormat, the point 
.iz. 1. ohans.d back to the previous (not d.tau1t) att.r th. 
tltle (to~ R.l.a •• d Paper. onl,) .nd th •• MT. 

Li.t Ind.nt 

The Li number rellst.r (li.t indent) work. a. dooument.d. 

Flo.tiDI Di.pl.,. 'oro.d Out b.tor. lilnatur. Lin. 

Any tloatinl display not y.t printed i. toroedout betore 
the .1lnature line 1n a Memorandum tor File. 

'al' Widtb and Ott.et aeatored tor Tab1. at Content. 

It a .TC (Table at Cont.nt.) tallows a .CS (Cov.r Sbe.t), 
the pale width and ottset are re.tored properly. 
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Indents Restored When Osins Continuous Table Beaders 

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. 

10 Bottom ot Page Procesaing in Cover Sheet 

The .BS/.BE (bottom or 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 Displa,s 

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

Static Displa,s Made Consistent with Floating Displa,s 

Static displays (.DS) are now output sinsle spaced in order 
to be consistent with floating displays (.DF). However, 
line spacing (.ls) may be set inside of display •• 

Cut Mark. tor Trott 

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

Co •• and Line Option -r11 

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

3. MM DOCUMENTATION ONLY CHANGES 

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

Run-in Beadings 

Run-in headings which fit on one line are continuously 
underlined. 
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HyphenatioD Indioation 

The hyphenation indication character may oocur only at the 
beginning ot a word. 

Automatically lumbered Footnotes 

Automatically numbered footnotes may not be used inside of 
tables. 

Error Messale for Pale Lenlth SpecificatioD 

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

laming Conventions for Strings, Macros, and Diversions 

Warning: may not use the same name for strinls, maoros, and 
diversions within the sam~ document. 

Speoification of Standard Input 

A trailing minus on a Drott/trotr command line is not needed 
to specify standard input it an input tile i8 not named. 

User-exit Macro .BI 

The user-exit macro .HI is called shortly after the .ne 
request is done tor the size ot the headinl text. The same 
arguments passed to .HX are passed to .HI. .HY may be used 
to restore temporary indents which may have been lost durinl 
processinl. 

User-exit Macro .BI 

The strinl }O, used in the .HX, conta~ns the headinl mark. 
Two paddable spaces are appended to this strinl. 

Third Arlument to Headlnl Macro 

The headinl macro (.H) takes a third arlument. Tbis 
arlument Is appended to the second arlument. It is 
primarily used tor a tootnote mark. 

Multiple IDvo~ation ot - •• 

lnvokinl -mm more than once results in a proper error 
message and the job terminates. 
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lon-standard BTL Location Codes and Addresses 

An author's location and addre8s, which is a non-standard 
BTL location code, may be defined betore the author line 
(.AU). 

EXAMPLE: 
.ds xx [location-string] 
.AU name initials xx 

The 8trins xx i8 a two character name used tor the location 
code. The "location-strins" is a one line company address 
which appears on Released Paper tormat. 

4. MM BTL OFFICE GUIDE CONFORMITY 

In order to contorm with the BTL Ottice Guide the tollowing 
enhancements have been made to PWB/MM. The neces8ary 
changes were determined in a series ot meetings with the 
UNIX Task Force ot the Word Processins Subcommittee. For 
turther details ot these chanses and also a list ot the 
accompanyins chanses made to the BTL Ottice Guide p see 
"Final Report on PWB/K" Contormance to the BTL Ottice 
Guide", by Nanoy W. Seith, November 26, 1979, Case 39382-
900. 

I.w Approval Signature Macro (.AY) 

.AV approver's-name 

.AV (approval 8ignature) may be placed atter the last 
notation block to senerate an approval 8isnature line. 

EXAMPLE: 
.SG 
.NS 3 
~NS 5 
.NE 
.A' "approver'8 name" 

New Formal Closins Maoro (.FC) 

.FC [tormal olosins] 
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.FC (tormal cl08ins) Day be placed immediately betore the 

.SG. Thi8 produces ·Yours very truly,· as a formal 0108ins 
lined up with the signer's name. It a ditterent closing is 
required, specity that olosins as the tirst argument to .FC. 
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Second Arlument to .MT for Addressee Hame 

.MT (type) [addressee name] 

Memorandum Macros 

.MT may take a second arlument for addressee's name. The 
addressee's name appears left adjusted in combination with 
the page number on the second and followinl pales. 

EXAMPLE: 
.MT 1 "John Jones" 

produces: 

John Jones - 2 

Note: This feature may not be used with Released Paper 
format (.MT _ 1)~ 

lew Macro for Author Titl-. (.AT) 

.AT author-title 

.AT (author title) allows the user to specify an author's 
title, (i.e., Head, Education Center) which appears below 
the silner's name on the silnature line • 

• AT must be liven after the .AU for that author. .AT takes 
9 arluments, each arlument appears on a separate'11ne 
following the sllner's name. 

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

Hew Reglster for PRIVATE Header 

.nr Pv value 

The Pv number reglster outputs the word PRIVATE, centered 
and underllned on the second 11ne of a document (precedlnl 
the pale header). Thls ls done by settlng the Pv relister. 

Value 
.nr Pv 0 
.nr Pv , 
.nr Pv 2 

'. " 

Meanlng 
do not prlnt PRIVATE (default): 
PRIVATE on f llrl st page only .1 
PRIVATE on a pages 

If Pv is 2, the user definable .TP may not be used as .TP is 
used by PWB/MM to print PRIVATE on all pales, except on the 
first page of a memorandum which does not use .TP. 
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lev Reference Macros 

A linelof text to be referenced.\G(Rf 
.AS [string name] 
reference text 
.RF 

Automatically numbere~ references may be obtained by typing 
\-(Af immediately after the text to be referenced. Thl~ 
places the next sequential reference number enclosed in 
brackets a half-line above the text to be referenced. Tro[f 
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 is 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 
wReferences w, and is centered and underlined. This page 
contains the reference text (AS/RF). The user may change 
the Reference Page title by defining the Reference page 
string. 

EXAMPLE: 
.ds Rp "New Title W 

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 [arg1] [arg2] 

Tbese argumenOts allow the user to control resetting of 
reference numbering, and page skipping. 
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I arg1 Meaning 1 __________________________________________ --+ 

: 0 reset reference counter (default) 
: 1 do not reset reterence counter 
.------------------------------------------~ I arg2 Meaning 
i--o-------c-a-u--s-e--a--f-o-l-l-o-W-i-n-g--.-S-K--~(-d-e-t-a-u-l-t-)--~ 

1 do not cause a following .SK 
I----------------~------------------------~ 

Note: Because a reference page 1s 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. 

'age Header 

Three blank lines are printed betore and after the page 
header. Previously two blank 11nes were pr1nted. 

Footnote Rule 

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

TM Number Positionins 

The TM line on a techn1cal memorandum is now correctly 
aligned with the text ot the "date- and -from" fields. . . 
811nature Positioninl 

The signer's name on memoranda is now printed beginn1ng at 
the center of the page. 

Cbarging and ri11ng Cases 

Charging and F11ins Cases on memoranda are handled as 
follows: 

a. It there is a single number for Charging or Fi11ng 
Case, the number immed1ately tollows the text of the 
subject separated by a space hyphen space.(" - W) and 
the word "Case". 

b. If the Charging and Filing Cases have the same number, 
"Chargtng and F11ing Case- followed by the number 
app~ars on a separate 11ne. 

c. If there are different Charging and F1ling Cases, 
."Charging Case" followed by a number, and wFile Case­
followed by a number appear on separate lines. 
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COPJ to 

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

Copy to - contd. 

List IlIldent 

The Li number register (list indent) defaults to 6 in DrOff 
and 5 in troft. Previously the values were 5 and - for 
~ and troff respectively. The new indent provides two 
spaces preceding a one digit number and one space preceding 
a two digit number. 

BJpbenation 

Hyphenation is turned orf by default. 

CODtinuouslJ Underlined MemoraDdum Type 

Memorandum type (.MT) is now continuously underlined. 

TM and Released Paper Abstracts 

Abstracts no longer appear on page 1. Therefore, 

.AS 

.AS •• 
• AS 0 

and .AS 1 

are now equivalent. See PWB/MH ENHANCEMENTS, tor new .AS 2 
style. 

Abstracts are no longer indented from the right and left 
marlins. To specify a~ abstract indent, the second argument 
to .AS may be used. 

EXAMPLE: 
.AS "" 5 

produces an abstract i~dented 5 spaces from the right and 
left margins. 

lev Co •• and LiDe Option tor Dratt Copies (-rC') 

mm -rC_ [options] file 

The command line option -rC_ for draft copies produces 
double spacing, and indented paragraphs (with an indent of 
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10 spaces). The spaoing takes ettect atter the .MT. (The 
command line option -rC3 remains the same, i.e., single 
spaoed drafts.) 

Paae Ottset 

The default page offset in .. (Drott) is set to 3/- inch. 
SiDce the average terminal prints approximately 1/2 inch 
trom the left margin, the new page offset produces a lett 
marain or 1 1/_ inches. The detault paae ottset in .. 
(Drott) for pre-printed forms is 1 inch. This settina may 
be over-ridden by speoifying -rOn on the command line (where 
n is oharacters and may equal 0). 

Line Length 

The line length now detaults to 6.0 inches (both am and 
aa1), and on pre-printed forms (command line option -rA1 or 
.AF in text tile) to 5.8 4oches. (Pre-printed torms are am 
only), 

5. MM COMMAND (mm ,lIDt) 

New Detault Terminal Type 

By detault, the .. shell command will use 450 as the value 
ot term (-T450). 

lew Option tor Non-oompaoted Maoros (-y) 

The -y option (replacina old usage ot -u option) allows 
. users to request non-compacted macros in the JIUIl, aa1,and 
A&D shell procedures. 

EXAMPLE: 
mm -y [options) tile 

(Uses -mm rather than -em.) 

Nev Vers~tec Printer Option (-Tvp) 

The -Tvp option directs the 'output to a Versatec printer via 
the ~(1) spooler. This option is available at MH only and 
mey be used with the aa1 and aan commands. 

lev Terminal Type Options 

The followina are new terminal type options tor the .. and 
man shell procedures. 
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r 
-TliO/li 
-Ttek, -TII0111 
-T26110, -T2621, -T26115 
-T382 
-T1620, -T1620-12 
-TIIOOOI 
-T31, -T1I2 
-T33, -T35 
-T2631 
-T2631-e 
-T2631-c 
-TX 

Teletype model 110/11 
Tektronix 110111 
hps 
DTC 382 
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Diablo 1620 (alias -TII50,--TII50-12) 
Trendata 1I000A 
ADM31 and ADMII2 
tty termlnals 
8P2631A line printer 
BP2631A line printer, expanded 
HP2631A line printer, compressed 
text traln line printers 



.. ~. 
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