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document ereparation rprogram inspired by

the same name written by J., Saltzer at
is version has been impreved to provide more
1 over the format of the resulting document,
oytrut is exercised Lty the user in two

0f srenmial control characters insertad
ee Section 1.1.

¢f command lines inserted in the text,
regin with dot., See Sestion 2,

ay ke prepared using the QED text editer.
type "RUNOFF" ¢¢ the Time=Sharing Executive,
ond with "LAYQOUT FOR: " and the user should
YPE, P for PRINTER, or 0 for OTHER, followed
(This command is used +te determine the
of the printing device,) Then the progran
M: ", at which peint the user should tyre
name, terminated with eithar "," or ",",
sforms the input file into an intermediate
saved on the £ile /SRUNQFF TEXTS/. While
sing in pass I, any erronecus lines will ke
the mesggage "ERROR IN LINE n", where n is
ter 0f the 1line o¢n which the error wvag

certain c¢ases the actual errer is in agﬁkQ,

t £ile name was terminated with ",", +the
re "MORE? " after rnrocessing the input file,
then type either ¥ for YEE or ¥ £for NO
« If the answer is YES, RUNQFF will ask for
her inrut file,

t of pass I1, the program will tyre "OUTPUT
e user should cive a scratch file nanme,
alther Nt op #,0, I£f +the £ille name i=
", RUNGFF will type "INTERAQTIVE HYPHENAm=
user should rescond with either v for VES,
followed kv a ", %, (See Hection 2.2 for »
he interactive hyrhanatier progess,) Errers
sg Il are marked with '+!' in the outrut,
rn to the Executive upen completion o©0f the
The user ¢an then use the PKRINT nroagpanr to
ted file (see document kR=36),
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l.l.lncut. Texs. Eorsat.and. Eornat.Control. Characters

. _Text input to RUNOFF consists of a symkolic £ile con=
taining both the document to pe printec and the control
information for formatting., A phvsical line is a string of
chayacters ending with carriage return and line fe@d. All
physical lines which do not negin with "," are considered
lines o¢f the document to be outwmut, Initiallv, RUNOFF 1is
set to "FILL" mode, All rhvsical lines are collected inte a
sinale, loaical, line up to the occurence of » line break,
The logical line i8 then kroken intec as many pnyeical sutput
lines as .are needed to f£it within the line margins, These
lines will then normally be adjusted Py inserting extrs
gpaces in mid=line so that the end of the line is on the
right marain, The end of a logical 1line, or line preak,
occcurs when one of the £ollowing conditiens is met:

(1) There are cne or more klank lines bpetween two
lines of text, (Extra blank lines in the text are
ignored in f£ill-mede, The user rnugt use the
acpropriate commend to produce sraces,)

(2) The next line kegins a new rparagrarh. (RUNOFF
recognizes raragrarhs by seeing one or more
Elanks at the beginning of a line of text.)

(3) There is a logical line break, This is nroduced
ky +¢he conmand BEREAX and certein other command
lines, (See the summary for a full listing,)

Any character in an actual text line is interpretes as
text except for <the egcare, ghift, or tar character, 7The
escape character is initially "+" bput may bke changed by
command (see Seetion 2.8)y the initial shift character is
v/, and tap is initialized to "\" (see Section 2.8). The
escape character and the immediately following one have
spacial meanings as defined pelows

T4 cayses all sybseauent upper case chavacters in
the +text to ke printed as lower case characters,
Thig changeg ASCII characters 40«137 to 100=177
octal,

1. converts Jyrper case letters to lover casge, ASCII
characters 41-72 recome 101=132 oectal, This is
the initial mode,
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Uprer case~De not convert to lower case and {g=-
nare "43n convention,

Shift=Do not convert the next ypper case charace
ter as above, The ghift character "/" hag the
same effect ag "t8",

converts the subsequent character to orposite
case, For exanple, "tDe" converts the "el o Nat
in normal mode,

capitalizes the next word up to a srace, carriace
return, punctyation mark, or tE,

Backspace~Overcrint the preceeding echaracter with
the next character,

underlines the next word up to a srace, aarriasge
return, punctuation mark, or *E,

Underlines all aharacters upr to a ogarriace
return, or tE,

18 used to force the end of underlining and capi=
talization kefore the normal poundary occurs,

denotes the end of a field for £ormattincy the
takh character "\" pay alse ke ysged,

causes the current date to ke output,

Print an up arrow,

Print a slash

Print a backslash, These control characters are
modlfied in the obvious nmanner if the egcare,
shift, or tabk characters are changed,

AnY uninterrretakle character corbination will

deleted and an error message will pe printed,
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4el.Genexal, . Infoxparion. about fonnands

R commend line kegins with ",", All letters are cone
verted to uprer case in recognizing the names of commands,
macres, or formats., Following the dot RUNOPF expects 2
command name or an abbreviation, follcwed by the parameters
for that command, followed ovtionally ky a comment, Lines
beginning with dot but having an unrecognizabhle format are
treated as errors, No lines beginning with dot are printed
unless <the preceeding line was ,LITERAL, All commands are
descrired Ltelow, Abkreviations for conmrand nares are
nermally based on the first two letters of e one word comm
mand or the first letter of <the #£irst two words cf @&
multi-word comnmand, Commands which should cauge a logical
line kreak do, Infecrmation on abbreviations and whether
commands cause line breaks will pe found in the summary at
the end of the manyal, In a comrmand line RUNOPF will
consider multiple Clanks as a sinale plank, if a blank
character is legal,

Zel-General.Actions

WE111

D011

oformat <named ‘ ‘
These comnands deternine which line=rrocessing routine
sheuld re used, ".ELll" cayuges RUNOFPF +to either
lengthen short lines by £1illing with words from the
fellowing line or shorten lona lires by bkreaking
retwveen words, Filling wlll noct take nlace across =
line kreak., In nofill=mode each input line rroduces
cne cutput line; £urther plank lines gre outcut in this
rmode, ',format" causes subseasuent text +to be output
under the control of the srecified format (see below),
Each following logical line will ke fit into the format
until a ", £111" or ",nofill" command is encountered,

Bdiust

NOJuSst , ‘
The adiust command causes all lines rrocessed in
fill=mode, except the last cne before a line break, to
re right Justified, This is the initisl state of
RUNOFP,
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define format <name> <pos> Cfield definitiond .
«2nc format

These conmmands define a format for use in producing
tarleg, etc., The <name) identifies +the formaty the
position <posd may be one of LEFT, RIGHET, or CENTER,
and determines the overall position of the format with
rgsmgct te the nmargins., Each <field definitiond has
the formi

{tvre>(Cletter> ,,. <letter))

where the <(tyre> is one of L fer left, § for riaht, ¢
for center, F for £ill, or J for Austify, The £first
three tyres c¢efine fixed fields; the +text to be formate
ted must £it within the allotted grace, The latter
tyres define variable f£ieldsy the text will be handled
as in normal £11l mode processing,

A npiature sghewing the manner in which text ghould ke
output follows the ",define format" command) following
the ricture should be an ,.,end fornat command, The
following lines give an exanples

.define format SUMMARY 1l(A) £(C) o(B)

RAAR CCCCCCCCCCCOCCCCCCCCCCCCC REBRBRE
Ceeocooeegeeeceaceeccnces

.end format Ne

The £irst field of ggxt is left=justified) the aaaond
is centered; the third is sukvected to fill=mode rrow
cessing without justification., After the firat line of
output is generated using this format, all subsecuent
lines are ©produced using the last rcicture line,
(Strictly sreaking the third line is unnecessarvy,)

Text for formatted nprocessing consists of a logical
line (or paragrach). Hach field excert the last nust
ke geparated Py a tabk ("\" or "tT"), fThe firset field
of text is Ay the second, B etc., Tvpical inrut for our
examrle might re!

LANYES\/THIS8 I8 SOME TEXT
T0 BE FILLEDR,

The characters in the nicture lines sre interpreted as
tollews, Contiguous sesuences of letters determine the
field rvositionsy nonealphabetic cheracters are outrut
literally. (Note: ‘"ag,aq" will nQk worky rut the ",®

5
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in the text.) A sequence cf characters written petween
double guotes is considered literal text, The doukle
cuotes are net output, and there is ne wav te use
double quote as a literal,

2.2.5ychanation_Erocessing

~ When interactive hyphenation is specified, RUNOFF  will
tyce M"HYPHENATE: <wordd" when it £inds a word whieh should
re hyphenated and whieh is not in the glosgsarv, The user
should then tyre the word with hyrcheng, and end the line
with carriage return. CcControl A and centrel o may he usged
te correct tvping errors, 1If only carriage return is tyred,
RUNOFF will not try t¢ hyshenate the word, Interactive
hychenatlion may ke turned off by ending a word with control
D instead of carriage return,

At the end ©f processing, PUNOFF writes the glossary on
the £1ile '/$GLOSSARYs/!', 1£ RUNQFF atorts during process
ging, "CONTINUE RUNOFF," may be used t¢ dumr the glossary,

There are four conditions which nmust ©ta mat before
hvchenation takes nlace:

(1) RUNQFF must ke in hyphenation node,

(2) The text at the end of the line must consist of a

non=alehanuneric prefix, followes by an
alpharetic string (which may als¢ include "«1,
nyn, and ntw ¢haracters), follewed by a

non=alphanureric suffix, The rrefix and suffix
may ce empty.

(3) There must be at least two characters refore the
hvchenation roint and at least three characters
after it,

(4) The number of scaces to be inserted per word on
the line nmust bpe oremter than the ,hyphenstion
rreak raraneter (see pelow).

If the word meets these conditions, then it will be Proken
at a "=" or "/% ({f any), or at the rightemost hyphen which
fits the line 1f it 1s in the glossary.
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JNyphenate
N0hvphen

In  hvphenation mode RUNOFF will try to find a word in
the alcssary which is the same (except for the endings
=3, =ES8, =ED, and =E) as the werd at the end of the
line of text, RUNQFF is initially in hvphen mode but a
null alnasary produces nearly the same effect ag
NQHYPHEN mode,

Ologsary U

This command inserts words inte the glossary for use in
hyrhenation, Eaah word gshould have the form
"hy=chen-ate! and ke separated by spaces, (The deukle
ouctes should po® -e present,)

sNvnhenation premk N

This command sets the parameter which determines the
allowakle number of spaces to ke inserted in a line
refore RUNOFF tries to hyphenate the last word. Fach
srace counts ten roints, If more than N points rer
werd would have to be inserted, then hyeshenation will
be attempted, The initial setting of this pearaneter is
g (one=half space per word).

2.3.422gin.000k2018

(1)

(2)

There are twe tyepes of margins involved in RUNOFP3

The physical margins, These are determined by
the nature of the printing device, The margins
outline the area where it 1s chysically ovossible
to print characters, and are usuallv set with the
LAYOUT option (see Section 1.0),

The loglical margins, These can Le get kv the
user as he wishes, (Limits are imposed by the
rhysical margins.) They are initiaslized for
standard 8,58" py 11" printing,

commands concerning vertical and horizontal margins are:

cACe lavout TM, BM, TOL

This sets the vertical louical mercins and vertical
telerance, Farameters are tor marain, bottom margin
and tolerance, The teolerance is used to determine
where to kreaX ketween nages on rage overflows, 1£
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there 1is a line break within TOL lines of the bottom,
RUNOFF will kreak the page there; otherwise it will
£111 the rage comrpletely,

.line lavout LM, RM, NC, CS
This sets <the logical left and right narains, the
nunker of celumns, and the number of spaces to insert
ketween columns. These margins are used for the rage
headings, To adiust the relative text wmogitiaen, use
the subsequent commands,

.reduce margin LN, RM

«expand margin LM, RM

«2nd reduction )
These commands enable the user to indent a certain
pertion of his text wusing the £irst conmand, or
"undent" his text using the second command, In either
cage the original margins are restered pny <the third
command. The use of several ",reduce margin' commands
kefore the gqorresconding ",end reduction" commands
succesively indents the text more, and more, Thus
these commends are like brackets (ie recursive), LM is
added to the left loaical margin and RM is subtracted
from the right 1oqica1 marain in ¢he £irst command,
Just the orposite is done on the sacond command,
Negative nunkers are permitted, These commands do not
affect the rosition of page headings,.

«layoutr PLM, PRNM, PTM, PBM, LL, LO _ ‘
This command defines the phvsical margins in the fol=
lowine complex manner. (It should only ke vused for
non=standard devicesy normally this command ghould pot
ke necessary.,) The rarameters are the physical Jleft
marain (in spaces), the physical riont margin, the
chysical tcr line, the ahvsical kottom line, +the line
length, and line origin, The first four parameters
define the vhysical limits of the printing device, The
final +two crarameters define the length of the logical
line and 1ts origin with rescect teo the left edge O0f
the parer. Printing starts at ecclumn LO + LM, and ends
at LO + RM, where LM and RM are the logical marcing
estaklished ty ".line layout", When using the "facing"
feature (see ",paging mode'), the legical left margin
1s LL = RM on even pages, and the right margin is LL =
LM, The parameters for the lavout cemmand must satisfy:

nin(LD + LL = PLM, PRM » LO) >
max(PLM » LO, LO + LL = PRM),
LL > 45, and PBM « ETM > 6,

This command sets LM %o 15, RM +¢ LL - 10, TM to PTM,
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and BM to FBM = 6, (These margin settings produce the
standard 1.5 4inch left, and 1 ineh right, top, and
rottom margins,)

Initially RUNOFF sets the margins for teletypre output to:

-1§v¢ut 6, 89, €, 66; 85; ¢
«line layout 15, 75
o£111

The printer lavouts is:

.layout 5, 137, 6, 66, 85, 1B
Lr.page layoutr &, 60, 4

The lecgical margins must satisfy:

min(LL, PRM = LO, LO « LL = PLM) 2 RM D>
LM 2 max(0, PLN = LO, LO + LL = PRM),
PEM 2 BN > TH 2 PTH, and BM = TM > TOL,

2+4-Baragrach Eormarting

.raragraph spaging ¥
This specifies how many lines are to ke inserted peteen
raragraphs, Initial setting = 1,

.paragraph indentation N
This svecifies how many additional spaces to insert at
the teginning of a paragraph, iInitial setting = &,

«aragranh undentation N
This command is the same as ",paracranh indentation
=N", That is, N fewer spaces are inserted at the
reaginning of the varagraph,

2.8.8cecial Line Justificarion_and.cantral
These commands pertain to the next logical line, The
end of the line should be designated witr a bresk,

center ‘ 2
Center the next line,
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sindent N
Indent the next line N spaces, If ¥ is not provided, 8
is asgumed,

Jundent N
Start the next line N gpaces to the left of the normal
maragin, This command is the same as ",indent =n",

Jmarain ) ]
Justify the next line against the right hand mmrgin,

2.5..4e8ding..and, Baging

Jieader XXXXXXX ) , )
RUNOFF accerts a heading to 9o on the first line of
each page, The heading string 1ls assured to start at
the £irst non~blank gharacter after the control werd
and end at carriage return.

»heading mode (paramd ‘
(caram> determines the postion of the headina on the
line, <paranm> mav ke any of the following,

CENTER
The header will Le centered on the line,

MARGIN . ‘
The header will ke adiusted against the rioht
marain.

FACING
onh even numbered nages the header is adijusted
aoainst the right margin. On odd cades it is
adjusted against the left maragin,

OPPOSED | | _
the header will be adiusted against the OproOw
site margin from the rage numkrer, This is
+he initial mede,

aging mode J{param> ‘
This command determines the placing of the page number,
All parameters are ortional., <param) may he any one or
more of the £ollowing commands. In case of conflict
the lastest command wins,
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CENTER
The rpage numpers are centered hetween the
logical maragins,

MARGIN

The rage number is adiusted ageinst the riant
margin,

FACING
On even numkered pages the nurber will be
adjusted against the right nmargin, On  odd
numbered pades +the nunker will be adiusted
against the left marqgin,

TOR

Pege numbers are placed on the first line.
BOTTON |

Fege numpbers are nlaced on the last line,
OFF

Printing page numbars is discontinued,

FREFIX "(<string>"

SECTION "<string)>"

SUFPIX "<stringd"
The strings ¢f characters ketween auotation
marks are used to form the rage string, which
has the form:

(crefixd<sectiond<page nunmker><suffix>,
Any or all of these strings mav ke null. The

section string is considered te e rpart of
the page nunker for purposes of indexing.

Initial mode is:

caging node TOP MARGIN PREFIX "Page!
«Daging mode SECTION """ SUFFIX v

1i

I1f neither page number nor heading is used, the text

will start on the first logical line, Ctherwise

it

will stert on the £ourth logical line, T£ the rage
nurber is at the bottom, text will end on +the fourth
line from <the pottem, If the raging and heading mode

conflict, the paue string overwrites the heading,
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0dd page
This control word causes the current page to be printed
out and the next rage to bte started with the next
hicher odd numker,

age N .
I£f N is present, insert a race bresk and start number=
ing the next rage with N, Otherwise, turn the raging
mode on and do not insert a page kreak,

.eject N |
Insert a vrage [Lreak Lf either there are fewer than ¥
lines left on the page or N is not rresent,

2+l Libew _apd_Spacing

«8ingle srace
Einqle space all lines within paracrarhs, This is the
initial state,

Jounle scace o
Doukle srace all lines within raragraphs,.

eSnace N i} i
Cutput N line spaces, If N 1ie net orovided, 1 is
agsumed, In case of paze overflow all remaining blank
lines to ke output are deleted,

flogure sracing N
Thie command is eauivelent to ",eject y" followed by
".apace N', These commands provide the only means of
creating klank lines,

break .

) The lineg refore and after this comrand will not ke run
togethey in £1ll mode., A simpler way to get a line
rreak 1s to insert one or more plank lines in the text,

«fegin group

»€Na group
The output lines enclosed cetween these two commands
sre forced to lie on a pade, Thus this command acts in
o manner similar to ".eject N'", where N has the 'right!
value,
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2.8.81scellaneons

sUnderline
The following line is underlined,

«litera]
The next line is taken as part of text whether or not
it begins with dot,

e8care {chard

+Shift (char)

«tabk character <(char> ‘
The aiven character bacomes the escare, shift, or tak
character. The varameter for the ,shift and ,tab chare
acter commands may be null, if no shift or ta: charace
ter is desired,

define command <nane)

&8N conmand

.call <name) |
These comnmands give the user the oprortunityv to comrine
text and control lines to form his own commands, All
text and command lines Lretween the firast and second
commands is stored away under NAME, When the third
command 1is executed, the stored string is read and the
coemmands within the string are executed, Recursion 1is
net permitted,

»index <phrased, (phrase) ) o
RUNOFF saves the first phrase in the main index takle
and the second phrase (4f any) 4in a sup=index taktle
associated with the first phrase,

The index is formatted and output after the last rage
of text, Twe built=in put redefinarle formats, RINDEX
and BSINDEX, are used to format the jindex as ahown in
the following exanmple,

Algorithms, 40, 78, ¢ uges RINDEX
analvsis of, 27, + uses SINDEX

The following lines give the initial definitions for
the indexina formats,

define format QINDEX £(A)
AARARAAAARAAARDALAARRAAAAAAAAD

AARAARARAAAAARARAAARAARARL
end fermat
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define format IINDEX £(A)
AARAAAAARARAAARAAAAARARAR
AARAAAAARAAARARAAARARARAA
end format

In order to get an index outrut in two columns, ".,line
layout 15, 78, 2, 4" should be the Jlast 1line of the
input,
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In the summary the f£ollowina conventions are used for

rarameters,
Symbol Meaning
N a nunber
¢ 8 character
] a string
W a word (or name)
P a general parameter

Any symbol may be followed by %, indicating that ite use is
ortional as that rarameter of the command, If an aptional
narameter is left out, the effect is tc not change the gtate
of RUNOFF, excert where stated otherwise akove, The use of
+ following a kreak tyre indicates that the actual preak is
devendent on the value or prresence of the paraneter,

Tyre of Autonmatic

Akbreviation Comnmand Break Section
£ «Eill line 2.1
«NE J0£111 line 2.1
ad «2d%ust line 2,1
oni noYust line 2.1
GE define format W P nene 2,1
ef &nd format none 2.1
o Em format W line 2.1
Dy yphenate none 2,2
NN «NOhyrhen none 2.2
1 Z110888YY W s4e W none 2,2
hb shyehenation kreak o , none 2.2
el s lBYOUL Nw, Nw, Nw, Nw, N#u, N page 223
vl 28Ge lBYOUt Nw, Nw, Nw rage 2.3
1l line layout Nw, Ne, N, Nw column 2.3
! reduce margin Ne, HNw line 243
em sexpand margin Ne, Nw line 2.3
er «8nd redugtion line 2.3
1 oF ] «RAaragrach spacing i none 2.4
el .caragrarh indentation N none 2.4
RU «CAragrarh undentation N none 2.4
o8 Senter line 2.8
oin indent Nw line 2.5
sun sundent N« line 2.5
M2 «margin line 2,8
N «Deader S5 none 2.6
DM »Neading mode P nene 2,6
oM 22ging mede P none 2.6
O 0dd rage raje 2.6
et | RBge N nages 2.6
24 200t Ne raga+ 2.6
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Abbreviation Command
' 88 «8lngle scace
s sJouble space
fg «flaure spacing %
o sCreak
S 1o ) egin QIQUD
€U «2nd qgroup
Ul underline
11 «literal
25 25Care C
«8h «3h1lft Cw
. o «tab character C»
Nete define command W
e 2nd commandg
ol ncﬁll W
I eindex &, 8w

mMarch 27,
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Tyre of Automatic

Break Section

line
line
line
line
line
none
none
line
none
none
none
none
none
nene
none
none
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CONTINUE ENTRY, 6
adiust, 4, 15

beain grovup, 12, 1§
nottom,

raaing mode, 11
break, 12, 16

cmll, 13, 16

center, 9, 18,
heading node, 10
paging mode, 11

acontrol character,

"

i
.
10 DI L 43 A3 423 £ U5 I {0 DO W

define command, 13, 16
define format, 5, 15
doukrle space, 12, 16

edect, 12, 15

end gommand, 13, 16
end format, 5, 18
end aroup, 12, 16
end reduction, 8, 15
escape, 13, 16
expand marqin, 8, 18

facing,
heading node, 10
paging mede, 11
figure sracing, 12, 16
£ill, 4, 15
format, 4, 18

dlossary, 7, 18
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header, 10, 18
headina meode, 10, 15
hychenate, 7, 15

hvehenation break, 7, 18

indent, 10, 15
index, 13, 16

lavout, 8, 1%
l;n&p 2

line kreak, 2

line layout, 8, 15
literal, 13, 16
logical line, 2

margin, 10, 15,
heading mode, 10
paging mode, 11

nofill, 4, 1%
nohvynhen, 7, 15
nodust, 4, 18

odd page, 12, 15
off,

raging mede, 11
oprosed,

heading meode, 1.0
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race, 12, 158

rage layeut, 7, 15

rage string,

_ definition of, 11

raging node, 10, 15

raregraph,
definitien, 2
indentation, &, 18
spacine, 9, 18
undentation, 9, 1%

chvseical line, 2

reduce margin, B, 15
shift, 13, 16

single srace, 1%, 16
srace, 12, 16

talk ¢character, 13, 146

tom,
naging mode, 11

undent, 10, 18
underline, 13, 16
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