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l.0.Introduction
RUNOFF i3 a document preparation program inspired bv

the gproaram of <the same name written by J. Saltzer at

Prodact MAC, Th

is version has been impreoved to provide more

extensive contrel over the format of the resulting document,

Control over <the
wavs:

{1) By the uge

output i1s exercised vy the user in +two

0f syenial contrel characters inserted

in text., See Section l.l.

{2) By the yge
These lines

Text for input m
Te use RUNOFF

RUNOFF will resp
type T for TELET
}:«y 8 !l n oy ﬂ’li‘
mhysical limits
types "INFUT FRO
the inrput £ile
RUNOFF then tran
form, which is
RUNCQFF is vroces
desianated by

of command lines inserted in the text,
tegin with det, See Seestion 2,

ay ke prepared using the (FED +text editor,
type "RUNOFFY o the TimeeSharing Executive,
ond with "LAYOQUT FORt " and the user should
YPE, P for PRINTER, or 0 for QOTHER, followed
(This command is used +tc deterrmine the
of the printing device,) Then the progran
M: ", at which peint the uger should tyre
name, terminated with either "¢ or ",®,
sforns the input f£ile into an ;ntgrmaﬁiat@
gsaved on the £ile /SRUNCFF TFEXTS/. While
sing in pass I, any erronecus lines will ke
the mesgage "ERROR IN LINE n", where n 1isg

the QED line number of the 1line on which the errop was

detected, In
preceeding line,

1f the incu

certain cases the actual error is in aEﬁuQ,

t file name was termineted with *,", the

prooran will type "MORE? " after processing the input file,

The user should
followed by .0,

then type either ¥ for YES or N £for NO
If the answer 1s YES, RUNOFF will ask for

the nane of another inrut file,

At the start of pass II, the program will tyre V"QUTPUT
TO: *, and the user should aive a scratch £ile nane,

terminated with
terminated with
TION? ", and the
or N for NQ,
descriction of t
detected in ra
RUNOFPF will rety
gacond oass,
print the format

either t,n op 0, I1£f the file name \is
e, QUNOFF will tyre "INTERAOTIVE HYPHENAm
use: ahould respond with either Y for VYES,
followed by a ",%, (See Section 2.2 for »
he interactive hyrhanatiar process,) Errors
g8 Il are marked with '+' in the outrut,
rn tc the Executive upen completion of the
The Juser can then use the PRINT proegpan to
ted file (see document k=36),
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lod.lpput.Text Eornar.and. EFornat. Control. characters

Text incut to RUNOFF consists of a aynmkolic file conm
taining both the document 0 re printed and the contrel
information for formatting. A physical line is a string of
characters ending with carriage return and line feﬂd. All
physical lines which do not pegin with *," are considered
lines c¢f the document to ke outmut, Initiallv, RUNQFF 1s
set to "FILL" mode, All phvsical lines are collected inte a
single, lcaical. line ur to the occurence of a line break,
The logical line is then broken intc as many pnyeical output
lines as are needed to fit within the line margins, These
lines will then necrmally be adjusted bry inserting extrs
gspaces In midmline o that the end of the line iz on the
right marain, The end of a logical line, or line break,
occours when one of the following conditicns is nmet:

(1) There are cne or more klank Jlines between two
lines of text, (Extra blank lines in the text are
ignored in £ille~moce, The user rnust use the
aceropriate command to produce spaces,)

(2) 7The next line kteains a new vparagraph. (RUNOFF
recognizes raragraghs by seeing onhe or more
tlanks at the beginning of a line of text,)

(3) There is a logical line preak, This is nroduced
by +he command RREAX and aertmin otrer command
lines, (See the summary for a full listing,)

Any character in an actual text line is interpreted as
text excent for the escapne, shift, or tar character., The
esceape character is initially "+" Pput may be changed Ry
command (see Section 2.8)y the initlal shift character is
n/%, and tab is initialized to "\'" (see Zection 2.8}, The
escape character and the immediately following one have
special meanings as defined helows

T4 cayses all subseguent upper case characters in
the text to he printed as lower case characters,
Thig changes ASCII characters 40~137 to 100=177
octal,

L converts upcer case letters to lower case, ASCII
gharacters 41-72 precome 101-132 octal, This is
the initial mode,
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Uprer case=Dc not convert to lower case and ig=
nere "43" convention,

Shift=Do not convert the next uprer case oharace
ter as above, The ahift character "/" has +he
same affect as "t8v,

converts the subsequent character to orposite
case, For example, "1De" converts the "e! to tan
in normal mode,

capitalizes the next word up to a srace, carriace

return, punctyation mark, or 1E,

Backspace=(OVerrrint the preceeding eharacter with
the next character,

underlines the next word ur to a syace, aarriage
return, punctuation mark, ©r 9k,

Underlines =all characters ur to a oaarriace
return, or tE,.

is used to ferce the end of underlining and cani=
talization kefore the normal coundary occcurs,

denotes the end of a field for formatting; the
tak character "\Y npay also ke yged,

causes the current date te ke outrut,

Print an up arrow,

Print a glash

Print s backslash, These centrol characters are
modified in the obvious manner if the escare,
ghift, or tab characters are shanged,

Any uninterrretakle character corbination will

deleted and an error message will te printed,
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2e0..General. Inforzation..about. Connands

A command line kegins with ".". All letters are cone
verted to uprer case in racognizina the namea 0f commands,
macres, or formats, Follewing the dot RUNQPF eyrects a
gommand name or an apbreviation, fellcwed ry the paranmeters
for that command, followed octionally ky a comment, Lines
peginning with 4ot but having an unrecngnizable format are
treated as errors, No lines beginning with dot are printed
unless the rpreceeding line vas ,LITERAL, All conmands are
degcribed Lelow, Abkreviations for conpand names are
normally bresed on the first two letters ¢f & one werd com=
mand or the first letter o¢of the £irst +two words of e
multi=word oqomnand, Commands which should cauge a logical
line break deo, Infcrmation on abkrevistions and whether
conmands oause line breaks will be found in the summary at
the end of the manual, In a command line RUNOFF will
consider nultiple klanks as a sinale ©lank, if a rplank
character is legsal.,

2ol-General.dotions

«ELl1

,nNof1ll

format <nare) N )
Thege commands determine which line=rrocessing routine
should re used, ".Fill" oaypes RUNOFF +te either
lengthen shert lines by f£illing with words from the
following line or shorten long lines by kreaking
tetween words, Filling will nct teke vlace across =
line break. In nefill=node each irput line nreoduces
ocne eutput line; further bklank lines gre outrut in this
mode, Y, format" causes subseauent text +o be output
undery the control of the specified format (see belew),
Each following leogical line will ke fit into the format
until a ",£411" or ".nofill" command is encountered,

2diust

JN0ust ‘ .
The adiust command coauses all lines rrocessed in
£illsnode, except the last one before a line break, to
re right 4ustified, This 4is the initial state of
RUNQFF,
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define format <name> <pos> (field definition) .-

2nd format
These commands define a format for use in producing
tarles, etc., The <name) identifies +the formaty the
rosltion <pes> mavy be one of LEFT, RIGHT, or CENTER,

and determines the overall position of the ﬁorwat with
resrect to the margins, Each <field dafinitiond has
the £orm:

<tvpe) (Clettrr) ... <letterd)

where the <tyred is one of L for left, & for riant, C
for center, F for fill, or J for Justify, The f£irst
three tyres ¢eafine £ixed fieldsy the text t0o be formrate
ted must £it within the allotted space, The latter
tyres define variacle fieldsy the text will ke handled
a8 in normal £i1l mode precessing,

A pvicture shewing the manner in which text should ke
outrut follows the ",define format" commandy £ellowing
the nrieture should be an ,end forrmat command, The
fellowing lines give an examplei

define format SUMMARY 1(A) £(C) o(B)

AAAR CCCCCCCCCCCLCCCCCOOLCCCC HEBRRBRE
gceeceeeoageeeceoaceccacet

end format C

The first field of g&&t is left~justified) the second
i8 centered; the third is subiected to fillemode rro=
cessing witheout Justification, After the first line of
output is generated using this format, all subseguent
lines are produced using the last rnricture line,
(Strictly sceaking the third line is unnecessarv,)

Text for formatted nprocessing consists of a logical
line (or varagrach). ®ach field excert the last nmust
pe separated Ly 2 tab ("\" or "47"), The first fiel¢
of text is By the second, B etc, Tvpical input for our
examrle might be:

1A\YES\/THIS IS SOME TEXT
TO BE FILLED,

The characters in the pilcture lineg sre interpretec as
follows, Contiguous seauences of letters determine the
field mwositions: nonwalrhabetic characters are outrut
literally, (Note: ‘“a,aq" will pef work) rut the ","
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in the text.) A sequence of characters written between
double guotes is considered literal text, The doukle
cuctes are net output, and there 1is no way te use
double qgucte as & literal,

2.2.Bychanation Erocessing

~ When interactive hyphenation is specified, RUNOFF will
tyce MHYPHENATE: <werd>" when it £inds a word which should
pe hyphenated and which iz neot in the glogsary, The user
ghould then tyre the word with hyrpheng, and end the line

- with carriage return, contrel A and centrel O may ke used

to correct tvping errors, 1If only carriage return is tyred,
RUNQOFF will not try to hyrphenate the word, Interactive
hychenatien may ke turned off by ending a word with control
D instead of carriage return,

At the end of processing, RUNOFF writes the glossary on
the f£ile '/SGLOSSARYS/!', 1£ RUNQFF aborts during process
ging, "CONTINUE RUNCFF.," may pbe Uged t¢o cdumr the alossary,

There are four conditions which must be met Lefore
nyehenation takes vlace:

(1) RUNOFF myst re in hyrhenation nmode,

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

nen=alphanumeric prefix, followes by  an
alpheretic string (which may also Include "«%,
A and Ren characters), felloved by a

nan-alphanumgric suffix, The nxefix and suffix
may te empgty. ‘

(3) There nmusgt e at least twe characters refore the
hvchenation reoint and at least three characters
aft&r itn

(4) The numper of scaces to0 be inserted per word on
the line mnust Se creater than the ,hyphenation
rreak raraneter (see below).

If the word meets these conditions, then it will be LPkroken
at a "=" or "/" {{f any), or at the rightemost hyphen which
fits the 1ine 1f it is in the glossary,
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«NVphenate
Nohyvrhen

In  hvrhenatien mode RUNOFF will try to £ind a word in
the ¢lessary which is the same (except for the endinas
=3, =E8, =ED, and =F) as the wors at the end of the
line of text, RUNOPF is initially in hyphen mode put a
null glessary oproduces nearly the same effect ag
NOHYPHEN mode,

Clossary W

This command inserts words inte the glossary for use in
hyrhenation, Each word ghould have the torm
thy=phen=-ate! and ke geparated by spaces, (The doukle
guctes should po® ke present,)

Dvphenation preak N

This command sets the parameter which determines the
allowakle number of spaces to ke inserted in a line
refore RUNCFF tries to hyrhenate the last word. FEach
gsrace counts ten roints, If more than N roints rer
werd wouyld have to be inserted, then hyphenation will
re attempted, The initial setting of this paresreter is
§ (one=half space per word).

2ed.largin.Contrals

(1)

(2)

There are twe types of margins involved in RUNOFF3

The ghysical margins, These are determined bty
the nature of the printing device, The margins
outline the area where it 1s chysically npossible
to print characters, and are usuallv set with the
LAYOUT option (see Section 1,0),

The loaical rargins, Thege c¢an ke get bpv the
user as he wishes, (Limits are imposed by the
chysical margins.) They are initislized for
gtandard 8,5" by 11" printing,

coemmands concerning vertical and horizontal margins are:

pace layeout TM, BM, TOL

This sets the vertical louical marcinsg and vertical
telerance, Parameters are tor marain, potton margln
and tolerance, The tolerance is used to determine
where to bkreak kbetween pages on rage overflows, 1£
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there is & line break within TCL lines of the bottonm,
RUNOFF will kreak the page therey otherwise it will
£ill the pace completely,

«line lavout LM, RM, NC, C8
This sets the logical left and right margins, the
nunker of columns, and the numker of spaces to insert
retween columns. These marqgins are used for the rage
headings, To adiust the relative text pogition, use
the subseguent commands,

.reduce margin LN, RM

expand marain LM, RM

«+8nd reduction )
These cqommands enakle the user to indent a certain
portien of his text using the £ilrst conmand, or
"undent" his text using the second command, In either
case the original margins are restered ny <the third
command, The use cf ssveral ",reduce margin" commands
refore the aorresponding ',end reduction" commandg
succesively indents the text nmore, and more., Thus
these commends are like brackets (le recursive). LM is
added to the left loaical margin snd RM 1s subtracted
from the right logical rarein in the £irst command,
Just the orposite is done on the szacond command,
Negative nunbhers are rermitted, These commands do not
affect the position of page headings,

.layout PLM, PRM, PTM, PBM, LL, LO V
This command defines the phyvsical margins in the fol=
lowine complex manner. (It should only ne uysed for
non=standard devicesy normally this command ghould not
ke necessarv,) The parameters are the physical left
marain (in spaces), +the physical rioht maragin, the
rhysical ter line, the anvsical kottom line, +the line
length, and line origin, The first four parameters
define the physical limits of the printing device, The
final +two rarameters define the length of the logical
line and 1ts origin with respect t¢ the left edge of
the parer. Printing starts at c¢clurn LO + LM, and ends
at LO + RM, where LM and RM are the logical marcoins
estaplished by ",line layout", When using the "facing"
feature (see ",paging mode"), the lecgical left margin
is LL = RM on even pages, and the right marain is LL =
LM, The parameters for the lavout coemmand must satisfy:

min{LD « LL = PLM, PRM =~ LO) >
max (PLM = LO, LO » LL = PREM),
LL » 2%, and PBM = PTH > 6,

This conmmand sets LM to 15, RKM te LL - 10, TM to PTM,
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and BM to PBM = 6, (These marqin settings produce the
standard 1,5 inch left, and 1 inch right, ton, and
rottom margins,)

Initially RUNOFF sets the margins for teletyre output to:

« lBYOUL 6, 89, €, 66, 85, ¢
«line layout 15, 7%
WEL11

The printer lavouts is:

«layout 5, 137' 6, A6, BB, 1B
Lr.page layout 6, 60, 4

The logical nmargins must satisfy:

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

2e4-2azagrach Eormatting

.caragraph spacine X
This specifies how many lines are t¢ ke inserted peteen
paragraphs, Initial setting = 1.

.Daragraph 1ndentatian N
This smeciﬁies how many additional spaces to insert at
the reainning of a paragraph. Initial setting = 5,

«aragranh undentation N ,
This command is the same as ",paragranh indentation
=N", That is, N fewer sapaces are inserted at the
peainning of the caragrach,

2+8.3p8cial Line. Justification.and. cantrol
These commands pertain to the next loaical line, The
end of the line should be designated witkr a brask,

center ‘
center the next line,

g
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«indent N i ‘
Indent the next line N spaces., 1If ¥ is not provided, &
is asgumed,

UNndent N .
Start the next line N spaces to the left of the nornmal
marain, This command is the same as ",indent =y",

Jrmarain , ) .
Justify the next line againgt the right hand margin.

2.5.488ding..and, Baging

Jeader XXXXXXX _ ‘ )
RUNOFF accerts a heading to go on the first line of
each page, The heading string is assured to start at
the £irst nene~blank gheracteyr after thﬂ gontrol word
and end at carriage return.

+heasding mode (param)
{raran> determines the postion of the headiny on the
line, <param)> mayv ke any of the following,

CENTER
The headar will be centered on the line,

MARGIN ; _
The heacder will be adjusted against the right
marain.

FACING
on even numcered pages the header 15 sdiusted
acainst the right margin, 0On odd razes it is
adjusted against the left mergin,

CPROBED ‘ »
the header will pe adijusted against the opro=
alte margin f£rom tne page nunmrer, This 1is
the initial mode,

L2ging mode (paranmd
This command determines the placing of the page number,
All parameters are octional, <parsm) may ke any one or
nore of the following commands. In case of conflict
the lategt command wins,
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CENTER
The page numpers are centered hetween the
logical marains,

MARGIN ) y
The rase number is adjusted against the riaht
margin,.

FACING
On even numkered pages the number will be
adjusted against the right nargin, O odd
numpered vpades the nunker will be adiusted
sgainst the left margin,

TOF

Pege numbers are vlaced on the first line,
BOTTON |

Fege nurmkbers are nlaced on the last line,
QFF

Printing page numbers is discontinued,

PREFIX "<astring>"

SECTION "<string>"

SUFFIX "<string>"
The strings ¢of characters ketween aquotation
marks are used to form the rage string, which
nas the form:

<crefix><sectiond<page numcer><suffixd,

AnY or all of these strings mav ke null. The
sectlion strirg is aconsidered te ke rart of
the rane number for purposes of indexing,

Initial mode is:

«paging mode TOP MARGIN PREFIX "Page!
0aging mode SECTION "" SUFFIX "¢

If neither rage number nor hesading is used, the text
will start on the first logical line, (Ctherwise it
will start on <he E£ourth logical line, T£ the rage
nurber is at the cottom, text will end on the fourth
line from the bottom, 1If the raging and heading mode
cenflict, the rage string overwrites the heading,
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«0dd page
This control word causes the current race to be printed

out and the next page to ke gtarted with +he next
higher 0dd numker,

age N .
If N is present, insert & race bresk and start number=
ing the next page with N, Otherwise, turn the paging
rode on and de¢ not insert a page break,

sejeat XN ,
Insert a rvage Dpreak Lf either there are fewer than ¥
lines left on the page or N is not rresent,

2.2 Linew and_Spacing

«8ingle space ,
Single sgace ell lines within paracraphs, This is the
initial state,

dounle scace , )
Double space all lines within paragraphs,

sBrace N . . L
Cutput N line spaces, If X 1ig net orovided, 1 is
agsumed, In case of page overflow all rememining blank
lines to ke outrut are deleted,

+Elagure sracing N
This command 1is ecuivelent to ",eject u" followed by
".space N", These commands provide the only means of
creating klank lines,

treak ) .

) The lineg refore and after this comrand will not he run
together in £1l1 mode, A simeler way t¢¢ get a line
rreak is to insert one or meore klank lines in the text,

«fegin group

NG aroupr
The output 1lines enclosed :tetween these two conmands
are forced tc lie on a page, Thus this conmpand acts in
& manner similar t¢ ".efect N", where N has the 'richt!
value,
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2.8.81acellanecns

.sunderline |
The fellowina line is underlined,

literal
The next line is taken as part of text whether or not
it beaing with dot,

«e80ace {Char)

+8hift <char)

«tak character <(char>
The aiven character bacomes the escare, shift, or tab
character, The varameter f£or the +8hift and ,teb charw
acter ceonmands may be null, if no shift or tak charace
ter 1s desired,

define command <{name)

«8nd conmand

«Call <name)
These conmmands aive the use: the orrortunity to combine
text and control lines to form his own cormands, All
text and command linas Letween the first and second
commends is stored away under NAME, When +the third
command  1s executed, the stored string is read and the
commands within the string are executed, Recursion 1is
net permitted,

index <phrase>, <(phrase)
RUNOFF saves the first phrase in the main index tatle
and the second phrase (4if any) in a subn=index table
associated with the first phrase,

The index 1is formatted and output after the last racge
of text, Two tuilt=in put redefinavle formats, RINDEX
and SINDEX, are used to format the index as ahown in
the feollowing exanmple,

Algorithms, 40, 78, ¢ uses RINDEX
analvsis of, 27, ¢« uses SIHNDEX

The following lines qgive the initial definitions for
the indexinge formats,

define format QINDEX #£(A)
ARAAARAAAAAARDARAAARAAAARAAD

AAAAARRAAAAARAARAAARAARAR
end format
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define format SINDEX £(A)
AARAARRARARAAADAAAAARARAR
MAAAAAARAAAAPAAARAAARAA
.end format

In order t0 get an index outnut in two columns, ",line
layout 15, 75, 2, 4" should be the last 1line of the
input,
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In the summary the following conventions are used for
paraneters,

Sympol Meaning
N a numbher
¢ a charascter
8 a string
W a word (or name)
P a general parameter

Any gymkol may be followed by w, indicating that its use is
ortional as that parameter of the command, If an optional
parameter is left out, the effect is t¢ not change the state
of RUNOFF, excert where stated ctherwise ahove, The uge of
+ following a kreak tvee indicates that the actual break is
dependent on the value or pregence of the rarameter,

Tyre of Autenmatic

Ackreviation command Break Section
1 «E111 line 2,1
NE nefill line 2.1
«ad «28diust line 2,1
n3 nOojust line 2.1
Af Jdefine format W P nene 2,1
ef «end format none 2.1
+Em oﬁgrmat W line 2,1
Ny shyghenste none 2,2
NN «NOhyrhen none 2.2
-3 IlOB8SBYY W sae W none 2.2
DB sNyphenation break none 2.2
«la elavout Nw, Nw, Nv, Nw, N», N# vage 2,3
vl AGe 18YOUL Nw, N#, Nw rage 2.3
11 2iine layout Nw, N, N», N« column 2.3
I o reduce margin Ne, HNe line 2.3
.2n s2xpaNnd margin Ne, Nw line 2,3
«8r «&8nd reduction line 2.3
-t «aragrach spacing none 2.4
431 «aragrarh indentation N none 2.4
RU «SAragrarh undentation N none 2.4
.ce sCenter line 2.5
odin «dindent No line 2,5
«un suUndent N line 2.5
M2 Jnargin line 2.5
he eader § none 2.6
hm +Neading mede P none 2.6
om .raging mede P none 2.6
on «06d rage razse 2.6
Ta page N vage+ 2.6
2% 2300t N rage+ 2.6
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Abbreviation Command
«88 «8ingle scace
«ds vJouble space
30 «Srace Ne
E3 «figure espacing ¥
1 <4 sCreak
0a Degin aroup
8 «8nd groun
oUl «underline
11 eliteral
23 «28Care C
«8h «8hlft Cw
. J .tabWCh&racter Cw
Qo Adefine command %
Y. 8nd commandg
ol call W
ix sindex 8, S«

March 27,

1973 Fage

Tyre of Automatic

Breek Section

line
line
line
line
line
none
none
line
none
none
none
nene
none
none
none
none

L I I R R A I
WO LT OO M-I-I~3IT-TJ -3}
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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

Narch 27,

1973

Page

17




Index to RUNOFF Manual
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hychenate, 7, 15
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layout, 8, 18
1;n&. 2

line break, 2

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

margin, 10, 15,
heading mode, 10
caging mocde, 11

nofill, 4, 1%
nohvphen, 7, 18
nofust, 4, 1%

0dd page, 12, 15

~Ofﬂ;

paging mode, 11
orposed,
headina nmode, 10

Mareh 27, 1973 Page

vace, 12, 18

rage layeut, 7, 15

rage strine,

~ definition of, 11

ceding rmode, 10, 18

raragraph,
definitien, 2
indentation, ¢, 18
sracine, 9, 18
undentaticon, 9, 18

chveical line, 2

reduce margin, &, 15

Shiﬂtp 1§f 16
single scace, 1%, 16
space, 12, 16

tat character, 13, 16
ton,
naging mode, 11

undent, 10, 15
underline, 13, 16

18




