MULTICS TECHNICAL BULLETIN MTB 346

"~ Tot

MTB Distribution
From: Ee Joe Wallman
Nate? 1977 October 11

Subjectt New runoff revisited

A deslgn review wmas held 1977 June 9 on MTB 337y "New runofft
Implementat]lon™. Thls MTB documents the results of that review
and serves as the next step 1In tre formal Installiation of an
advanced text formatting capablililty on Muttics.

The slonlflcant Ltems resulting from the review areeces

1. The pursult of the goal of compatibiifty with BCPL runoff Is
to be abandoned and an entlrely new text formattling program
Is to be created. Thls new program ls to be named "“compose™
(with added name and entry “comp®) and Is to enjoy maximum
freedom of deslign.

~ 2. Concurrent with the release of compose, a8 source converter
(tentatively named ™convert_runoff™ wlth “cv_rf" added name
and entry) wil! be released. Thls tool wlil convert runott
lnput flles to compose Input flles. ’

3. The declslon to replace the B8CPL Implementatlon of runotff
with a truly compatlble and more effliclent PL/I
Implementation Is tabled for revlew by Multics Prolect
managerent, The Inoplementatjon chosen (If any) should be
selected on the basis of the results of compare_ascll tests
on the outpute.

Lo Fourteen secondary changes were requested durlng the review
and were accepted for Implementatjione. Some of trese
are/were already planned.

» Supoort graohlc set exceptions {illke the .chars feature)
for all devica2s Including IBM 2741s.

®w Provlde an artwork test case flie for persons creating
devlce tables tor new termlnals.

———— — -

P/~ Multics Prolect Internal worklng documentatlon. Not to be reprc-
duced or distrlbuted outslde the Multlcs Project.
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Accept mul ti-segment flles as lnput.
In galley mode, print a footnote header after the footnote
to show proper exlt from tootnote mode.
Delete the -flle and -nocontrol contrai arguments.
Change the default extra 1left margln space from 20 to 0
for output Irtended for the 1lne printer.
Change the undocumented debugglng control arguments as
foljowst

-bugfiley, =-bf =-> =-debug_flle, -dbt

-after, -af -> =debug_after, -dba

-pause, =psS -> -debug_pause, -dbp
Provide an Infto ftlle describing the dlfferences between
runoff and compose.
Produce an error dliagnostlc message for varlabte
references of the form %“a bZe.
Show (lne rumbers (for the -number optlon) In the form *|}
n" where "|*" ls the Insert flle Index and "n" s the [nput
Ilne number withln the flle currently actlve. Print the
1lst of insert fllesy, showing the Index numbers, on
user_output 3after tre document ocutput |ls comgpiete.
Provide an InoutFliedlr bulltin (sirilar to fec_dlr) that
nlll contain the patftname ot the dlrectory contalnirg the
current Ingut flle, whose name Is In InputF]l leName,

Allow dynamic changes of the least word part for
hyprenatlon wlth an optloral parameter on the .hyn
control.

Provide an indent_both (.1nb) control for ease |n
subparagraching.

Pemove the automatlic numberlng feature of the -lines
option,

The remalnder of thls MTB ls a restatement of MIB 337

ratlecting the redirection of the effort, Draft MPM style
documentatlon for compose |s attached.
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INTROBUCTION

It has tong been recognlzed that there are several malor
deflclencles In the current lamplementatlion of runoff. Not tthe
{east among these aret

u# The I[mplementation Is done 1In a language (BCPL) not part of
the standard Muitlcs product and not supported by Honevwelitl.

@ The avallable expertise In the |Implementatlon language Is so
thin that [t Is very difficult to schedule timely responses to
required bug fixes and virtually Imposslbie to obtaln
comm]ltments ftor deslrapble enhancements.

& The formatting algorlthms used do not lend themselves readlly
to extenslion for sophlsticated technlques of document
production {(multl-column text, tabular data, Insertion of llne
art and graphlcs, etc.).

@ The LImplementatlon does not lend [tself to extenslon for
suoport of modern document transcriptlon devices such as
Olablo(1l) printer terminals and photocomposlng machlines.

When considered In tre 1llght of high fevels of Interest on
the part of varlous current and prospectlve customers, these (and
simltar) deflclencles led to the concluslon that 2a new, more
powerful, flexiblte, and extenslible document formatter was needed.
Hence, an Implementation effort was begun In Phoenlx embodylng
sdvanced text formattlng algorlthms and a high capabliity for
extenslbllility. Thls develapment has now reached a point wtere |t
msy te consldered for Instatlatlon In the standard system,

{1) Reglstered Trademark, Xerox Corporatlon.
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HIGHLIGHTS OF THE IMPLEMENTATION

@ A new control structure and syntax ls orovided. The new
controls have high mnemonlc content and generally occur In
matched palrs (e.ga.y "In*"/"out™, "on™/“offt", "begin™/"end",

“teft*/"right™y etce)e. As In runoff, a controj§ must be
followed by 3t ieast one blank {ASCII SP), The followlrg tist
sumarlzes the new controls. (In thls 1t1lsty 3 stashed-b, "B",

represents a | lteral blank character.)

¥ (<s5tring>} comment
«~ {<string>} comment
«at align
: both (left/rlght)
center
inslde
left
outside
right
« Db block-begln
intine
{<#>) artwork
C<e>) equatlons
{s} faootnote
intine
C<h>) kKeep
C<i>} tlteral
{<name>} named{1)
{<#>} plcture(2)
«be block=-end
att
art
equations
footnote
keep
tlteral
named{1)
picture{i)
«br break
format
block
format
tn} need
{eiolini+n} . page
{n}{<string>3 skip

TO =00

[VVI 1

T D= X 0 0 X O J == X o D

VO J - X

{1) Not implemented for [nitlial refease.

(?) Formatted plcture bliocks not impiemented for Inltlal release.
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«C

«Csd
. Cctd
«dmp
e &XC
- fb

«fl

- %

3

« F1

[« 2002V AR - 9

«ft

(=2 B« B> ¢

{c}

Cc?

{(-alll-usert=-modli<var {ist>}
<exor>

{<+n>} {etlola)
{(<#+n>) {elola)

{<H>I{enI{titie>)
{<#>3{enY{t1ltie>}
{<#>30en){tltie>)
{(<#>3{enY{tltle>}

«JO <name>

- hb
]
b
e

«hi

QO =0 0 X

«ht

J =-Q

.hy

D -

w
<1kl
«ifl
«ift

{<+n>) {elols)
{<+n>3} {elols}

(<#>{n3lt]ltle>}
(<#>3{#nI{t |t1e>)
(<> {enI{t1ltle>)
{<#>3{enI{titie>)
(<#>3(enICtitie>]

{<name>»)} (NS yNSyNSsesel
{cCCesel
<name> C

(<)
<word>
<name>
<name> {<expr>}

MTB 3L6

change-bars (1)
defetlonil)
off(1)
on(1)

change-symbcl-dellm]lter

change-tltie-delimliter

dump {1)

execute~-command

footer-block(yi)
begln(1)
begin(1)
end(1)

fit1i
default
off
on

footer-1iine
alt
all
even
odad

footnote
hotd{(1)
paged
running(1)
unreferenced
go-to

header-block (1)
begin(y)
begin(1)
end{1)

header=-1lilne
all
att
even
focotnotes
odd

horlzontal-tabs
defline
off
on

hvyphenate
default
off
on
word(1)

Insert=-block (1)

insert-file

Insert-footnotes(i)

(1)

— — ——

Not [mplementaed for Inltial release.
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Insert-graphlic(1)

.1r Indent
] teft
b (+n} both (left/rlght)
1 (&n} feft
r {+n} rlght
«1a <name> Jabel
o Is (#n} fine-space
«pd page~-define
B Cl.wdl all
i (&0} length
nw (#n} width
+0s (#n} page=-space
ord read
ort return
«SD space
B (&n) block
b {(+n} block
f (#n} format
aSHP set-reterence
B <name> <axor> varlable
C <name> <expri> by t<expr2>} counter
m mode {<npame>,<name>qssee} mode
v <name> <expr> varlabie
«ta tab le{l)
b (<name>} {<col def> ...} definell)
f {CCCaesl} Off(i)
n <name> C on(i)
. tb title-block(l)
¥ (<+n>3} {cin} begin(1)
b {<+n>2} (cih} begin(1)
e end (1)
ot titte-line
c (<> {an2{title>} caption
n (<#>2{endititie>) headlng
«+tre cda.. translate-exceptions
strf cd.. transiate-formatted
+ts {<expr>} test
«ty {<exor>} tyoe
«Un undent
B (+n? jeft
1 (#n} feft
n (+n) lett-nobreak
r (&n} rlight
sUr <axpr> use-reference
Not Implemented for Inltlal release.
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sV m vertical-margln
B (befohytd all
b C(+n) bottom
¥ (&n) footer
h {+n} header
t {0} top
oWl widow
B (#n} text
f (&n} footnote (1)
t {(+n} text
«NWrft <path> <loa_ ctl string» wrlte-formatted (1)
«Wro <path> <jlox_ order> wrlte-order (1)
+Wrt <path> {<text>} wrlte-text
-wt walt

The reader should nrote that three controls (fi1}, hyphenate,
and Indent) have a “default"™ form. The formatting parameters
assoclated wlth these controls have default values that rmay be
changed with command llne control arquments, namelvy,
“-noflii1"™, -hyphenate™, and “-lndent”, respectlvely.

Input flles {slngle- or mul tl-segment) are treczted =2s
contlnuous character strings with lengths derlved from tbhe
bitcounts of the segments. Control arguments {(excepnt
-arguments) and [nput flle names may be freely Iintermlxed In
the command | lne. All glven control arguments apply to atl
glven lnput flle names. Up to 100 Input flle pathnames may be
glven tor one lnvocation of the command. Output Is written to
I/0 swltches attached through tre tty_ or vflie_ I/0 mcdules,
thus permitting output flles to grow to multi-segment flles.,
Parameters wlth braces {("“{}") are optlonaj and thelr default
value are glven In parentheses. The followling 1ilst summar]lzes
the control arjuments.,

~arguments (argl «esls =39 Largli «se} (") (must be last) (1)
-check, =ck

-devlce {namel}, -dv {name} ("asclii"™)
-exception_graphlcse -excep

~axecute “ctllteee™y =~ex "ctlitae" (™™M){1)

-from {(n}, -fm (n3} (1)

~-galley In1}{n2¥, =gl 1{n13{4yn2} (1,end-of=-Ffltle)
-hyphenate (n}y =-hyph (n}y =-hph {n} (3)

-1ndent {n}, -in {(n) (0

~lrout_flte pathy =-1f path (path ls requlred)

-} inespace (nl},y, =-is (n} (1)

-noart, -noa

-nofilly -nof

-number, -nb

-number_brlaf, -nbb

(1) Not Implemented for Inltlal release,
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-output_flle (patr}y, =-of {path) {{wdl>input_flie.compout)
-page {(ningyn}, -pc (ninsn} (n Is regqulred)

-parameter string, -om string (string Is requlred)

-pass {r} (1)

-stopy -S5O

-to {n} (end-of-flle)

-walty -wt

The folilowlng controls will not be in the user documentatlon:

~-dabug (n1}{,n2}, -dt {N13{,n2} (i1.end~of-fl le}

causes certaln program debugglng messages assoclated
Wwith the processlina of Illnes {n1} to (n2} of the [nput
fite to be written to wuser_outoput. Trtese messages
allfow the developer to observe the detalls of the
processing of text and controls.

-debug_after {n}, =-dba P} (1)

produce debugging output oniy after 1{Jilne {(n} of ttre
command Illre Input flle Is processed. Thls feature
permits the sklpplng of the first N occurences of an
Insert flle In order to debug the {(N41)st occurence.

~debug_fite (flle)y, -dbf {flle} (command tine flle)

produce debugging output only when processing the flle
{ftllel, {flle} may be elther a command tlne Input flle
or an Inserted flle.

-debug_pause,y -dbp

causes tre program to pause after readling esch Input
line In tha debug range and to walt for a NL character
from user_lilnrut. The Input characters from user_irput
are discardeds This feature assures a “ctean polnt™ at
whlch the develorer can QUIT, lInvoke probe or debug,
and restart the process Inge.

-meter, -mt

causes the program to record metering data for tater
display with the *“compm™ commands The data recorded
Inctude eflasped time, virtual CPU tlme, page faults,
Input 1lres reads, non-blank output Ilnes printed,
counts of the number of occurences of each control, and
counts of trhe number of references to each bulltlin
varliable.
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@ The assumed default devlice for termin3al output ls the terminal
type recorded In the user®s logln data. The assumed default
devlce tor flle output Is an ASCIT 1ine printer.

® Page composition Is accompljished by means of text blockse.
Text ls obtalned from the Input flle{s) and Is formatted Into
output llnes according to the controls. The formatted output
llnes are accumulated Into a text block untll an expllicit or
Impliclt text block break; then the block s composed Into tre
output page. It the block may be spllt between pages, 3
minimum number of |Iines {tong known [In the typesetting
Industry as a "wldow™) must appear on each page. The wldow
slze Is controflable by the user. Most blocks are spllttable,
but certaln ones (e«ge.s Dplcture blocks and keep blocks) are
not. Most blocks may appear anywhere on the outout pzge and
are composed as they occear, Certaln blocks (e.gsy header
blocksy footer blocksy named blocks) elther arpear at flxed
locations on the page or at a locatlon speclfied by the user,

2 The characterlistlics of the device belng used for cutput are
glven [In an external device drilver table. The use of this
driving table technlaoue greatly eases the problem of
suoporting new devices as they become avallable znd ations ttre
program code {(at least as a goal) to be device Independent.

8 The lrolementatlon attempts to make efflclent use of system
resources In order to mlnimlze tre doliar cost of wusage.
Continulng development wll!l conslder resource effliclercy as
mandatory.

m The {mpiementation makes extensive use of tempcrary secments
(and the temporary segment manager) and defined areas Instead
of allocatlons In free storage or In the stack. This
technlque allowns much wmare [nformatlion to be retalned during
an Invocation. For exampley, Insert file data Is retalned In a
temporary segment and sufficlent space Is avallabie toc allow
the Implementation to "know™ over 900 insert flles. Part of
the Insert flle data retalned Is the <name> and locatlon of
every .la control encountered. These retalned data make ¢t
unnecessary to ever rescan an lnout flle when searchling ftor
{abels. In supgpgort ot dynamlc Insert flles, the bl tccunt and
date-tlme-modifled are aiso retalned and checked on every flle
Insertion.

m BActlve functions are directly supported by treating trem as
pseudo-varjiables during wvarlable substitutior. The sare
actlve ftunctlon syntax as that supported by the command
processor [s used ard tre bracketed string Is erclosed within
the symbo! deflmlter ("%*™) characters. For example, [f the
author of a document expected a response from the addressees
within 3 speclifled time 1lmlt, say two weeks from next
Tuesdays the stringt
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«Ur Your resoonse |s expected by %llong_date Tue 2 weekslZ.
would generate an arcprogrilate sentence.

m Text {lnes are radded for al lgnment by attemnting to
distribute white space uniformly across the llne Instead of by
the alternatirg teft-right method. Thls algorithe more
closely approximates the uniform proportioral expanslon
technlque used In classlcal typesetting. Moreover, [t allows
extentlon of the <code %o support devices wlth the capsbliity
In a more stralghtforward manner.

m The conventloral use of tre syrbol detllm]lter character as a
reference to tre current opage number ls not supported. The
value of the current page number may be obtalned only trrouch
use of the bulltin varlablte "PageNo™. Hence, the controli

«fo tilpage 7% of Y{1

such as used In the automated MCR generator wiil not produce
the desired result, This construct must be rewrltten as?

«fl llpage “PaqgeNo” of YPageNoZ!l!}

Note that the parsing algorithm for the symbol detlimlter has
ngt been changed othar than the redefinltion of ¢thls ore
exceptloral case.

a The Irplementation provides a galley format optlon that
permlts a ranqge of lnout flle Ilne numbers to be speclifled.
Galley format ls used tradltlonally In the prirting Industry
to check grammar., spelting, and techlncal! content of text
tefore It iIs composed into pagesa. The formzt provided lIs
deflned as unpzged, single column text wlthout runnling headers
and footers and wlilth footnotes 1Immedlately folloning the
referencling paragraph.

wm The value dlsplayed for the -number control argument may be a
compound number of the form i r*. 1If "1™ 1ls present, 1t Is
the Internal [ndex number of an Inserted file whose entrynanme
and pathrame are glven [In a 1ist follonwing the formatted
output In the same manner as transiator Include flles. “n™ lIs
always the Input flle 1ine number of the fine contalnlrg the
filrst printed character of the output Ilne. Lilnes numbers are
not displayed on inserted blank {lnes,

" The label! names In a flle must be unlque. The retention of

label Informaticn from flles In order to reduce flle searchling
precludes non-unjique fabel names.
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DETAILED DIFFERENCES

This sectlion glves all the krown dl fferences between BCFL

runoff and compose.

Mlssing:?

] “<name> negation of switch control args [s not supported.

& The -no_control cortraol argument s not supported.

a The -baill control argument ls not supportede.

o The -no_pagination control argument s not supported.

Changed:?

) New controls are proposeds. See maoping below and control
descriptions In the attached MPM deocumentation.

" Line padding s distributed.

- Labed names must be unlgue withiln an input file.

. The number displayed for tha =-number optlon refers to thre
Input Ilne contalnlng tre flrst character on the output llne.

. The maximum number of characters In a VYine kas been ralsed
from 364 to 1800,

] The =-hyphenate control arg takes an optlonal value speclfylng
the srallest separated word part.

] Three dl fferent breaks are deflned} format, blockes, and pages.
Most controls that break cause format breaks, some cause
block breaksy and 3 few cause page breaks.

] Plcture blocks are not splilte. This méans that trree stacked
plcturesy, each 273 page, will occupy three pages In the
outputy, Nnot two pages. Plcture blocks are actually a specliatl
form of keep blocks that permit maln 11lre text to be gromoted
ahead of them.

] The -page control argument accepts a tlst of pages to be
printed [nstead ot a new value for tha flrst pace number.

I The -segment control argument Is changed to -outout_¢tile anrd

wil! accept A patrname for a bulk outnut flle.
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L] The -chars control argumnent ls changed
-eyceptlon_grachlcs.

Added:

n Automatlc wlidow procassinge.

] NDlrect support of active functlons.

a Controls embedded [n text (using .ur controls).

] Bulitin artwork and mattr symbols.

. New control arguments!
-argument(i) argument array
-change_barsi(1) text change symbols
-check syntax check mode
-execute(l) execute glven controj tist
-galley unpaged output for proofling
~-llrespace change default 1lnespace value
-lnput_*tl1le Input flte path
-noart inhibit artwork generation
-output_fFflle bulk outout flie path

a2 Additlonal controt functlons.

text allgnment at rlght margin, page center, lnslde
outslde marglns.

user defined counters

text titles

keep biocks

named blocks

tocatized hypheratlon control

.control over wldowling

to

and

{1) Not iImplemented for [Initlal release.
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NA

The

«2d
«br
-Ch
s€h
«fth
ofr t
o ft
«he
- 13
emi
oMb
«ms
-nf
« 0D
oD
-Sk
«SS
oty
ent

Attached to thls MTB s a
the compose command.

MAPPING OF OLD/NEW CONTROLS

MTB 346

mapping of the o0)d controls onto the new 1s as follows?

«alb
«brt
«tre
«hte
.h',
« ftp

«bbf/.bet

«hta
« la
avmt
«VMmb
.ls
«flf
«brp
«pdl
«brs
«Is 1
oty
ent

o]

«ar
«CC
«ds
s€Q
«fi
«fr
« gb
o1t
ol
«m2
«Ma
«NAa
.of
«PD3a
- rd
«SD
«tr
«UnN
*

2 Srm ar
«Csd
ols 2
«bbhe n
ofln

f .ftr
«gJgo
ol’l
«bbil n
svVmh
avmt/avmb
«all
«flo
«brp Nnitn
ord
«Spb
otrt
«unl

< ¥

draft of a

+ DD
«Ce
«ef
«EX
«fo
«fr
.gf
«In
o 11
«M3
« Mp
<« Ne
«0h
+pl
.ro
« S
o ts
-« ur

«brp
«bbe
« fle
« EXC
«.fla
«ftu
« g0
«int
.de
svmf
«PS
«brn
ehilo
«-bbp
aSrm
21 STV
ots
s Ur

n
rl

new MPM descrlptlion of

Needless to say,
were produced by the proposed [mplementatlion.

thls

document and lts
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compose

Name: compose, comp

The compose command is used to prepare formatted documents from raw text
segments for production on various documentation devices including line printers

and user
controls

terminals. Outgut pages are composed from various text blocks and
provided in inpu

files. Detailed control over page composition is

provided by controls in the input file.

Details of the "source language' and various compose controls are discussed
later in this description.

Usage

compose paths {-control_args}

where:

1. paths
are the pathnames of input files to be processed. The suffix
"compin" must be the last component of the input file entrynames;
however. the suffix need not be supplied in the command line., 1If
two or more pathnames are specified, they are treated as if compose
had been invoked separately for each. Up to one hundred (100) input
files may be given with one invocation of the command. Output is
produced in the order in which the athnames are given 1in the
command line. Input files may be either single-segment (SSF) or
multi-segment (MSF) files. Qutput files for very large documents
are converted to multi-segment files.

2. control _args
may be chosen from the following 1list. Any control argument
specified in the command line applies to_all 1input file gathnames
given. Except for "-arguments'. control arguments may be freely

intermixed with input file pathnames.

-arguments argi .... -ag argi

-change bars {

When given. this control argument must be the last control argument
in the command line. It indicates that all fields following are
string values to be placed in the indefinite set of program builtin
variables named "CommandArgl" through "CommandArgn" where "n" is the
number of such fields. The program builtin variable
"CommandArgCount" is set to "n".

g,l.r.d}. -cb {p,1,r,d}

enables he generation of text change symbols in the output
according to the parameters given. Change symbols are shown in the
text margins as determined by controls in the text. The default for

change symbol eneration is OFF. All the parameters for this
control ar%umen are ogtional but, if any are given, they must
appear in he order shown, If any parameter is skipped., 1its

separating comma must still be given. Skipped parameters retain
their default values. The parameters are...

{p} a symbol placement key character and may have the values; "1
for left margin, "r" for right margin. “i" for inside margin. or
"o" for outside margin. The default for {p} is "o".

DRAFT: MAY BE CHANGED 1 10/12/77 AG92
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{1} the definition of the text change symbol to be placed to the
left of text. It must be of the form "<string>n" where
"<string>- 1is any character string and "n" is the separation
from the text. The default value for "<string>" is a vertical
bar ("|") and the default value for n" is 2. "n" may not be
given unless "<string>" is also given. "<string>" may be given
as a conventional artwork symbo (see ‘'"Constructing Artwork"
later in this description).

{r} the definition of the text change symbol to be placed to the
right of text. It must be of the same form as {1} above.

{d} the definition of the text deletion symbol. It must be of the
same form as El} above except that the detault for '<string>" is
the asterisk ("#*1).

~-check, -ck

performs syntax checking on the input file(s) by grocessing all text
and controls but does not produce any output. The default for this
feature is OFF.

~device {name}. -dv {name}

prepares output compatible with the device specified. This control
argument is used when the target device for output is not the
default device for the output mode selected. The default value for
{name} is "ascii". If the -output_file control argument is given.
the default device is taken to be an ASCII line printer. If the
-output_file control argument is not given. the default device is
taken to be the user's terminal which is determined from the login
data. Any device for which {name}.comp_device_table exists is a
supported device (see "Device Driver Tables for compose! later in
this description).

-exception_graghics, -excep

-execute “ctl 1;ctl 2;

~-from {n}

-galley {n1}{,n2}

DRAFT:

flags certain key characters and 1lines in the output by writing the
composed output line to a segment the name of which is formed by
replacing the ‘"compin" suffix of the input file entryname with the
suffix "compx*. In this description, this segment is referred to as
the exception-graphics file. Normal output is not affected. Page
and line numbers referring to the normal output appear with each
flagged line in the excegtion—graphics file. The default set of key
characters is given in the device driver table for the target device
and may be modified bY the user (see the translate-exceptions
control under "Controls" later in this description). The default
for this feature is OFF.

...3ctl n",...5ctl 1;ctl 2;...7ctl n"
The parameter for this control argument 1s a single quoted,
semi-colon segarated string of compose controls. The given controls
are executed before each %1ven input file and may serve to create an

"environment" for composition.
~-fm {n}
starts printed output at page {n}. This control argument is

mutually exclusive with the -pages control argument. The default
value of {n} is 1

-gl {n1}{,n2} . .
roduces galiey format (unpaged single c¢olumn text without running
eaders and footers) output for lines {n1} throu%h {n2} of the input

file. The default value of {n1} is 1 and the_ default value for {n2}

is the last line in the input file. If {n2} is not given. a comma

need not be given. If {n1} is not given. a comma must precede a

given value for {n2}. The default for this feature is OFF.

MAY BE CHANGED 2 10/12/71 AG92
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~-hyphenate {n}, ygh {n}. -hph {n} .
changes the default hyf enation mode from OFF to ON The optional

arameter {n} is the ength of the smallest separated word part.
ts default value is

-indent {nl. -in {n} ) L
adds {n} spaces at the left margin of the output. This space is in
addition to any indentation given with indent-left controls in the
text. The default value of {n} is 0

-input_file <path>, -if <path>
<{path> is the name of an input file even though it may have the
appearance of a numeric parameter or a control argument.

-linespace {n}. -ls {n}
ﬁanges the default 1line spacing value to {n}. The line-space

gontrol uses {n} as a minimum value. The default value for {n} is

-noart, -noa
disables the conversion of conventional artwork constructs so that

the details of those constructs may be seen in the formatted pages.
The default for the artwork conversion feature is ON.

-nofill. -nof

sets the default fill mode to OFF. If this control argument is not
given, the default fill mode is ON.

-number, -nb
rints input line numbers at the 1left margin of the output. The
ine numbers have the form "i n" where "i" is the index number of an

inserted file. A 1list of inserted files show1n% the index numbers
is written on user_output after completion of all text processing.
The default for this feature is OFF.

-number_brief, -nbb

grlnts 1nput line numbers at the left margin of the output as for
he -number control argument but the list of inserted files is not

produced.
-output_file {<Eath -of {<pathd>}
directs composed output to a file instead of to the user's

terminal. If {<path>} is not given, then the outgut for all given
input files is written to individual output files the names of which
are formed b{ replacing the "compin" suffix of the input file
entrynames with the suffix "“compout". If {<path>} is given. then
output for all given ingut files 1is accumulated in that single bulk
output file. The default for this feature is OFF.

-pages ni{n,n} {...}, -pgs ni{n.,n} {...}
speclfles a blank se arated list of selected pages to be printed.
Each member of the list must be a single page, %n , or a range of

pages, {n,n}. The Eage numbers given must steadily increase without
dupllcatlon east one page must be specified. Up to one
hundred (100) pages may be specified. This control argument is

mutually exclusive with the -from and -to control arguments. The
default for this feature is OFF.

-parameter {"string" }£ -pm {"string"}
r

assigns the ing value "string” to the builtin variable
“Parameter". The default value for "string" is an empty string.

DRAFT: MAY BE CHANGED 3 10/12/77 AG92
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-passes {n}, -pass {n}
processes the input file {n} times to permit proper evaluation of
expressions containing variables that are defined following their
reference(s) in the text., No output is produced until the last
pass. The default value for {n} is 1.

-stop., -sp
waits for a newline character (ASCII NL) from the user before
beginning the first page of output to the terminal and after each
page of output includln% the last page. Any other characters typed
are ignored, thus any forms positioning and tog-of-form notes for
special forms are easily accomplished. The default for this feature

is OFF.

-to {n}
ends output after the Eage numbered {n}. This control argument is
mutually exclusive with the -pages control argument. The default

value for {n} is the last page.

-wait, -wt
waits for a newline character (ASCII NL) before beginning the first
page of output to the terminal, but not between pages (see the -stop
control argument above). The default for this feature is OFF.

Notes

1. A compose input file contains intermixed text and controls. Contrcls are
distinguished from text by their format; ".XXM <variable_field>". See “-~
"Preparation of Input Files for compose'" jater in this description.

2. Summary of text controls See #Preparation of Input Files for compoge"
later 1n this description. 1In this list, ¥ is a literal blank (ASCII SP).

LR }(string)l comment
- {string> comment written to .compx file

.al align
both (left/right)

center

inside

left

outside

right
block-begin

inline

.bb

artwork
equations
footnote
inline

} keep
literal

name>}{,alr} named

} picture

block-end

all
artwork
equations
footnote
keep
literal

SEAT® I D kI

.be

HRPMODPS TOIRKHEAODE SO HHHOO
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i# <{+n> <titled>
i# <+n> <title>
# <+n> <title>
# <+n> <title>
# <+n> <title>

{(name)i {<ns,ns.ns...

<{name>
<name> {<expr>}

<path> {<name>}
{<+n>}

CHANGED

3

named
picture
break
block
block
format
need
page
skip
change-bars
deletion
of f
on

change-symbol-delimiter

change-title-delimiter
dump
error
execute-command
footer-block

begin

begin

eng
fill

default

of £

on
footer-line

all

all

even

odd
footnote

hold

paged

running

unreferenced
go=-to
header-block

begin

begin

en
header-line

all

all

even

footnotes

odd
horizontal-tabs

define

off

h gn t
vphenate

default

off

on

word
insert-block
insert-file
insert-footnotes
insert-graphic
indent

left
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b {<+n>
1 {<+n>
r {<+n>
.1la <name>
.1s {K4nd}
.pd
b {1l.w}
1 <tn>}
w {<+n>
.ps {<+m>}
.rd
.rt
.Sp
B {<+n>
b {<+n>
f {<+n>
.sr

B <name> <expr>

¢ <name> <expr1> {by t<ex?r2>}

m mode {<named>,<named
¢ v <name> <expr>
a

? %(name)} {{f}i{aln{s},{f}{aln{s})....

cee. ..
n <name> ¢

) el

tl
e #} §<tn>} {(title>1
h {# <+nd> <title>
tre {cd..
trf {cd.
ts %(expr)i
ty {<expr>
.un
B {<+nd>
1 {<aem>
n {<+n>
r {<+m>
.ur <expr>
.vm
¥ {<b.f,h,t>}
b {<+n>
£ {<+n>
h {<+n>
t (<>
wi
B {<+n>
f {<+n>
t {<+n>

.wrf <pathd> <ioa_ argumentsd>
.Wwro <path> <iox_ order>
.wit <{path> <text>

oW

Summary of builtin variables.
compose" later in this description.

AlignMode
ArtMode

MAY BE CHANGED

compose

both
left
right
label
line-space
page-define
all

length
width
page-space
read
return
space
block
block
format
set-reference
variable
counter
mode
variable
table
} define
off

on
title~block
begin

S

title-line
caption
heading
translate-exceptions
translate-formatted
test
type
undent
left
left
left-nobreak
right
use-reference
vertical-margin
all
bottom
footer
header
top
widow
text
footnote
text
write-formatted
write-order
write-text
wait

"Preparation of Input Files for

text alignment mode
artwork block flag
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BlockName
CallingFileName
CallinglLineNo
Date
Device
Eqent
EgMode
ExcepOpt
ExcepTable
ExtraMargin
FileName
FillMode
Footent
FootnoteMode
FootReset
From
Galley
HeadSpace
Hyphenating
Indent
IndentRight
InputDirName
InputFileName
InputLineno
InsertlIndex
KeepMode
LineNumberOpt
LinesLeft
LineSpace
NextPageNo
r QutputFileOpt
PageLength
PageLine
PageNo
PageSpace
PageWidth
Parameter
ParamPresent
Pass
PictureCount
Print
Sto OE
Sym olDelimiter
Time
TitleDelimiter
To
TrTable
Undent
UndentRl%ht
UserInpu
VMargBottom
VMargFooter
VMargHeader
VMargTop
WaitOpt
Widow
WidowFoot

~— DRAFT: MAY BE CHANGED
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the name of the current text block
name of calling file

line number of .ifi in calling file
current date

output device name

equation reference counter
equation mode flag

-exception graghlcs option flag
translation table for -exception_graphics
extra left margin value

name of current command line file
fill mode flag

footnote counter

footnote mode flag

footnote reset mode

value of ~from parameter

galley mode fla%

blank lines llowing page or text header
hthentation mode flag

alue of left margin indentation
value of right margin indentation
directory containing InputFileName
name of file being processed

line number within InputFileNmae
current insert file index

keep mode flag

line number option flag

text lines left on page

line spacing value

next page number

-output _file option flag

current gage length

line number on current page
current page number

count of form feeds between pages
current line length

passed parameter value

passed parameter flag

-passes value

picture blocks waiting

print fla

-stop option flag

symbol delimiter character
command inveccation time

title part delimiter character
-to value

text translation table

undent left margin value

undent right margin value

label value for builtin function
page bottom margin

footer margin

header margin

page top margin

-wait option flag

current text widow size

current footnote widow size
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Ereparation of Input Fileg for_compose

This section discusses the compose control ‘language" and the preparation
of compose input files.

Qutput pages are composed from an optional header block, various text
blocks, and an optional footer block. If all blocks for a page are empty (zero
line count). a page number is skipped and no output is produced.

Output text blocks are constructed from input text and control strings; may
congist of plain language paragraphs, 1line art diagrams. ruled aﬁles,
eguations, optional footnotes, or space reserved for hand-art or picture
addition; may be left and/or right justified or centered; and may be placed
arbitrarily on the page. There are two types of text blocks; the inline block
that is inserted into the output immediatel¥ upon the occurrence of a block
break, and the named block that is held for later insertion.

Header and footer blocks consist of top and bottom page margin space and up
to 20 lines of text. The ma¥ be specified the same or separately for odd and
even pages, and each tex line may be formatted text or be a <title> line
containing a left margin part. a centered part, and a right margin part (see
"Title Lines" later in this description).

Footnote blocks consist of collections of specially designated text lines
that are placed between the last main bod¥ text block on a page and the optional
footer block and may be composed with a format different from that used for the
main body text. Footnotes may be printed page-by-gage as they occur or may be
held for insertion as the user chooses. The default 1s page-by-page. Footnote
reference numbers may be paged (reset to "1" for each page) or running
(continuous throughout™ the document). Footnote reference number insertion may
be suppressed either locally for individual footnotes or globally throughout the
document. A footnote whose reference number is suppressed does not increment
ghe foo%note count. Any pending held footnotes are 1inserted at the end of the

ocument. .

Pages ma{ be numbered from an arbitary starting page number and page
numbers may e printed in any o the numeric display modes (see the
set-reference-mode control below).

Detailed control of page composition is provided by controls in the input
file. Controls have the form ".,XXM <variable_field>" and ma{ occupy an input
line by themselves or be embedded in other controls as a delimited reference
string as appropriate for the particular control. Qutput may be directed back
to the user's terminal or to a file for eventual transcription to another medium
(online printer or ma§netic tape, for example). If the output is directed back
to the user’'s terminal, it may be printed page bg page to allow ?ositioning of
special forms. Terminal devices with the full 9 character ASCII graphics set
are fully supported. For other devices having a limited character set, there is
a facility for replacing any character (or set of characters) with blanks or any
other characters of the user's choice. If special symbols are to be hand-drawn,
a separate segment with hand-art instructions can be created. The user can
define variables and cause expressions to be evaluated The user also has the
ability to refer to (and sometimes modify) variables connected with the
functioning of the program.

DRAFT: MAY BE CHANGED 8 10/12/77 AG92
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INPUT FILE ORGANIZATION

A comgose input file contains intermixed text and controls. Controls are
distinguished from text by their format; ".XXM <variable_field>". XXM is chosen
from the set of control mnemonic codes given below and <variable_field> depends

on the requirements of the particular control. One or more blanks must separate
XXM and <variable_field>.

If an input file line has a period in column one, the 1line is a control
line and may contain one and onli one control. Controls may be embedded in the
variable fields of other controls by enclosing them between special delimiter
characters (see "Symbol Delimiter" and "Embedded Controls' later in this
description). Embedded controls have the same effect as control lines except
for possible space insertion due to an end-of-line condition.

Input file lines starting with any character other than a period are
processed as text lines. If an Input file text line is too short or too long to
fill ap output line, text material is taken from or_ deferred to the next output
line (unless the fill mode is specifically disabled). A 1line starting with
white space (ASCII SP or HT) causes a format break An empty line or a line
containing only white space (one or more ASCII SP or HT) causes a block break
and generates a blank 1line in the output. See "Breaks" later in this
description.

Tab characters (ASCII HT) encountered in the input file lines are replaced
with that number of blanks required to reach the next Multics standard tab
colum (11, 21, 31, ...). (See the horizontal-tabs control in "Controls" later
in this description for a discussion of tabulation in the output.)

Normall% when in fill mode and a format break has not occurred, each
new-line (ASCII NL) character in the input file is replaced with a 81nﬁle blank
(ASCII SP). When an input text line ends with any of the characters ", ", 2",
o, estooor r:", or wit v, onmn or "1 followed by a double quotation mark
or “)', two blanks precede he ollowing word (if it is placed on the same
output line) instead of the normal single blank.

The maximum number of characters allowed on an{ input or output line is
1300. This value easily accommodates a twelve inch ine at the sixty-per-inch
pitch of various plotting terminals.

TERMINOLOGY

The following garagraphs describe various terms used or implied throughout
the compose description. .

DRAFT: MAY BE CHANGED 9 10712777 AG92
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Text Blocks

A text block is a block of composed output that is treated as an_entity.
It is formed by accumulating text from the input file until an explicit or
implicit block break is encountered. The text block is the basis for widow
processing. The widow size specifies the minimum number of text block lines
that may be split away from the block for distribution. No text block
containing less than twice the widow size is ever split. Text blocks containing
at least twice the widow size are broken in such a way that each part contains
at least the widow size. The default widow size is two lines for main bod{ text
and one line for footnotes. The widow size may be changed by the user with the
widow-text and widow-footnote controls.

Under certain conditions, the processing of a text block may be
~suspended”. When a block is suspended, certain parameters and variable values
associated with the block are set aside {or "pushed") for possible resumgtion of
processing in that block. If the block is resumed, those items are restored to
an active state (or "popped") and processing of the block continues.

Two major block types are defined; grimary blocks and secondary blocks.
Primary blocks are physically separate entities and may not intersect or overlap
in any way. Secondary blocks may overlap and may be contained within each other
and within primary blocks.

Four primary block types are defined.

inline
A text block that is composed into the output immediately upon its
completion.

named

A text block that is accumulated for later insertion at a point of the
users choice.

page header and pa%e footer
Text blocks hat are 1inserted at the top and bottom of each output
page.

footnote
A text block containing a conventional text footnote (including a
footnote reference number, if any) that is inserted under control of
the available footnote processing modes.

Five secondary block types are defined

artwork

A text block that contains conventional artwork constructs that are
converted to line art.

keep
A text block that is not subject to being split across pages.

picture

A special form of a keep block that allows following text to be
inserted ahead of it.

DRAFT: MAY BE CHANGED 10 10712777 AG92
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equation
A text block that may contain <title> lines (see "Title Lines™ later
in this description).

literal :
%_text block that may contain text 1lines that appear to be control
ines.
Breaks

A break is an event that causes an interruption of some processing mode.
Three different breaks are defined.

Format break

This break is caused by a text control that changes or interrupts the
current formatting mode, but does not end a text block. Examples are
indent, undent, page-end-width, and break-format. Any pending input
text is composed into the output as a short 1line. The current text
block is continued with the new formatting mode.

Block break

This break is caused by a text control that defines a text block.
Examples are space-bloc break-block, and break-page. The current
text block is terminated las agpropriate) with a format break, written
out, and a new text block of the type specified is begun.

Page break
"- This break is caused by a text control that forces a new page.
Examples are break-page and break-need. A page break ensures that no
text followin§ the control causing the break is printed on the current
page. If inline text 1is being processed. the current page is closed
out (with footnotes and footers as appropriate). An ending text is

handled according to the control given (see "“Controls" later in this
description).

Fill and Align-both Modes

The actions of fill mode and align-both mode are interrelated. In fill
mode, text is moved from line to line when the input text line either exceeds or
cannot fill an output line. In align-both mode, uniformly distributed extra
space is inserted into the filled 1lines until the text is even at both margins.
Initial white space on an output line is not subject to alignment. For an
undent control. the characters moved to the left of the established left
indentation point are not subject to alignment. Unfilled lines (including an{
short lines at the ends of text blocks) are not aligned. Align-both mode is no
enabled unless fill mode is ON although fill mode be enabled without align-both
mode, yielding filled and ragged-right, ragged-left, or ragged-both output text
depending on the the modifier of the align control currently in effect.
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Page Width

The page width is the space available for text in an output line, including
all spaces and indentations.  but not including margins set or.lmpiled by the
-indent or -number control arguments. Space is measured in units of 10-pitch
characters (10 characters = 1 inch).

Spacing between Lines

Vertical spacing within a text block is controlled b the line-space
gontrg%. A line-space control with a value of N inserts N-1 line spaces between
ex nes.

Vertical Margins

There are four vertical margins on a page. Their descriptions, controls,
and default values are:

Margin Control D§£§;é§
Between top-of-page and header block .vmt. y
Between header block and first text line .vimh 2
Between last text line and footer block .vof 2
Between footer block and bottom-of-page .vmb y

The actual space a?pearing at the top- and bottom-of-page margins may vary
among devices because of differing physical characteristics.

Page Numbers

As the output is being prepared, a age number counter is kept. This
counter can be modified bg the user with the break-page control. The current
value of the counter can be referenced by the use of the appropriate builtin
program variable in the several header and footer controls and in use-reference
controls. A page is called odd or front if the value of the page counter is
odd, and called even or back if the value is even. Page numbers can be printed
in any of the numeric display modes (see set-reference-mode control below). The
default is Arabic.

DRAFT: MAY BE CHANGED 12 10/12/77 AG92
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Headers and Footers

A header line is a line printed at the top of each page. A footer line is
a line printed at the bottom of each page. A age may have a header block
and/or a footer block, each containin% up to twenty text 1lines. Header lines
are numbered from the ﬁop down, footer lines from the bottom up. The two blocks
are completely independent of “each other. Provision is made for different
headers and footers for odd and even pages.

_The_text 1lines in header and footer blocks may be formatted text and/or
special lines called <title> lines. The form of the line depends on the choice

of control wused to define the line. See "Title Lines" below and "Controls"®
later in this description.

Title Lines

Page headers and footers, text block headings and captions, and eguation
blocks may contain sgecially formatted 1lines known as <title> lines. A <title>
contains three distinect parts that are separated with special delimiter
characters known as title delimiters. The default title delimiter character is
the vertical bar ("{"). The title delimiter character may be changed by the

user (see the change-title-delimiter control in "Controls” later in this
description).

The delimiters divide the <title> text into three parts, a left margin
part, a centered part, and a right margin part, which must be given in that
order. Delimiters for parts l{ing to the right of the last desired part may be
omitted. If two successive delimiters are %iven, the corresponding <title> part
is set to an empty (zero len§th) string. If the <title> consists only of one or
more occurrences of the delimiter character only then all parts are empty and
the affected 1line is reset to a blank line.

Text Titles

Text titles are sequences of lines that provide a heading or caption for a
figure, ruled table, section, or paragraph in a document. For the pur%oses_of
%gmp051t%on, they are treated as an integral part of the text block to which

€y apply.

The number of heading lines is added to the widow size at the beginning of
a text block and the number of caption lines is added to the widow size at the
end of a text block for widow processing Thus, if a text block must be moved
or split to prevent widows, the associated heading and/or caption is moved with

the garts of the split text block, that is, the <title> is never separated from
the text block.
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Symbol Delimiter

One character of the 95 character ASCII raphic set is designated as a
special delimiter for use in expression evaluation. The default character is
percent ("%§'") and may be changed at anX time by the user with the
change-symbol-delimiter control. Symbol delimiters are used to enclose a
variable name to form a symbolic reference to the value of the variable. These
sygbg%%ctpeferences are replaced with the corresponding values during variable
subs ution.

Hyphenation

The algorithm for word hyphenation is based on a dictionary search. The
user has control over hyphenation (down to the 1line-by-line 1level) with the
hyphenate-on and hyphenate-off controls. The -hyphenate control argument
changes the default hyphenation mode from OFF to ON and allows specification of
the smallest separated word part.

EXPRESSIONS AND EXPRESSION EVALUATION

An expression can be numeric string, or relational and consists of
symbolic variable references, literal numbers, literal strings, and operators in
appropriate combinations. All numeric operaéions are gerformed in fixed point
decimal mode with Erecision (11,2). Arithmetic operations {ield fixed point “
decimal results, relational operations yield logical true or false results (with
the arithmetic value "-1" representing true and the value "0" representing
false), and string operations yield string results.

The defined operators are (in order of precedence):

" (Boolean NOT), & (Boolean AND), | (Boolean OR), = (Boolean EXCLUSIVE OR)

(unary negation). * (multiplication), / (division), \ (remaindering)

(addition), - (subtraction)

+

(equal), < (less than), > (greater than)

"=z (not equal), <= (less than or equal), >= (greater than or equal)

Other guidelines for the use of expressions are:

Parentheses may be used for grouping.
Blanks outside of literal strings are ignored.

Octal integers consist of "#" followed by a sequence of octal digits.

= W N =

Literal strings are enclosed by double quote characters. Certain
characters whose 1literal occurrence is wanted in the string must be given
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with a conventional escape sequence beginning with the "#' or *®""
characters as follows:

T#® or ®% asterisk character

"7 or #° caret character

Tw op #¢ double guote character

"b or *b backspace character (ASCII BS)

“n or ¥n newline character (ASCII NL)

"s or ¥s blank character (ASCII SP)

"t or ¥t horizontal tab character (ASCII HT)

“f or ¥f formfeed character (ASCII FF)

“cpnn or the ASCII character whose decimal value is nnn (1 to 3
cnnn digits) (may also be given as *ci#nnn with pnn in octal)

The "#" characters are removed during escape processing while the *"v
characters are retained wuntil the string is inserted into an output line.
The "™ character provides a "reconceal" function.

5. Concatenation of strings is indicated by string Jjuxtaposition and is
performed from left to right.

6. Substrings are defined as follows; for <string expression> of length 1 and
" positive i and k;

<string_expression>(i) is a string of length (1-i+1) beginning with
the ith character of <string expression>, and

<{string expresssion>(i,k) is a string of 1length k beginning with the
ith character of <string_expression>.

If i is negative, the string begins with the -ith character before the end
of <string_expression> an the length is set accordingly. If k 1is
negative, the string ends with the -kth character before the end of
{string_expression> and the length is set accordingly. In all cases. the

kth character must lie o right of the ith character in
<{string_expression>.

7. Evaluation of substrings as defined above takes place after an
concatenations; arithmetic operations have higher precedence than al
relational operations, and string operations have higher precedence than
all the arithmetic operations.

8. If a string value appears where a numeric value is required, or vice versa.
conversion is attempted to the mode required by the operator. If the
conversion is unsuccessful, an error diagnostic message is produced.

9. Expression evaluation takes place after variable substitution for those

controls allowing substituion of variables (see control descriptions
following).
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DEFINITION AND SUBSTITUTION OF VARIABLES

User variables can be defined with the set-reference-variable and
set-reference-counter controls and their values retrieved thereafter by a
symbolic reference. The names of variables are constructed with the
alphanumeric characters, decimal digits, and "_" with a maximum length of 32
characters. When a variable is defined, it is given a type (string or numeric)
based on the control and the type of the expression that is to be its value.
Variables that are undefined at the time of reference yield an empty string or a
numeric zero depending on the required type.

In substitution of variables, the name of the variable is enclosed by
symbol delimiter characters. (8ee "Symbol Delimiter" earlier in this
description.) If the literal occurrence of the symbol delimiter character is
wanted in a line that is subject to substitution, it must be be given as a
unpaired, doubled character ("%%" for the default character).

Substitution of variables takes place:

1. In all controls for which automatic substitution is specified (see
control definitions in "Controls" below).

2. In all <title>s when they are inserted into the output.

Many of the variables internal to compose are available to the user (a
complete 1list is given later in this description). These variables include
control argument values (or their defaults), values of switches and counters,
and certain tables. Most of the builtin variables may be changed arbitraril{ by
the user with either an appropriate control or by a reassignment of their values
with the set-reference-variable control. However, some builtin variables may
not be changed at all or may be chan%ed only in certain controlled wags. These
variables are given a '"read-only'" attribute and are not subject to change with
the set-reference-variable control. Those that may change in controlled ways
are subject to change only with certain controls.

Two special builtin counters are provided for use in footnote and equation
numbering. "Footent" contains the value of the next footnote number available
(or the current footnote number if the reference is from within the text of the
footnote) and "Eqgent- contains the value of the next available equation number.
The value of ‘'Footent" is incremented when the closing block-end-all or
block-end-footnote control for a footnote is encountered. Any reference to
"Eqentt returns the current value and increments the counter. Therefore, its
value should be assigned to a user defined variable and that variable used in
referring to the equation.

User defined counters are controlled with the set-reference-counter control
in which an initial setting and an incremental value are specified. Each
reference to a user defined counter returns its current value and changes the
value by the specifed increment.

Four special cases of variable reference are defined.
1. If the name of the variable is ‘'UserInput". the value 1is the string read

from the user_input I/0 switch. This feature allows direct, interactive
control of the text formatting process. If the user types ina control,
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that control will be processed just as though it had been read from the
input file.

2. If the name  of the variable is "[active_function_name
{active_function_args}]", the value is the string returned by the active
function (see Section II, “Active Functions," of MPM Commands).

3. If the name of the variable is {<expr>}, then the value is the value of the
evaluated <expr>.

g, If the name of the variable begins with a period, the delimited string is
taken to be an embedded control with the defined control format instead of
a variable reference and is passed to the text control processor.

EMBEDDED CONTROLS

Under certain conditions it may be necessary or desirable to embed a
control within the text without the space implied { the end of an input text

line. The capability is supported b{ permitting controls to appear within text
as pseudo-variables. The construct is:

.ur <text>%.XXM <variable field>%<text>

When this construct is encountered, the embedded control is processed just
as though it had occurred in a normal control line.

DEFAULT CONDITIONS

When no control arguments are given, compose sets all internal variables
and control parameter values to the default values shown in their respective
descriptions. (See "Controls" following and "Usage" earlier in this
description.) The control arguments establish a modified set of default values
for the invocation of the command. The working values of the_internal variables
may be further modified by the text controls. If multiple input files are
given, all values are reset to the modified default values for each input file.

CONTROLS

This section gives descriptions of the controls available in compose. Each
description consists of a general control explanation followed by explanations
of the various modified forms.

Every explanation has a title line ﬁiving the control or modifier name, the
mnemonic code and possible variable field template, the break type generated (if
any), and the substitution of variables mode. Modifier explanations are
indented to show their subordination to the control.

The template for the <variable field> may contain the following symbolized
parameters:

# an integer constant
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<an> a numeric expression with an optional leading sign
{expr> an arbitrary expression (string, logical. or numeriec)
{e> any single character

<ed> any character pair

<name> a name string up to 32 alphanumeric characters
<string> an arbitrary character string up to 1800 characters

<title> a three part title of the form ipartiiparti|part3i

If any parameter appears without the enclosing less-than, greater-than (<>§
characters, it is a 1literal and must appear as shown. Vertical lines (|
separate the choices, if any, for litera arameters. Parameters shown within
braces are optional. An elipsis ...) 1indicates continuation of a
garameter string to the extent given in the explanation. If parameters in the

emplate for the <variable_field> of a control are shown separated by a blank
column, then they must be separated by white space (ASCII SP or HT) when the
control is given. Some controls require commas or other delimiters in their
<variable_fields>. If a blank column is not shown, then the white space must

not be given.

align:

bot

.al{m}

Align the text within the defined text area on the page according to
the modifier given. Text processing is interrupted with a format
break, any pending text is Erocessed as a short line, then processing
is resumed on a new line in the same text block with the new alignment
mode. When an form of the control is given, the AlignMode builtin
variable is set the 1literal value of the modifier name (e.g., "both"
or “center"). Except for align-both, the fill mode may be either ON
or OFF. For align-both, the fill mode must be ON. If the fill mode
is QFF, overleng h 1lines are not truncated. The default alignment
mode is align-both (.alb).

h: .alb; no parameters, format break, no substitution

Align the text at both the 1left and right margins according to
the current values of left and right indentation and undentation.
Text is padded by insertion of uniformly distributed white space.
The fill mode must be ON for this mode to operate. If the fill
control is OFF, this control is mapped into the align-left (.all)
control. This is the default alignment mode.

center: .alc; no parameters, format break, no substitution

Center the text in the space defined by the current values of
left and right indentation and undentation leaving both the left
and right margins ragged.

inside: .ali; no parameters, format break, no substitution

DRAFT:

Align the text on the inside margin (binding edge) accordin% to
the current values of the appropriate indentation and undentation
leaving the outside margin ragged. :
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left: .all; no parameters, format break, no substitution

outside:

Align the text on the left margin according to the current values

of left 1indentation and undentation leaving the right margin
ragged.

.alo; no parameters, format break, no substitution
Align the text on the outside margin (away from binding ed%e)
on

according to the current values of the appropriate indentat
and undentation leaving the inside margin ragged.

right: .alr; no parameters, format break, no substitution

block-begin:

Align the text on the right margin according to the current
values of right indentation and "undentation "leaving the left
margin ragged.

.bb{m}

Interrupt rocessin%.of the current block and either begin processing
i

a new block or con

nue the current block according to the modifier

given. Those forms that do not specify a block break define a
sub-block within the current block

art: .bba; {#}, no break, no substitution

equation:

footnote:

Begin flag%ing output text lines as artwork lines to be processed

by the artwork expander function. If # is given, then flag
exactly # output ines. If # is not given then continue
flagging until the occurrence of a biock—end—all or

block-end-artwork control. This control form is disabled if the
-noart control argument is given. If the artwork feature is
disabled, no lines are flagged and the block is treated as a
normal text block.

.bbe; {#}, format break, no substitution

Cause a format break, processing any pending text as a short line
in the current alignment mode, then begin processing input lines
as equation lines in the current text block. Equation lines must
have the <title> format as discussed previously or be blank. If
# is given then suspend the current block mode and accumulate
exactly # output equation 1lines. If # is not given, then ghange
the current lock mode to equation mode and continue until the
occurrence of a block-end-all or block-end-equation control.

.bbf; {s}, no break, no substitution

Suspend processing of the current text block and begin processin
a footnote The text processing mode parameters _are carrie

forward from the previous footnote or from the default values if
no previous footnote has occurred. Any modes set while
Erocessing footnotes carry forward to all subsequent footnotes.

f the 1literal parameter "s" (for ‘'suppress") is given, the
footnote reference (e.g. "(2)") is omitted and the footnote
counter is not incremented when leaving footnote mode.
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.bb, .bbi; no parameters, block break, no substitution

If the current block is a named block (see the begin-block-named
control below), then suspend Erocessing that block; or, if the
current block 1s a footnote block, then terminate that footnote;
and revert to inline block processing. Then (or if the current
text block is an inline block), cause a block break, reset any
special block modes (art, literal, picture, etc.) in effect and
begin a new inline block with the default modes.

keep: .bbk; {#}, format break, no substitution

literal:

named:

picture:

Cause a format break, processing any pendin% text as a short line
in the current alignment mode, then establish subsequent output
lines as an unbreakable keep block within the current text block.
Keep blocks not subject to being split between pages. If # is
given, then accumulate exactly # output lines into the keep block
regardless of whether they are caused by text or controls. If #
is not given, then continue keep bloc accumulation until the
occurrence of a block-end-all or block-end-keep control. The
break-page and break-need controls are disabled and the
break-block control is magped into break-format while processing
in this mode. If the number of accumulated output lines exceeds
the maximum text space available on a age as determined by the
vertical margins and any headers and footers, an error diagnostic
message is produced and the block is broken into full and partial
pages.

.bbl; {#}, no break, no substitution

Begin processing input lines as text lines in the current text
block even though they may have control format. If # is given
then process exactly # input 1lines. If # is not given, then
continue 1literal 1line processing until the occurrence of a
block-end-all or block-end-literal control.

.bbn; {<name>}{,air}. no break, no substitution

Begin cop{ing input 1lines into the temporary insert file <name>
and hold them for later inline insertion with the insert-block
control as described below. The temporary insert file is created
as a uniquely named segment in the users grocess directory. The
optional suffix is not part of the name but indicates what action

is to be taken on the new block. "a" specifies that new lines
are to be appended to any existing lines; "r" specifies that new
lines are to replace the existing lines. The default action is

append. The copying of inpu lines continues until the
occurrence of any form of a block-end or block-begin control that
changes to some other block, either named or inline.

.bbp; {#}, no break, no substitution

If # is iven, then define an unbreakable picture block of
exacth # lines of vertical white space. If # is not given, then
accumulate output 1lines into an unbreakable picture block until
the occurrence of a block-end-all or block-end-picture control.
Text headings and/or captions given while in picture mode (# not
%1ven) ertain to the picture and not to a possible containing
ext Dblock. A picture block 1is vertical white space or a
formatted block that is inserted on a space available basis. If,
at the comgletion of a picture block, sufficient space remains on
the curren page, it is inserted {mmediately. If the picture
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block does not fit on the current page, inline text is "promoted"
ahead of the picture and the picture is inserted at the top of
the next page. If the size of a picture block exceeds the
maximum text space available on a page as determined by the
vertical margins and any headers and foo ers, an error diagnostic
message is produced and the block is broken into full and partial
pages. Multiple picture blocks are queued, not merged into a
single block. Queued picture blocks are inserted in the order in
which they were defined.

block-end: .be{m}

Stop processinf text into the current text block and/or in the current
mode as determined by the modifier given.

all: .be; no parameters, block break, no substitution

If the current block is a named block, then suspend processing
that block; or, if the current block is a footnote block, then
termlnate_éhat footnote; and revert to inline bloeck processing.
Then (or if the current text block is an inline block), cause a
block break, reset any special block modes (art, 1literal.
picture, etc.) in effect and begin a new inline block with the
default modes. This form of the block-end control is a
"broadside" form allowing the user to "back out"” of an
arbitrarily nested set of blocks without having to be concerned
about the order in which they were begun.

art: .bea; no parameters, no break, no substitution

Stop flagginf output 1lines for artwork conversion. If the
artwork mode is not in effect, then ignore the control.

equation: .bee; no parameters, format break, no substitution

Stop processing equation lihes and revert to normal text
progesilng. If equation mode is not in effect. then ignore the
control.

footnote: .bef; no parameters, no break, no substitution

Terminate the current footnote block and revert to main body
text, queuing the footnote for insertion, saving the footnote
text processing parameters, and restoring the main body text
processing parameters. Increment the footnote reference counter
unless the footnote-unreferenced control or the "s" optional
parameter on the block-begin-footnote control have specified that
no reference to this footnote is to be made. If the footnote
mode is not in effect, then ignore the control.

keep: .bek; no parameters, no break, no substitution
Stop accumulating output lines for the unbreakable keeg block
begun with the block-begin-keep control and reactivate the
break-block, break-page and break-need controls. If the keep
mode is not in effect then ignore the control.

literal: .bel; no parameters, no break, no substitution

Stop processing all input lines as text lines regardless of
format and revert to normal control processing. This control and
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block-end-all control are the only controls recognized while
Ege 1i%eral mode. If the 1literal mode 1is not in effect, then
ignore the control.

.ben; no parameters, no break, no substitution

Sto rocessin input lines into the current named block and
resgmepinline b%ock processing. If the current text block is not
a named block, then ignore the control.

.bep; no parameters, no break, no substitution

Stop accumulating output lines into the current picture block and
revert to inline block processing. If the picture will fit in
the space remaining on the current pafe, then insert it
immediately; otherwise, queue the picture block for insertion on
a space avallable basis. If the picture mode is not in effect.
then ignore the control.

Interrupt processing according to the modifier given, then resume
processing with the same processing modes.

block:

format:

.br. .brb; no parameters, block break, no substitution

Terminate the current text block and insert it into the output
document subject to the current processing modes. Any pending
text is formatted as a short 1line. In some Erocessing modes

g., keep mode and picture mode) that do not allow termination

e
of a text block, this control is mapped into a break-format
control.

.brf; no parameters, format break, no substitution

Interrupt text Erocessinga then resume with a new line in the
current text bloc with the current modes. Any pending text is
formatted as a short line.

need: .brn; {#}, possible page break, no substitution

If the number of available text lines left on the page is less
than # then terminate the current page and begin the next
sequential page An{ gending text is deferred to the new page.
If the number of available text 1lines on the page is grater than
or equal to # then continue composing output into the current
page. The default value for # is 1.

page: .brp; {eiloi#!<+n>}, block and page breaks. no substitution

Terminate the current text block and the current page, then begin
a new gage according to the garameter given. Any pending text is
formatte as a short line in the current tex block. If the
arameter is "e', then set the page number for the new gage to
he next even value. If the parameter is "o", then set the page
number for the new page to the next odd value. If the parameter
is #, then =set the pa%e number for the new page to #. If the
parameter is +n, then the current page number is changed by n to
obtain the new page number. No separating blank pages are
produced. If no parameter is given, then the page number for the
new page is the next sequential page number.
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skip: .brs; {#} {<string>}, block and page breaks., no substitution

Terminate the current text block and the current gage, then
produce # sequentiall numbered blank pages (with headers and

footers as appropriate). The default value for # is 1. If
{string> is given, it is printed as a centered text block on the
blank pages.

change-bars: .cb{m}

If the -change_bars control argument has been given, then place text
change and deletion symbols as determined by the modifer given and as
specified in the control argument (see -change_bars control argument
under '"Usage" earlier in this description). If the -change_bars
control argument has not been given, then ignore the control.

deletion: .cbd; no parameters, no break, no substitution
Place a text deletion symbol in the appropriate margin.
off: .cbf; no parameters, no break, no substitution

If change bar generation is ON, then stop generating change bars;
otherwise, ignore the control.

on: .cbn; no parameters, no break, no substitution

Begin placing text change symbols in the appropriate margins.

change-symbol-delimiter: .csd; {c}, no break, no substitution

Change the special delimiter character used to delimit variables for
substitution to "e". The symbol delimiter character previously
defined (including the default ~symbol delimiter character) is treated
as a normal character. If ‘'e" is omitted, the symbol delimiter
character reverts back to the default symbol delimiter character. The
default symbol delimiter character is "%".

change-title-delimiter: ctd; {c}, no break, no substitution
Change the special delimiter character used to delimit <title> parts
to "e". The title delimiter character previously defined (1nclud1n%
the default title delimiter character) is treated as a norma
character. If '"¢" is omitted. the title delimiter character reverts
back to the default title delimiter character. The default title
delimiter character is "|".

comment: .%*; {<rest of line>}, no break, no substitution

A comment line having no effect on any output.

comment: .7; {<rest of line>}, no break, no substitution
A comment with no effect on normal output. The entire control line is

written to the exception-graphics file if the -exception_graphics
control argument is given.
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dump: .dmp; {-al-u)-m}<variable list>}, no break, no substitution

Displa¥ the names, attributes, and values of program variables
according to the parameter given. If no parameter is given or if the
parameter is "-a'", then display all program variables. If the
parameter is "-u", then display only user defined variables. If the
parameter is "-m", then display only those variables whose values have
changed since the last ocurrence of a dump control. If the parameter
a <variable list> containing a blank separated 1ist of variable names,.
then display only the named variables. The display shows the variable
name, the storage type, and the value. Builtin and wuser defined
variables are displayed in two separate sorted blocks.

error: .err; <stringd>, no break, no substitution

“<string>'" is prefixed with the name of the current input file and the
current line number within that file and is entered into the error
diagnostic message table

execute: .ex; <string>, no break, no substitution

<strin§> is passed to the Multics command processor for execution as a
command line.

fill: .fi{m}

Set the fill mode ON or OFF according to the modifier given. In fill
mode, text words are moved from line to line in such a way that the
last word, or parital word if hyphenation mode is in effect (see the
"hyphenate-on" and "hyphenate-off" controls below and the -hyphenate
control argument under "Usage" earlier in this description), does not
extend past the right margin. The default for this mode is normally
ON but may be changed to OFF with the -nofill control argument.

default: .fi; no parameters, format break, no substitution
Set the fill mode to the default value established by the command
line (see the -nofill control argument under “"Usage" earlier in
this description).

off: .fif; no parameters, format break, no substitution
Set the fill mode OFF.

on: .fin; no parameters, format break, no substitution

Set the fill mode ON.

footer-block: .fb{m}

These controls permit the definition of an arbitrarily formatted page
footer block. A formatted footer block may contain® <title> lines

formatted text, artwork, and many other features available in normai
text blocks.
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begin: .fb, .fbb; {<+n>} {eloila}, no break, no substitution

end:

Cancel the footer block of the type specified by the second
garameter and begin a new formatted footer block of the same
yge. All text lines, <title> lines, and controls encountered
until the ocurrence of a footer-block-end or block-end-all
control are considered part of the footer block. If the optional
parameter <+n> is given without the optional sign, it is the
column number for the left alignment of the block. If it is
given with the optional sign, then it is an adjustment to the
current left indentation point. The default value for <4n> is 0.
If the second parameter is "e", then only the footer block for
even pages is defined; if it is "o", then only the footer block
for odd pages is defined; if it is "a", then the footer blocks

for both even and odd pages are defined. The default value for
the second parameter is "a". Any <title> lines %iven are subject
to substitution of variables when the block is inserted into the

output.
.fbe; no parameters, no break, no substitution

Stop processing input lines into the footer block specified by a
grev1ously given footer-block-begin control and return to normal

ext processing. If not processing footer block 1lines, then
ignore the control.

footer-line: .fl{m}

all:

even:

odd:

Define page footer 1lines according to the modifier given. The
following actions are taken on the parameters for each of the
modifiers, If no parameters are given, then the current footer block
is cancelled. If # is omitted, then the footer_block is cancelled and
{title> becomes line 1 of a new footer block. If # is larger than the
value of the next available footer line, then intervening null lines
are inserted. If # 1is less than or equal to the current size of the
footer block, then <title> redefines 1line # of the current footer
block. If <+n> is given without the optional si%n, it is the column
number for left alignment of the footer line. If <¢n> is given with
the optional sign, it is an adjustment to the current left indentation
value. The default value for <+n> is 0. <nd may not be given unless
# is also given. If <titled is omitted, then line # is replaced with
a null line and the original numbering of lines in the footer block is
not changed. Null lines are not printed, If <title> consists only of
one or more occurrences of the title delimiter character, then line #
of the footer block is replaced with a blank line. Footer block lines
are numbered from the bottom up. Default footer blocks are empty.

f1, .fla; {#} {<en>} {<title>}, no break, substitution when inserted
Define footer lines as discussed above for all pages.

.fle; {#} {<a+nd>} {<titled>}, no break, substitution when inserted
Define footer lines as discussed above for even pages only

.flo; {#} {<4n>} {<titled}, no break, substitution when inserted

Define footer lines as discussed above for odd pages only.
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footnote: .ft{m}

antrols footnote positioning and numbering according to the modifier
given.

hold: .fth; no parameters, no break, no substitution

Do not insert footnotes on the page of their reference, but hold
them aside for insertion by the wuser with the insert-footnote
control or, by default, at the end of the document. The footnote
cougteg runs continuously until reset by another footnocte
control.

paged: .ftp; {#}, no break, no substitution

Insert footnotes as they appear and on the gage of their
reference. The footnote counter is reset to # at the top of each
new page. The default value for # is 1.

running: .ftr; {#}, no break, no substitution

Insert footnotes as thez appear and on the page of their
reference. The footnote counter is reset to # and runs
continuously until reset. The default value for # is 1.

unreferenced: .ftu; no parameters, no break, no substitution

Begin unreferenced footnote mode for all following footnotes

Footnotes are not numbered, the footnote counter 1is not
incremented, and footnote references are not set into the text.
Unreferenced footnotes are inserted accordin% to the
footnote-hold, footnote-paged, or footnote-running controls

go-to: .go; <name>, no break, no substitution

Reposition the input file +to the line containing the label control
having <name> as its <variable_field>. The 1label control with that
<{name> should be unique within the file for correct operation. If
<name> is not unique, the line wused is the first ".la <name>" line in
the file. If <name> is not a label defined in the file, an error
diagnostic message is produced, and grocessing proceeds starting with
the line following the ".go <named>" line. If <name> is defined, text
processing resumes with the ".la <name>" line selected.

header-block: .hb{m}

These controls permit the definition of an arbitrarily formatted page

header block. A formatted header block maz contain <title> lines

Eorgaggedktext, artwork, and many other features available in normal
ex ocks.

begin: .hb, .hbb; {<+n>} {ejola}, no break, no substitution

Cancel the header block of the type specified by the second
parameter and begin a new formatted header block of the same
type. All +text lines, <title> lines, and controls encountered
until the ocurrence of a header-block-end or block-end-all
control are considered part of the header block. If the optional
parameter <#n> is given without the optional sign, it is the
column number for the left alignment of the block If it is
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given with the optional sign, then it is an adjustment to the
current left indentation point. The default value for <+n> is 0.
If the second parameter is 'e', then only the header block for
even pages is defined; if it is "o". then only the header block
for odd pages 1is defined; if it is "a". then the header blocks

for both even and odd pages are defined. The default value for
the second parameter is "a". Any <title> lines given are subject
totsugstltu ion of variables when the block is inserted into the
output.

.hbe; no parameters, no break, no substitution

Stop processing input lines into the header block specified by a
greviously given eader-block-begin control and return to normal

text processing. If not processing header block 1lines, then
ignore the control.

header-line: .hl{m}

all:

even:

footnote: .hlf

 odd:

Define page header lines according to the modifier given. The
following actions are taken on the parameters for each of the
modifiers. If no parameters are given, then the current header block
is cancelled. If # is omitted, then the header block is cancelled and
<title> becomes line 1 of a new header block. If # is larger than the
value of the next available header line, then intervening null lines
are inserted. If # is less than or equal to the current size of the
header block, then <title> redefines 1line # of the current header
bloeck. If <+n> is given without the optional sign, it is the column
number for left alignment of the header line. If <+n> is given with
the optional sign, it is an adjustment to the current left indentation
value. The default value for +n> is 0. <+n> may not be given unless
# is also given. If <title> is omitted, then line # is replaced with
a null line and the original numbering of lines in the header block is
not changed. Null lines are not printed. If <title> consists only of
one or more occurrences of the title delimiter character, then line #
of the header block is replaced with a blank line., Header block lines
are numbered from the top down. Default header blocks are empty.

.hl, .hla; {#} {<an>} {<title>}. no break, substitution when inserted
Define header lines as discussed above for all pages.
.hle; {#} {<an>} {<title>}, no break, substitution when inserted
Define header lines as discussed above for even pages only.
{#} {<+n>} {<title>}, no break, substitution when inserted
Define the header for footnotes. For this modifier only, any
iven value of # is forced to 1. If <title> is omitted, the
ootnote header line 1is reset to the default string value. The
default footnote header line is a string of underscore characters
from the left margin to the right margin. The footnote header
line is preceded and followed by a single blank line.

.hlo; {#} {<+n>} {<titled}, no break, substitution when inserted

-e

Define header lines as discussed above for odd pages only.
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horizontal-tab: .ht{m}

Define and control horizontal tabulation according to the modifier
given. Up to 20 horizontal tabulation stop gatterns may be in effect
at any one time. Horizontal tabulation in the output is enabled with
the horizontal-tab-on control that associates a named tab stop pattern
with a specific character. During composition, each text character is
checked against the set of active horizontal tab characters. If a
match is found the fill string for the next tab stop column of the
a3fociated patfern is inserted to fill the space up to that tab stop
column.

define: .htd; <name> {#<s>.#<s>,#<s>,.. }, no break, no substitution

off:

on:

hyphenate:

Define pattern <name>, setting tab stops at columns (#.#,#,.. ).
Ug to 20 columns may be set for the pattern independently of any
other pattern(s) set. Each # given may have associated with it a
string, <s>, that specifies the character pattern to fill any
space ahead of the tab stop column. <s> is repeated as necessary
and is positioned so that the last character of <s> is in the
column just before the tab stop column. <{s> may quoted or
unquoted. The default fill string is blank ~(ASCII SP)
characters. If no tab stop columns are givenz the pattern entr{
for <name> is cancelled. If no <variable_field> is given, al

tab stop patterns are cancelled.

.htf; {Ked><e>...}, format break, no substitution

Disable horizontal tabulation processing for the character(s)
<¢>. If no tab stop pattern has been enabled for a given <c>,
then that character 1s ignored. If no <e>'s are iven, then
hog%zontal tabulation processing is disabled for all current
patterns.

.htn; <name> <c>, format break, no substitution

Enable horizontal tabulation rocessing for pattern <name> and
associate the character <c> with the pattern. If <name)> is not
given or is not a defined tabulation pattern, or if <e> is not
given, then an error diagnostic message is produced. If fill
mode i§ ON, it is suspended until horizontal tabulation is turned
off with a horizontal-tab-off control. When horizontal
tabulation is enabled for character <c¢> and pattern <name)>, then
every occurrence of <¢> in an output line is replaced with white
space ug to the column given by the first tab stop value in
<name> that is greater than the column in which <e> is found.

.hy{m}

Control hyphenation according to the modifier given.

default: .hy; no parameters, no break, no substitution

off:

DRAFT:

Set the hyphenation mode to the default value (ON or OFF) and set
the least word part size to the default value as established b
the —thhenatlon control argument (see the -hyphenate controX
argument under "Usage" earlier in this description?.

.hyf; no parameters, no break, no substitution

Set the hyphenation mode OFF
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on: .hyn; {n}, no break, no substitution

Set the hyphenation mode ON. The optional parameter, {n}. is the
size of the least word part to be acceptable for hyphenation.

word: .hyw; {-l}<hy-phen-ated>, no break, no substitution

Add the word <hyphenated> to the internal special hyphenation
table with the hyphenation points indicated by the hyphens. If
no hyphens are given then the word is not sub?ect to
hyphenation. If the opfional leading hyphen 1is given (with or
without embedded hyphens), then the word is removed from the
internal special hyg enation table and hyphenation of that word
reverts to the hyphenation dictionary. The internal special
hyphenation table maz contain up to 100 entries and is searched
before any reference to the hyphenation dictionary.

indent: .in{m}

Control the positioning of text with respect to the left and right
margins according to the modifier given.

both: .inb; {<+n>}, format break, no substitution

If <+n> 1is given without the optional sign, then set both the
left and right indentation points to <n> columns inward from
their respective margins. If <+n> is given with the optional
sign, then change the current left and right indentation points

’-‘ by <n> columns. Positive values for <+n> cause inward movement.
The default value for <+n> is 0. Anz value that results in a
zero or negative effective 1line length will produce an error

diagnostic message The 1indentation points will never be set
beyond their respective margins. The eft margin is determined
by the physical characteristics of the output device and the
-indent control argument (see "Usage" earlier in this
description) and the right margin 1is determined by the
page-define-width control (discussed later in this section).

left: .in, .inl; {<+n>}, format break, no substitution

If <4n> 1is given without the o%tional sign, then set the left
indentation point to <n> columns to the right of the left margin.
If <+n> is given with the optional sign, then change the current
left indentation point by <n columns. Positive values for <+nd>

cause movement to the right. The default value for <+n> is 0.
Any value that results in a zero or negative effective line
length will produce an error diagnostic message. The left
indentation point will never be set to the left of the left
margin. The left margin is determined by the physical
characteristics of the output device and the -indent control
argument .
right: .inr; {<+n>}, format break, no substitution

If <#n> is given without the optional sign, then set the rifht
indentation point to <n> columns to the left of the right margin.
If <¢+n> is %1ven with the optional sign, then change the current
right indentation point by <n> columns. Positive values for <{in>
cause movement to the left. The default value for <+n> is 0.
Any value that results in a zero or negative effective line
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length will produce an error diagnostic message. The right
indentation point will never be set to the right of the right
margin. The right margin is determined by the page-define-width
control (discussed later in this section).

insert-block: .ibl; <name>, no break, no substitution

Suspend processing of the current input file and process the named
block <name>. If <name> is not given or <name> does exist. an error

diagnostic message is produced. The named block <name> is treated as
though it were an external insert file (see the insert-file control
below).

insert-file: .ifi; <pathname> {<expr>}, no break, no substitution

Suspend rocessing of the current input file, open the file
{pathname,.compin and begin processing with 1line 1 o that file.
{pathname> may be an absolute or relative pathname and the file is
located by application of search rules. <expr> 1is evaluated and its
value placed in the program variable “Parameter" for use by the
inserted file (any existin value in ~Parameter" is destroyed).
Processing of the inserted file continues until the occurrence of a
return control or an end-of-file condition in detected When the
processing of the inserted file is complete, processing of the
suspended input file is resumed with the 1line following the 1line
containing the insert-file control.

insert-footnotes: .ift; no parameters, no break, no subgtitution

Insert all pending footnotes and reset the footnote counter to 1.

insert-graphic: .igr; <path> {<name>}, no break, no substitution

Suspend %rocessing the current input file and insert the Permanent
Graphic Structure named "<name>" contained in "<path>". The default
for "<name>" is <path> with the “Bgs" suffix removed. (See "Multics
Graphies System", Order No. AS40, for a discussion of Permanent
Graphic Structures.)

label: .la; <name> no break, no substitution

Establish <name> as a target for possible go-to controls.

line-space: .ls; {<+n>}, no break, no substitution

If <#n> 1is given without the optional =sign, then set the linefeed
count to <n>. If <4n> is given with the opﬁional sign, then change
the linefeed count by <4n>. If the -linespace control argument has
been given, then the default value for <+n»> is the value given with
the control argument. If the -linespace control argument has not been
given then the default value for <+n> is 1. he linefeed count
specifies the number of newline characters (ASCII NL) following each
gutgut text line and causes (<n>-1) blank lines to separate lines of
ext.
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page-define: .pd{m}
Set page definition parameters according to the modifier given.
all: .pd; {<1> <w>}, no break, no substitution

Define the page according to the ordered set of values <1>,<w>.
See the individual modifiers with the same letter codes follow1ng
for additional information. If a value is not given for a

parameter (i.e . 1its field is blank or null), then its default
value is used.

length: .pdl; {<+n>}, no break, no substitution

If <+n> 1is given without the optional si then set the page
length to <n> lines. If <+n is given wi h the optional sign,
then change the current %e length by <n>. If the resultlng
page length is zero or negative, an error diagnostic message is
produced. The default value for <+n> is 66

width: pdw; {<+n>}, no break, no substitution

If <+n> 1is given without the optional sign, then set the page
width to <n> columns. If <+n> is given with the optional sign.

then change the current 8age w1dth y <n>. If the resulting page
width 1is =zero or negative, error diagnostic message 1is
produced. The default value for <+n> 1is 65.

page-space: .ps; {<+n>}, no break, no substitution

”‘ If <+n> 1is given without the optional sign, then set the formfeed
count for the online printer to <nd>. If <4n> 1is given with the
optional sign, then change the formfeed count by <n>. The default
value for <+n> 1is 1. This control affects only output destined for
the online printer. The formfeed count specifies the number of
formfeed characters (ASCII FF) sent to the online printer after each

pa%e %s printed and causes (n-1) blank pages to separate pages of
output.

read: .rd; no parameters, no break, no substitution

Read one 1line from the wuser _input I/0 switch and process it as an
input line Normal processing resumes with the 1line following the
line containing the read control or as determined by a possible
control line read from user_input.

return: .rt; no parameters, no break, no substitution

Terminate processing of the current file and close it. If the current
file is an inserted file (see the insert-file control above). resume
processing the last suspended file in the 1insert file stack. If the
current file was given in the command line, then begin processing the
next file in the 1input file 1list. If the input file list is
exhausted, then terminate the command normally.

set-reference: .sri{m}

Set variable values and attributes according to the modifer given.
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counter:

mode:

variable:

space:

block:

DRAFT:

.sp{m}

compose

.sre; <name> <expri1> {by +<expr2>} no break, substitution

<expr1> is evaluated and assigned as the value of <name).
<expr2> is evaluated and assigned as the increment for <name).
If the sign is not given for <expr2>, it is assumed positive. If
<expri1> 1is omitted or cannot be evaluated properly an error
diagnostic is produced. If the ~by +<expr2>' clause is omitted,
a default value of +1 is assumed. If <name> exists, it must be a
user defined counter. If <name> does not exist. it 1is created as
a user defined counter,

.3rm; mode name, .<name’,...}, no reax, no substitutlon
; {mode} {< >.< > } break bstituti

Set the disglaz mode for variables {<name>.<name>, ..} to {mode}
according o the mode 1list below. If the variable name list.
{<name> ,<name>,...}, 1is not given, then the display mode of_ the
builtin page counter is set. The default value for {mode} is

mode Display

ar arabic numerals (0,1,2....)

bi binary numerals (0,1,10,11,100,...)

hx hexadecimal numerals (0,1,2, ..,D.E,F,10,11.. )

oc octal numerals (0,1.,2,....7,10,11,...)

al lowercase alphabetic (¥.a,b,....z,aa.ab, s ZZy e en)

au uppercase alphabetic (¥.A.B,. .,Z,AA AB,...,2Z,...)

rl lowercase roman (¥.i,ii,iii,iv,v.vi,...)

ru uppercase roman (¥ I,II.III,IV,V,VI., ..)

.sr, .srv; <name> <expr>. no break, substitution
<expr> is evaluated and assigned as the value of <name>. <named>
may be either a user defined variable or a builtin program
variable subject to chan%e by the user. If <name> exists and its
type does not match the type of <expr>, conversion to the type of
<{name> is attempted. If <name> does not exist, it is defined as
a user variable with the type of <expr>. If <expr> is omitted or
cannot be evaluated properly. or the attempted conversion fails,

or <name> is a read-only program variable, an error diagnostic is
produced.

Insert blank lines into the output according to the modifer given.

.sp, spb: {#}, block break, no substitution

Cause a block break processing any pending text as a short line,

then, if sufficient space remains on the current page, insert #

blank lines. If there is not sufficient space, then begin a new

gage but do not carry forward any blank 1lines. A blank or null
ine in the text (if not in artwork mode) has the effect of a
.8pb 1 control. The default value for # is 1.
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format: .spf; ({#}, format break, no substitution

Cause a format break processing any pending text as a short line

then insert # blank Eines into the Eext lock A blank or null
line within an artwork block has the effect of a ".spf 1¢
control. The default value for # is 1.

table: .ta{m}

Define and control formatted table mode according to the modifier
given. Up to 10 table formats may be defined but only one may be in
effect at anz one time. Formatted table mode is enabled with the
table-on control that specifies a named table format to be used. A
table format may contain ug to 10 columns (see table-define control
followipg). When in formatted table mode, each input text line must
begin with a single decimal digit (e.g. "1Test 1line."). The digit
indicates the c¢olumn in which the text is to be composed. By
convention, the digit +~0" indicates the tenth column of the pattern.
In formatted table mode, an input text line given without the digit
will cause an error diagnostic message.

define: .tab; <name> {<K1>,<w>{<f>}{<a>}:...}: no break, no substitution

Define table format <name>, specifying table columns with the
column definition fields "1,w{<f>}{Ka>}". Up to 10 columns may
be defined for a table format. Each column definition field may
contain four parameters; the column left margin, <1>; the column
width, <w>; an optional column fill mode, <f>; and an optional
'. column alignment mode, <a>. The column left mar%in values, <1>.
must be given in steadily increasing order. he column width
value must be given and must be separated from the column left
margin value by a comma. If the character immediately following
a column width value is not a colon (":¥) or newline character,
then that character is the column fill mode, <f>, and may have
values "n" for unfilled or "f" for filled. The default value for
<f> is "f*., If the character immediately following a column fill
mode is not a colon or newline character, then that character is
the column alignment mode, <a>. and may have the values '"b" for
both, "e¢" for centered, ‘1" for left, "r" for right. "i" for
inside, or "o" for outside, The column alignment mode ma{ not be
iven unless the column fill mode is given. The default value
or <a> is "b". 1If no column definitions are given, the_table
format entrg for <name> is cancelled. If no <variable_field> is
given, all table formats are cancelled

off: .taf; no parameters, format break, no substitution
Disable formatted table mode and return to normal text
processing. If not in formatted table mode, then ignore the
control.

on: .tan; <name)> format break, no substitution
Susgend normal text rocessing and enable formatted table mode

with format <name)>. f. <name> is not given or is not a defined
table format, then an error diagnostic message is produced.
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.ts; <expr>, no break, substitution

Skip the next input line if the evaluated <expr> is zero, false, or
null. If <expr> is omitted. the control is ignored.

title-block: .tbim}

These controls permit the definition of an arbigraril{ formatted text
block header or caption block. A formatted title block may contain
<{title> 1lines. formatted text, artwork. and many other features
available in normal text blocks.

begin: .tb. .tbb; {<+n>} {cih}, no break, no substitution

Cancel the title block of the type specified b{ the second

arameter and begin a new formatted title block of the same.tyge.
Rll text lines title> lines, and controls encountered until the
ocurrence of a title-block-end or block-end-all control are
considered part of the title block. If the ogtlonal parameter
<#n> is given without the optional sign, it is the column number
for the 1left alignment of the block If it is given with the
optional sign, then it is an adjustment to the current left
indentation point The default value for <+n> 1is 0. If the
second parameter is "h". then a text header block (ahead of the
text) is defined; if it is "c", then a text caption block (after
the text) is defined. The default value for the second parameter
is h". Any <title> 1lines given are subject to substitution of
variables when the block is inserted into the output.

.tbe; no parameters, no break, no substitution

Stop processing input lines into the title block specified by a
greviously given title-block-begin control and return to normal
ext processing. If not processing title block 1lines, then
ignore the control.

title-line: .tl{m}

Define text title lines according to the modifier given. The
following actions are taken on the arameters for each of the
modifiers. If # is _given, it specifies the number of blank lines to
follow (for headers) or precede (for captions) the title line. The
default value for # is 0. If <4n> is given without the optional sign,
it is the column number for left alignment of <title>. If <+n> is
given with the optional sign, it 1is an adjustment to the current left
indentation value. The default value for <+n> is 0. <+n> may not be
given unless # is also given. If <title> 1is omitted. then line # is
replaced with a null 1line and the original numbering of lines in the
title block is not changed. Null lines are not printed. If <title>
consists of one or more occurrences of the title delimiter character

then line # of the title block 1is reglaced with a blank line. Text
header block lines are numbered from the top down; text caption block
lines are numbered from the bottom up. Tex{ header blocks are
automatically inserted into the output ahead of the text block in
which they are defined. Text caption blocks are automatically
inserted into the output after the text block in which they are
defined. Text title locks are cancelled upon insertion. Default
text title blocks are empty.
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caption: .tle; {#} {<¢n>} {<title>}, no break, substitution when inserted
Define text caption lines as discussed above.
header: .tlh; {#} {<4n>} {<title>}, no break, substitution when inserted

Define text header lines as discussed above.

translate-exceptions: .tre; <ed><ed>.... no break, no substitution

Modify the translation table used in the -exception_graphics feature
by adding the <cd> pairs to the default table for the target device.
See the -exception_graphics control argument under "Usage" earlier in
this description. If the -exce tionfgraphics option is given. then
every occurrence of any “c" in the output is flagged by replacing it
with the corresponding “d" and writing the output’ line to the
exception-graphics file The normal composed output i1s not affected

An unpaired "c" at the end of the <variable_field> is treated as
though it were paired with a blank. If any "d" is a blank, the
correspond1n§ "c" appears as itself in the exception-graphics file.
If all "c¢"s In an ou gut line are paired with blanks the line is not
written to the exception-graphics file. If the pair <ce> is given,
then "e+ 1s effectively removed from the translation table. The
default exception graphics translation table is given in the device
table for the target device, Any number of "“¢d" pairs may be given
(without gegaratlng blanks) in the <variable_field> and the "ecd" pairs
from multiple occurrences of the control are accumulated.

~ translate-formatted: trf; <ed><ed>..., no break, no substitution

The nonblank character "c¢" in the input is replaced with the character
d" in_the composed output. An unpaired rc¢" at the end of the
{variable_field> is treated as though it were paired with a blank.
Any number of "ed- pairs may be given (without separating blanks) in
the <variable_field> and the "cd" pairs from multiple occurrences of
the control are accumulated. The translation specified by a "ed” pair
may be cancelled only by a translate-formatted control giving "cc" in
the <variable_field> Translation of characters to blanks is useful
in preserving the contiguous identity of strings during line filling
and agjustment. If the <variable_field> is empty. the control is
ignored.

type: .ty; {<expr>}, no break, substitution

The string <expr> is evaluated and written to the error _output I/0
switch. If <expr> is omitted. a blank line is written.

undent: .un{m}

Adjust the indentation point for the next output 1line only according
to the modifier given. The following actions are taken on the
parameter for each of the modifiers. If <4n> is unsigned or has the +
sign. the indentation goint is moved toward the associated margin by
<n> columns. If <+n> has the - sign, the indentation point is moved
toward the center of the page by <n> columns. The default value for

<+#n> is the value of the current associated indentation value.
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left: un, .unl; {<+n>}, format break, no substitution
Adjust the left indentation point.
left-nobreak: .unn; {<sn>}, no break, no substitution

Adjust the left indentation point but do not cause a format
break. This control causes the grecedlng text line (if any) to
be padded if the align-both mode is ON.

right: .unr; {<+n>}, no break, no substitution

Adjust the right indentation point.

use-reference: ur; <expr>. no break, substitution

<expr> is subjected to substitution of variables. Substitutable
variables delimited with the current special delimiter character are
replaced with their current values and the .nestln% level of special
defimiter characters is reduced by one. Variables that are undefined
at the time of reference are given the values, zero, null, or false.
depending on the required mode. The evaluated <expr> is then treated
as an input line.

vertical-margin: vm{m}
Set vertical page margins according the modifier given.
all: .vm; {<t> <n>,<f>,<b>}, no break, no substitution

Define the vertical margins according to the ordered set of
values <t>.<h>,<£>,<b>. ee the individual modifiers with the
same letter codes following for additional information. If a
value is not given for a parameter, (i.e.. its field is blank or
null). then its default value is used.

top: .vmt; {<+n>}, no break, no substitution

If <+n> 1is given without the optiocnal siﬁn, then set the top
margin to <n> 1lines. If <+n> is given wit the optional si%n.
then change the current top margin b{ <+n>. If the resulting top
margin is negative, an error diagnostic message is produced. The
default value for <4n> is U4

header: .vmh; {<+n>}, no break, no substitution

If <4n> is given without the optional sign, then set the header
margin to <n> lines. If <4n> 1is given with the optional sign.
then change the current header margin by <in>. If the resulting
header -margin is negative, an error diagnostic message 1is
produced. he default value for <4n> is 2.

footer: vmf; {<+n>}, no break, no substitution

If <+n> is given without the optional sign, then set the footer
margin to <n> 1lines. If <¢n> 1is given with the ogtional sign,
then change the current footer margin by <4n>. If the resulting
footer margin is negative, an error diagnostic message is
produced. he default value for <+n> is 2.
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bottom: .vmb; {<+n>}, no break, no substitution

wait:

widow:

text:

If <4n> is given without the optional sign. then set the bottom
margin to <n> lines. If <4n> is given with the optional sign,
then change the current bottom margin by <tn>. If the resulting
bottom margin is negative, an error diagnostic message is
produced. he default value for <+n> is

.wt; no parameters, no break, no substitution

Read one 1l1line from the user_input I/0 switch and discard it before
proceeding with text processing (also see the read control).

wif{m}

Change the minimum number of 1lines to be left or moved when splitting
text between pages according to the modifier given.

wi, .wit; {<+4n>}, no break, no substitution

If <+n> is iven without the optional sign. then set the widow
size for text blocks to <n>. If <4n> is given with the optional
sign, then change the text block widow size bz <#n>. If the
resultin% widow size is negative or greater than the current page
length, then an error diagnostic message 1is produced. The
default value for <+nd> is 2

footnotes: .wif; {<+n>}, no break, no substitution

write:

If <4n> is given without the optional sign, then set the widow
size for footnotes to <n>. If <+n> is given with the optional
sign. then change the footnote widow size b{ <+#n>. If the
resultin% widow size is negative or greater than the current page
length, then an error diagnostic message 1s produced. The
default value for <+n> is 1.

.wrim}

These controls permit writing data to arbitrary files for later use
either by compose or by other programs. They will find use in
documentation systems I1nvolving compose where supplementary, text
dependent information such as indices and glossaries are required.
For all the forms of the control, <path> is required and is the
pathname of the file into which data is Yo be written. If <path> does
not exist, it is created. If <path> does exist, it is truncated when
it is first opened during an invocation of compose. All attachments
of <path> are made through the vfile_ I/0 module.

formatted: .wrf; <path> <ctl_string>{,argi,...}, no break, no substitution

DRAFT:

<etl_string> is required and is a string of formatting controls
acceptable to the ioca_ subroutine (see MPM Subroutines, Order No

AG93. for a discussion of ioca_ ). No check is made for the
validit{ of a control string. The optional arguments, argi
(possibly

required by ctl,strin%) are all string values, either

literals or substituted values of variables.
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order: .wro; <path> <io order>, no break, no substitution

<{io order> 1is required and is an iox_ order acceptable to the
io _call command (see MPM Commands and Active Functions. Order No
AG92. for a discussion of the io_call command). Since all
attachments are made through the vfile_ I/0 module, only those
orders supported by vfile_ may be given. No check is made for
the validity of an order.

text: .wrt; <path> {<text>}, no break, no substitution
{text> (with an added newline character) is written to <path>.

If <text> is omitted only the newline character is written and
the result is a null line.

BUILTIN SYMBOLS
This section gives descriptions of the builtin program variables. The
format of the title line of each descriptive paragraph is:
Name : mode : default value : controls
where:
Name is the name of the variable.

mode is the storage mode; possible value is string numeric,
flag counter, or function.

default value 1is the default value assigned to Name if no control or
control argument specif%ing a value is given, or if a
control with a null variable field is given.

controls is a blank separated list of controls and control arguments
affecting the value.

AlignMode : string : “both" : .alb .alec .ali .all alo .alr
The current text alignment mode. The ?ossible values are "both",
“left™ v¢pight", "inside", ~outside'. and "center®.

ArtMode : flag : false : .bba .bea -noart
True when lines are being flagged for artwork; otherwise. false.

BlockName : string : "' : .bb .be .bbn .ben
The name of the current text block. Inline blocks have a null name.

CallingFileName : string : "" : ifi .rt
The name (no suffix) of the previous file in the insert file stack.
If the current file is from the command line input file list, this
variable has a null value.

CallinglLineNo : numeric : 0 ; .ifi .rt
The line number of the insert-file control in the previous file in the
insert file stack If the current file is from the command line input
file list, this variable has a zero value.

Date : string : date() : none
The current date in the form "mm/dd/yy".
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Device : string : "ascii' : -device .
The name of the device for which output is being composed This value
may be set with the -device control argument.

Egqent @ counter : 1 ¢ .bbe .bee
The equation reference counter.

EgMode : flag : false : .bbe .bee .
True if processing text lines in equation mode; otherwise, false.

ExcepOpt : flag : false : -excegtion_graphics .
True if the -exception_graphics control argument has been given;
otherwise false.

ExcepTable : string : depends on device : tre -device
The translation table for the -exception_graphics option.

ExtraMargin : numeric : 0 : -indent . .
The amount of extra left margin to be added to all output lines. This
value may be set with the -indent control argument

FileName : string : entry in input file list : none .
The name of the command line input file (from the command line input
file list) currently being processed.

FillMode : flag : true : fi .fif .fin -nofill .
True when in fill mode; otherwise false. The default value for this
flag may be changed with the -nofill control argument.

Footent @ counter : 1 : .bbf .bef .fth .ftp ftr .ftu
The footnote counter.

FootnoteMode : flag : false : .bbf .bef
True when processing a footnote; otherwise, false.

FootReset : string : paged" : .fth .ftp .ftr .ftu
This variable indicates the mode for footnote numberin%. It may have
the values "paged'" if footnote numbers are being reset to 1 at the top
of each page, 'running: if footnote numbers are running continuously.
“unref" 1f footnote numbers are not being used, or "hold" if footnotes

are being held for later insertion and their numbers are running
continuously.

From : numeric : 1 : -from

The number of the first output page to print as given by the -from
control argument.

Galley : flag : false : -galley
True when the -galley control argument is given; otherwise. false.

HeadSpace : numeric : Q0 : .vmt .vmh .tlh

The number of blank 1lines inserted in the immediatelK preceding page
header margin or text header margin. The separating line count., "#
given with the title-block-begin or title-line-header controls is
considered a margin value.

Hyphenating : flag : false : hy .hyn .hyf -hyphenate
True when in hyphenation mode; otherwise, false.

Indent : numeric : 0 : .in .inb .inl
The current value of the left indentation.
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IndentRight : numeric : 0 : .inb .inr
The current value of the right indentation.

InputFileDir : string : none : .ifi .rt
The pathname of the directory containing InputFileName.

InputFileName : string : none : .ifi .rt
The name of the file currently being processed.

InputlLineno : numeric : 0 : none
The current line number in InputFileName

InsertIndex : numeric : 0 : .ifi .rt
The index number of the current file in the insert file stack. If the
current file is from the command line input file list, this variable
has a zero value. The value of this variable is used for "i¥ for the
-number or -number_brief features.

KeepMode : flag : false : .be .bbk .bek
True when processing a keep block; otherwise, false.

LineNumberQpt : flag : false : -number -number_brief
True when either the -number or -number_brief control arguments are
given; otherwise, false.

LinesLeft : numeric : 54 : pd pdl .vm .,vmf .vmb .bbf .bef
The number of lines left on the current page available for text.

LineSpace : numeric : 1 : .ls -linespace
The line spacing value; = 51nﬁle space. = double-space. etc. The
default value may be changed with the -llnespace control argument.

NextPageNo : numeric : 1 : .brn .brp .brs
The page number of the next page to be printed.

OutputFileQpt : flag : false : -output_file . .
?rge when the -output_file control argument is given; otherwise,
alse.

Pagelength : numeric : 66 : .pd .pdl
The current page length in lines.

Pageline : numeric : 1 : none
The number of the current output line on the page.

PageNo : numeric : 1 : .brn .brp .brs
The number of the current page.

PageSpace : numeric : 1 : ps
The number of formfeed characters separating pages in output for the
online printer.

PageWidth : numeric : 65 : .pd .pdw
The page width, hat is. the number of text columns available in
output lines.

Parameter : string : =" : .ifi -parameter L
The value of the string passed to an inserted file. The initial value
may be changed with the -parameter control argument.

ParamPresent : fla§ false : .ifi <expr>
True if expr) is given in an insert-file control; otherwise, false.
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Passes : numeric : 1 : none . ]
The number of processing passes remaining to be performed (including
the current pass). The initial value may be changed with the -passes
control argument. Output is produced only when the value is 1.

PictureSpace : numeric : 0 : .bbp .bep
The accumulated number of picture lines reserved.

Print : flag : true : -galley -from -to -pages
True when the current 1line is to be rinted; otherwise, false. This
variable is controlled by the selection of lines or pages to be
printed with the -galley, -from, -to, or -pages control arguments.

StopOpt : flag : false : ~stop .
- True when the -stop control argument is given; otherwise, false.

SymbolDelimiter : string : "% : .csd
The current symbol delimiter character.

Time : numeric : <time of day> : none ,
The time of day at command invocation in the form "hh:mm:ss".

TitleDelimiter : strin% : " o: Lctd
The current title part delimiter character.

To : numeric : (last pa%e of input file) : -to
The number o the ast page to be printed as given with the -to
9ont¥ol argument. If the -to control argument is not given, the value
is -

TrTable : string : collate() : .trf
The current character translation table

Undent : numeric : 0 : .unl .unn
The value of left undentation.

UndentRight : numeric : 0 : .unr
The value of right undentation.

Userlnput : function : <internal label> : none .
The label value of the internal procedure that is wused during
substitution of variables to obtain a character string from the
user _input I/0 switch.

VMargBottom : numeric : 4 : .vm .vmb
The bottom margin, that is. the number of blank 1lines between the
footer block and the bottom of the page.

VMargFooter : numeric : 2 : .vm .vmf
The footer margin, that is, the number of blank lines between the last
text block and the footer block.

VMargHeader : numeric : 2 : vm .vmh
The header margin, that is. <the number of blank 1lines between the
header block and the first text block

VMargTop : numeric : 4 : .vm .vmt
The top margin, that is. the number of blank lines between the top of
the page and the header block.

waitOpt : flag : false : -wait
True when the -walt control argument is given; otherwise, false.
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Widow : numeric : 2 : .wi Wit .
The current text widow size.

WidowFoot : numeric : 1 : wif
The current footnote widow size.

CONSTRUCTING ARTWORK

The artwork feature permits the user to insert certain conventional
overstruck character patterns into an input file and to display them as various
symbols and 1line ar features. The feature is invoked by the use of the
block-begin-artwork and block-end-artwork controls in a text block. Text lines
that fall within the scope of these controls are flagged as artwork lines and
any of the conventional overstruck patterns described below are disglayed with
the closest representation possible for the output device of the intended
symbols or line art feature.

For ASCII devices, the nearest character is chosen from the 95 character
graphic set; for devices with plotting capability, a plotted string is
generated; for photocomposing devices, a symbol from a sgecial font or an
appropriaée rule is chosen. The characteristics and capabilities of supported
devices are kept in external data segments known as device driver tables. These
tables are named <device>.comp_device _table and are discussed in “Device Driver
Tables for compose" below. The compose program locates the device driver tables
by application of search rules.

Artwork lines are searched for occurrences of the overstruck character N
gatterns that indicate the size. shape. and position of the desired artwork
ny plain text is reproduced at its given location.

In this section, the word '"rule" refers to a typographic rule. that is, a
line of given length, thickness. and orientation.

Artwork Symbol Conventions

Two sub sets of the 95 character ASCII graphic set are defined; the "line art®
set and the "'math symbol: set. Members of the line art set are s¥ntactica11y
significant if they are overstruck with another character from the set and
members of the math symbol set are s ntactically significant is they are

overstruck with a valid size character (see the discussion of size characters
following).

Line
-art_ Math Meaning

- element of a horizontal rule

i i element of a vertical rule or a vertical bar (depending on
overstrike pattern)

/ / element of a +45 degree slant rule or a division sign (depending on
overstrike pattern)
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\ element of a ~-45 degree slant rule

( ( left semi-circle or a left parenthesis (depending on overstrike
pattern)

) ) right semi-circle or a right parenthesis (depending on overstrike
pattern)

up arrow, diamond top vertex, or upward movement (depending on
overstrike pattern)

v v down arrow, diamond bottom vertex, or downward movement (depending
on overstrike pattern)

< < left arrow, a diamond left vertex, or leftward movement (depending on
overstrike pattern)

> > right arrow, a diamond right vertex. or rightward movement
(depending on overstrike pattern)

left bracket
right bracket
left brace

right brace

BE e e L P

multiplication sign (one-high math symbol only)
vertical or slant rule terminator.

horizontal rule terminator.

" replicator character showing overstrike but having no pictorial

meaning.
H half-line control. up or down {(depending on overstrike pattern)
S superscript/subscript control (depending on overstrike pattern)

= double vertical bar "concatenate" symbol
o "bullet" (one-high math symbol only)

If an{ of the characters in the line art set is overstruck with another
member of the set. it is treated as part of a line art construction.

If any of the characters in the math symbol set is overstruck with a
numeric or alphabetic character (not Eart of either sgset) it is treated as part
c

of a math symbol and the overstrike aracter is interpreted as the symbol size
as follows:

1 -0 1 through 10
a -z 11 through 36
A - Z 31 through 56
The four movement “symbols™ perform ‘'micropositioning" and the size

character represents the count of increments to be moved.

Ambiguous cases are resolved in favor of 1line art by the use of the
replicator character.
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Artwork Source Syntax

The syntax for artwork construction is as follows:

1. malign-both" and "fill" modes should be OFF to preserve element
position in an artwork block.

2. Line art may be contained within math symbols and vice verssa.

3. All rules continue through intersections unless they are specifically
terminated by an appropriate terminator character.

4, The minimum size of 1lozenges (flattened diamonds) is four lines.
Smaller lozenges will not have their slant sides positioned properly

5. Unterminated horizontal rules will generate a reported syntax error at
the right margin.

6. Unterminated vertical or slant rules will generate a reported syntax
error at the end of the artwork block.

7. Vertical positioning of plain text 1is the responsibility of the source
author. he movement "symbols" are provided for this purpose.

8. The slant line terminators ("7" or "\") must appear to the left (or
right) the number of columns one less than the height of the line. For
example. the terminator for a 5-high right slant line must be 4 lines
below and 4 columns to the left of the beginning of the slant line.

DEVICE DRIVER TABLES FOR COMPOSE

The compose program expects to find the artwork characteristics and
capabilities for a device in an external statie data segment named
<device>.comp_device_table. In this context., <deviced> is the device name.
either the default ASCII device or the name given with the -device control
argument. The segment is located by application of the search rules.

The device driver tables are best created by the use of the
create data_segement tool providing data for the following structure:

/% Begin include file comp_device_table.incl.pl1 */

/* This include file describes the external device driver segment used by
compose to drive the target device. The segment described must be
named <device).comp_device_table and may be created with CDS. */

del 1 device_table,

2 devx fixed bin. /* device index value */
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/% MATH SYMBOL PARTS

math symbol_index values

1=1{.,2=1]. = 4=}, 5=(.6=).T=1.8=1i

9 = vi%ule/solidus {7/).710°="%, 11 = bullet

12 = half-line up, 13 = half-line down.
15 = superscript. 15 = subscript.

(2 top (8) char (80). /% full line top parts */

2 half_top (8) char (50). /* half line top parts %/

2 middle ?8; char 560 . /* full line middle parts #/

2 bottom (8) char (60). /* full line bottom parts */

2 half bottom (B) char (40), /* half line bottom parts #*/

2 one_high (15) char (80). /* 1.5 line complete symbols ¥/
2 other_part (8) char (55). /* vertical parts for expansion of

multi-line symbols %/
/* LINE ART PARTS */

2 vert_part char (42), /* vertical line element */
2 daro char (80) /* downward arrowhead #/
2 uparo char (703) varying. /* upward arrowhead #*/
2 horiz, ( /* horizontal line */
% start char (16). /% vertical positioning */
line char (12), /* one column line element */
3 term char (16)) varying. ( /* vertical gositioning #/
2 laro char 264%. /* left-pointing arrowhead */
2 raro char (64)) varying. /* right-pointing arrowhead */
2 diamond. /% diamond parts ¥
3 top char (40) varying, /* top vertex */
3 left. ( /¥ left vertex */
i start char (10%. /* positioning */
4 body char (45)) varying. /* actual vertex ¥/
3 right, { /% right vertex ¥/
4 start char (10;. /* positioning */
4 body char gusg varying. /* actual vertex %/
3 bottom char (50) varying. /* bottom vertex */
2 left_slant. ( /* left slanting line (\) ¥/
3 start char (20;. /* positioning */
3 line char (50)) varying. /* line element */
2 right_slant, /* right slantin; line (/) %/
3 start char 21;. /* positioning %
3 line char (50)) varying. ( /* line element */

2 left_circle char (100), /* left semi-circle */
2 right_circle char (100)) varying. /* right semi-circle */

/%* MISCELLANEOUS STRINGS */
2 DTAB char (6) varying; /* direct tab control %/
/* End include file comp_device_table.incl.pl1 */
The strings described above are sﬁbstituted in various combinations and

orders for the conventional artwork constructs and the resulting output line is

transmitted to the output device in "rawo" mode. The standard system provides
five device tables as follows:
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Device

_Name__ Device

asciil The default ASCII terminal device
dte300s Data Terminals and Communications 300/S
selecterm . Bedford Computer Systems S75

2741e IBM 2741 EEBCDIC)

2741e IBM 2741 (Correspondence)

EXAMPLES

This section gives examples of plain text and artwork using compose.

Plain Text Example

The lines following represent a printed list of a "test.compose" file.

.: Input file for plain text example

.sgb

.tlh 1 0 }|TEXT SAMPLE; !

.unl -5

The compose command lets the user format text segments through
a v%r%e y of controls. The controls specify such things as:
.Sp

.inl 10

.unl 5§

1. Page depth and width (with .pd. .pdl. and .pdw controls).
If not specified by the user, these parameters are given
default values of':

.spb

.inl +5

page depth 66 lines

.brf

page width 65 columns

-inl O

.* End of test.compose file

The same input as formatted:
' TEXT SAMPLE
The compose command lets the user format text segments through a variety of
controls. The controls specify such things as:
1. Page depth and width (with .pd. .pdd. and .pdw controls). If not
specified by the user. these parameters are given default values of:

page depth 66 lines
page width 65 columns
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Artwork Example

The lines following represent a printed list of an "artwork.compose' file.

In this example. the symbo "¢BS>" in the comment lines stands for the ASCII
backspace character.

.: Input file for artwork example

. 8pb
'5R1 13
fif
.tlh 1 0 iiARTWORK SAMPLE] |
.ggh 1 0 iiSection 4 of Flowchart}|
. bba
¥ -<BS>" ~-<{BS>*
¥ \ Y
" 3
.: "<BS>| HEBSY |
. 3<BS> | 3<BS=
.: g <{BS>= §<BS>}
) 3 type 1
.® "<BS>H yp 3
* 1 (<BS>™ ]
% | |V<BS>H "<BS>H
. lli <BS>H i-<BS>"
. H i?(BS>" 3<BS>= Ii =<BS>><BS>*
. * R ||-<BS>“ | 3<§S>} ' i§<BS>"
. ® 1l Ili -<{BS>><BS>* I <BS>H [ ||v<§S>H
S FERL . TEEREST a1 1S
d $<BS>= | v<BS>H v<BS>H
» ﬁ# gj& Ty v % g& vy ;ﬁ* W ggﬁ
H¢MAH)« ¥ type 2 3 L i type node Hu  R(HBH)H
* 3<BS>{ $<BS>=
. $<Bs>= <BS>}
L. v
3 tﬁge 33 3
* ~<BS>"<BS> | <BS> -<{BS>*<BS>|<BS>~
The same input formatted for an "ascii® terminal.
ARTWORK SAMPLE
Section 4 of Flowchart
type 1
(a) ? type 2 ___> type node | ___>(B)
type 3 f
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