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August 1971

PRINT - A Text Formatting Program

James E, George
Stanford Linear Accelerator Center
Computatlion Group
Stanford, California

ABSTRACT

PRINT 7s a text formatting program written in PL/Y to
produce documents usling the printer. The Input to Print
contains the text to be printed interspersed with the
necessary control informatlion to generate the desired format
of the text. The features supported by PRINT are:

Automatic or manual paging

Page numbering with or without titling

Paragraphing with or without indentatlon (left or
right), numbering and/or titling

Underlining

Centering

Tables with or without numbering

Print direct image (i.e. print text as is )

Right justification of the text

Tabs

Also, the margin, line length and spacings between lines are
variable, The ailm was to provide a modutar system which
would be easy to change and would ailow the value of any
control variable to be changed by input control.

INTRODUCTION

The use of computer prosrams to format text to a final
form for publication has been discussed in several documents
(Meadow 1970; van Dam and Rice 1970; Berns 1968 and 1959),
Basically, the problem is to take a linear string input and
convert it to a multi-sheet two-dimensional document,
Further, the final document is aesthetically good or had by
some undefinable human judgement., A really good program does
not currently exist. PRINT represents a useable basic
system for the preparation of a limited class of documents
of Tnterest to the author.

Initially, | became Interested in text formatting
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because | wanted to maintaln a bibliography using a computer
text editing system; | was willing to maintain the entries
in alphabetic order, but wanted to be able to number the
entries and vary the formatting on output (e.g. bibliography
vs. working form for constructing an annotated
bibliography). Although TEXT 360 (----1968) existed at the
time, 1t was not Tocally avalilable; FORMAT (Berns 1968 and
1969) was avallable* but did not have the numbering feature,
Hence, PRINT was originally developed to provide an
automatic numbering for successive entries for the
preparation of bibliographies; | also decided to develop It
as a personal document formatting system which | could
easily experiment with and modify for my own purposes,

Several documents have been produced using PRINT
(George 1969a and b; George and Hoffman 1969), the library
at SLAC has used it to produce a serials list (Section 5.2),
a two-dimensional expresslion capablility has been 11lustrated
with PRINT (George 1971) and the cost of using it has been
studied (George and Hoffman 1969),

GENERAL DESCRIPTION

An output document from PRINT consists of chapters,
pages (with/without page title and /or page numbering),
paragraphs (with/without paragraph titles and/or paragraph
numbering), footnotes (with/without footnote numbering),
tables (with/without numbering), centered text, unaltered
text, underlined text, text whose position Is controlled by
tabs and text which may be right justifled**, In order to

form these output units, the input must be identified as
these units.

An Tnput unit is denoted by a control character in
coclumn 1; a blank in column 1 generally means a continuation
of the previous classification. Using these Input units,
PRINT maintains two buffers from which it composes the
output document one line at a time, Ona buffer contains the
text Input, excluding footnotes, which has not been used
(this buffer will be called the input buffer) and the other
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*The version of FORMAT locally avallable has been
extensively modified by John Ehrman (Ehrman-Berns 13971) and
was used to prepare Dave Grles's book {(Gries 1971),

**A good discussion of justification is given In Meadow
(Meadow 1970, pgs. 253-256).
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buffer contains the unused footnotes (this buffer will be
called the footnote buffer),

PRINT's normal cycle is to select and print full lines
from the input buffer: when the input buffer contains less
than one full line, more input is requested from an input
section. Footnotes interrupt the normal cycle whenever just
enough room is left at the bottom of the current page to
print the current contents of the footnote buffer. Full
lines are selected by examining the buffer (lnput or
footnote) starting at the current line Tength to be printed
and scanning to the left for the first occurrence of a break
character,

Footnotes are a problem in this and many other systems
(e.g. see the discussion in Meadow 1370, pgs. 259-260). The
problem is to at least start the footnote on the page where
it is referenced. In PRINT, footnotes and references to
footnotes are unrelated; a footnote Is printed at the bottom
of a page which usually has just enough room for the
footnote. Generally, the footnotes occur on the same page
as the reference, however it is possible for the footnote to
appear before or after this page; this can he altered by the
manual paging control or the draln buffer control.

The input function of PRINT separates the single input
stream into footnotes, text and format control. The input
continues processing until] a non-footnote or non-format
control Is obtained.

The beginning of a footnote unit is indicated by the
footnote control character occurring in column 1; all
succeeding cards which have a blank in column 1 are part of
the footnote and are saved in the footnote buffer. A
footnote is terminated by the occurrence of a non-blank
control character in column 1, other than the footnote
control chacter.

The beginning of a format control change is indicated
by the occurrence of the read new parameter control
character in column 1. Upon recognition of this control
character, the input functlon of PRINT executes a GET DATA
statement in PL/1 thus allowing the value of any varjable
defined to be altered; usually these are the parameters
controlling the formatting of the text.

In most cases, PRINT has two copies of each variable;
one copy is used for format control and the value of the
second copy is assizned to the first COopy upon recognition
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of a text unit. Hence, format control Is specified before
the text item appears and Is assigned when the beginnlng of
this text unit is recognized,

CONTROL AND VARIABLE DESCRIPTIONS

The text control tokens must occur in column 1 with the
beginning of the text on the same card. These tokens are:

NAMES =* N1 Al V EXPLANATION
PARC(PAR) P Indicates start of a new paragraph

with numbering.

fDC{!ID) ! Indicates start of a new paragraph
without numbering.

TABLE(TABLEG) T Indicates start of a table without
numbering.

TABLEN(TABLNG) S Indicates start of a table with
numbering.

CENC(CEN) C Indicates that the text on this card
is to be centered.

ASIS(ASI]) A Indicates that the text on thls card
s to be printed as is.

A1l the text controls above may involve indentations
except centering; the indentation is in terms of a
multiplier of the basic indentation unit. For example,

12Start of a paragraph

would start a new paragraph whose first line would be
indented 2 times the bhasic unit to the right, and

|-28tart of a paragraph

would start a new paragraph whose first line would be
Indented 2 times the basic unit to the Teft.

The table option functions like the paragraph for the

- A A W AR ED SN WD M WD WE N AN WD ED W A WD WD N WR NN WS WD D NN NN WR NF WF WS WS WS YE W NP T NP I TN TE Wm S b AR MR WM 4B ap Sm Gm e W W e R AR W

The name of the second copy of the variable is given
followed by the name of the flrst copy in parentheses
throughout this section; all control tokens are of type
CHAR(1).
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first line and then prints subsequent lines starting at the
fifth tabh position.

The footnote control character is (3also type CHAR(1)):

NAMES INITIAL VALUE EXPLANATION

FTC{(FT) 5 Indicates the beginning of a
footnote,

Like the paragraph control, a single digit or a minus sign
and a digit may immediately follow the footnote control to
Indicate the desired indentation,

The controls which may occur anywhere in any text are
(also of type CHAR(1)):

NAMES INITIAL VALUE EXPLANAT I ON

UNDERC{UNDER) _ Indicates the beginning or end of

the underlining; all text bracketed
by underlines will be underlined.
Should an error occur, the underline
will be turned off by the next
occurrence of a non~blank control
character in column 1.

CTABC(CTAB) @ Indicates a tab position,

The format control tokens must also occur in column 1
and any text contained on the card is lost. The controls are
of type CHAR(1) and are:

NAMES INITIAL VALUE EXPLANATION

TERMC(TERM) F Terminate PRINT,

PAGC(PAGE) X Drain the input buffer and start a
new page.,

DR(DRA) R Drain the input buffer,

PARMC(PARM) D The following cards until an

unquoted ';' contain variable names

and values to read with PL/I's GET
DATA statement.
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CHAP(CHAPC) # Drain all buffers and Iniftialize all
variables,

The variables used during the printing are:

NAMES TYPE INITIAL VALUE EXPLANAT]ON
COLNUM{NUMCOL) FIXED BIN 80 Number of

columns of the
input card to be

usad.

BMAR (MARB) FIXED BIN 10 Lines of margin
at the bottom of
a page.

LENCL) FIXED BN : 50 Length of line

to be printed.

LMAR{COL) FIXED BIN 50 Width of left
margln in
characters.

LSPACE(SPACEL) F{XED BIN 1 Inner paragraph,
footnote and
table spacing.

PSPACE(SPACE2) FIXED BIN 2 Spacing at the
beginning of a
paragraph or
footnote.

TSPACE(SPACE3) FIXED BIN 2 Spacing at the
beginning of a
tahle,

IDENT(DBL) FIXED BIN 5 Baslc unit for
Indentation.

TMAR (MART) FIXED BIN 10 Lines of marsin
at the top of a
page,

TABA(TAB(1)) FIXED BIN 5 Character
position from
ieft margin for
flrst tab
position,




TABB(TAB(2))
TABC(TAB(3))
TABD(TAB(4))
TABD(TAB(5))

----- (PGNUM)

----- (PARNUM)

----- (FTNUM)

SA(S1)

$B(Ss2)

SC(S3)

SD{s4)

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

FIXED BIN

BIT(1)

BIT(1}

BIT(1)

BIT(1)

10

15

20

25

50

50

TRUE

TRUE

TRUE

TRUE

PRINT 7
"o for second
tab position.

""" for third
tab position,

"N for fourth
tab position.

"N for fifth
tab position,

Current page
number; for new
chapter '0'
implies previous
numbering.

Current
paragraph
number; for new
chapter '0!
impliies previous
numbering,

Current footnote
number; for new
chapter '0!
implies previous
numbering,

Left margin for
footnotes,

Line length for
footnotes.

Number pages if
true,

Number
paragraphs if
true,

Right justify if
true.

Number footnotes
if true.
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PGTITLE(PTITLE) CHAR(5) VAR NULL Paragraph title,
CHTITLE(CTITLE)Y CHAR(100) VAR NULL Chapter title,

The break characters which determine how the input is
broken Into lines are (ali of type CHAR(1)):

NAMES INITIAL VALUE

B1 (blank)

B2 . (period)

B3 , {(comma)

Bu ; (semicolon)

BS : {colon)

Bb ?

B7 ! (exclamation point)
B8 - (dash)

Bg (underline)

Also, a character (variable MARKER) is printed in
character position 1 of a )llne containlng underlining or
page faults; this allows the local version of a text edltor
(WYLBUR) to output the text to a typewriter.

A complete listing of PRINT is given in Appendix A.
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EXAMPLES

Some examples were indicated in the Introduction, Some
short examples will be given here.

Bibliography example

The input
POGeorge, James E, (19691), The System Speciflication of GLAF: A Linea:
String Graphical Language Facility. Stanford Linear Accelerator
Center, Computation Group, GSG 61,
POMeadow, Charles T, (1970). Editing Text, Chapter 9 in _Man=-Machine
Communication_, Wiley, 244-278,

produces the output

George, James E. (19691). The System Speclflcation of GLAF:
A Linear String Graphical Language Facility, Stanford
Linear Accelerator Center, Computation Group, GSG 61.

Meadow, Charles T. {(1970). Editing Text, Chapter 9 in
Man-Machine Communication , Wiley, 244-278,
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5.2. Serials example

The Input

b

PSPACE=2 TSPACE=1 SC='0'B TABE=1 CTABCa'@'
TABA=5 TABB=30 TABC=45 TABD=53 LEN=70 {MAR=50 BMAR=5 TMAR=5 LSPACE=1;
C_.S L A C LIBRARY SERIALS LIST_
TORRAAFEBRUARY 1971

I=1A C M

see--Assocliatlon for Computing Machinery

{=1A C M ARTIFICIAL INTELLIGENCE {(SIGART)

TO@on order @@Central Lab Library

1-1A C M COMMUNICATIONS (SIGCOMM)
TO0@v.1~ @1970- @Central Lab Library

i-1A C M COMPUTER GRAPHICS (SIGGRAPH)
T0@v.5- @1971- @Central Lab Library

I-1A C M LANGUAGE ANALYSIS AND STUD!ES IN THE HUMANITIES (SICLASH)
T0@v.2~- @1969- @Central Lab Library

1-1A C M MICROPROGRAMMING (SIGMICRO)
TO@Gon order @@Central Lab Library

produces the output

FEBRUARY 1871

ACM
see--Association for Computing Machinery

A C M ARTIFICIAL INTELLIGENCE (SiGART)

on order Central Lab Library

A C M COMMUNICATIONS (SIGCOMM)

v,1- 1970~ Central! Lab Library
A CM COMPUTER GRAPHICS (SIGGRAPH)
v,5- 1971~ Central Lab Library

A C M LANGUAGE ANALYSIS AND STUDIES IN THE HUMANITIES {S1CLASH)
v, 2- 1969~ Central Lab Library

A CMMICROPROGRAMMING (SIGMICRO)
on order Central Lab Library

5.3. This paper

The input which produces this paper is given in
Appendix B.
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BIBLIO PHY

Berns, G.M, (1968). Some Design Consliderations for a Fast,
General Purpose Text Processor, and the FORMAT Program. |BM
Data Processing Division, Washington Scientific Center,
320-3503, :

Berns, Gerald M. (1969)., Description of FORMAT, a
Text=-Processing Program. CACM, 12, 3{(March), 141-145,

Ehrman, John R. and Berns, Gerald M, (1971), FORMAT, A Text
Processing Program. Stanford Linear Accelerator Center,
SLAC=135, '

George, James E. (196%a). The System Specificatlon of GLAF:
A Linear String Graphical Language Facility. Stanford Linear
Accelerator Center, Computation Group, GSG 61,

George, J.E. (1969b). Rules for Transforming a Grammar to a
Simple Precedence Grammar Utilizing Artificial Productions.
Stanford Linear Accelerator Center, Computation Group, GSG
62,

George, James E. (1971). GEMS-A Graphical Experimental Meta
System. Stanford Linear Accelerator Center, SLAC-134.

Ceorge, James E. and Hoffman, Lance J, (1969). A Comparison
of Manual and Computer-Based Text Editing, Stanford Linear
Accelerator Center, Computation Group, CGTM 69,

Gries, David (1971). Compller Construction for Digital
Computers , Wiley,

Meadow, Charles T, (1970)., Editing Text, Chapter 9 in

Man-Machine Commupication , Wiley, 244-278.

van Dam, Andries and Rice, David E, (1970), Computers and
Publlshing: Writing, Editing and Printing. in Advan i
Computers , 10, 145-174.

----- (1968)., TEXT 360 Reference Manual and Operating Guide.

IBM Corporation, New York.




PRINT:

PROC OPTIONS (HAIN);
/*TBESE VARIABLES ARE USED

DCL (CHAP
FT
UNDER
TERM
CEN
1D
PAR
PAGE
TABLEG

TABLNG
PARM
CTAB
DRA
ASI
B1
82
B3
BY
B5
B6
B7
B8
B9
HARKER
NUMCOL
PGNUN
PARNUA
FTNUA
MART
colL
FTCOL
MARB
L
FTL
TAB(5)
SPACEN
SPACE2

SPACE3
DBL
PTITLE
CTITLE
51
52
s3
sS4
FOOT
IN
SW
SF
LINSTOP
BUF

APPENDIX A
Listing of PRINT

CHAB (1)
CHAR (1)
CHAR (1)
CHAR(Y)
CHAR(1)
CHAR{1)
CHAR(Y)
CHAR (1)

CHAR{1)

CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR({1)
CHAR(1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAR (1)
CHAB(1)

FIXED
PIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
PIXED
FIXED

CHAR(5) VAR
CHAR {100) VAR

BIT (1)
BIT (1)
BIT (1)

BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN

BIT (1)
CHAR(2000) VAR, /*UNPRINTED FOOTNOTES

CHAR (2000)

BIT (1)
BIT (1)
FIXED

BXT,

BIN

PRINT 12

FOR THE ACTUAL COETROL*/

LI B B

'l‘\!‘N‘ﬁ\!‘-‘\!QQ‘H““.\\\Q\\‘!“Q\\

r

/*CONTROL CHAR POR CHAPTER
/*CONTROL CHAR FOR FOOTHNOTE

/*CONTROL CHAR FOR URDERLINE

/*CONTROL CHAR POR TEREINATION

/*CONTROL CHAR FOR CENTERING
/*CONTROL CHAR FOR INDENTATION
/*CONTROL CHAR FOR PARAGRAPH
/*CONTROL CHAR FOR MANOAL PAGE

/*CONTROL CHAR FOR TABLES
/*CONTROL FOR TABLE W NUMBER
/*READ NEW PARANMETER CONTROL

/*TAB CONTROL CHAR

/*DRAIN CONTROL CHAR */
/*PRINT AS IS CONTROL CHAR

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*BREAK CHARACTERS

/*UNDERLINE AND PAGE FAULT
/*NOMBER OF COLS TO BE USED

/*PAGE NUMBER O=PREY KUA
/*PARAGRAPH NUMBER O=PREVIOUS

/*POOTNOTE NUMBER O=PREVIOUS

/*MARGIN AT TOP IN LINES

/*LEFT HAND MARGIN IN CHAR
/*LEFT MARGIN FOR FOOTNOTES
/*LINES OP MARGIR AT BOTTIONM
/*LENGTH OF LINES TO BE PRINTED
/*FPOOTNOTE LERGTH

/*TAB VALUDES

/*INNER PARAGRAPH/FOOT SPACING
/*BETHEEN PARA/FOOT SPACING

/*SPACING AT START OF TABLE
/*BASIC UNIT FOR INDENTATION
/*PARAGRAPH TITLE

/*PAGE TITLE

/*TRUE=PAGE MUMBERING
/*TRUE=PARAGRAPH NUMBERING

/*TRUOE=RIGHT JUSTIFY
/*TRUE=FOOTNOTE NUMBERING

VAR, /*0UNPRINTED TEIT

, /*UNDERLINE SWITCH FOR TEXT
, /*UNDERLINE SWITCH FOR FOOT
, /*LINE NUM TO STOP PRINT CUR INF*/
CHAR(2000) VAR) /*READ BUFPER

X CHAR(1),(S5X,SZ,SY) BIT(1),(I,J) FIXED BIN;

*/
*/
*/
s/
s/
x/
/
*/
*/
*/
*/
*/
*/
*/
*/
*/
./
*/
*/
*/
s/
*/

*/




ouTPUT1:

QUTPUT2:

ouUTPUT3:

OUTPUTY:

DCL K FIXED BIN;
DCL NPG BIT(1):
/*THESE VARIABLES ARE USED

PRINT 13

WHEN THE NEXT ID PAR OR CEN OCCORS*/

DCL {CHAPC CHAR (1) . /*CONTROL POR CHAPTER */
FTC CHAR (1) . /*POOTNOTE CONTROL CHARACTER */
UNDERC  CHAR(Y) . /*UNDERLINE CONTROL CHAR */
TERAC CHAR(1) , /*TERMINATE COBTROL CHAR */
CENC CHAR (1) , /*CENTER CONTRGL CHAR */
IDC CHAR{1) , /*INDENT CONTROL CHAR 'y

 PARC CHAR(1) , /*PARAGRAPH CONTROL CHAR */
TABLE CHAR(1) . /*CONTROL CHAR POR TABLES x/
TABLN CHAR (1) , /*CONTROL FPOR TABLE ¥ NUMBER */
PAGC CHAR (1) . /*PAGE CONTROL CHAR ¥
PARAC CHAR (1) « /*READ PARANETER CONTROL CHAR #*/
DR CHAR (1) , /* DRAIN CONTROL CHAR */
CTABC CHAR (1) . /*TAB CONTROL CHAR */
ASIS CHAR(1) , /*PRINT AS IS CONTROL CHAR */
COLNUM  FIXED BIN , /*NUMBER OF COLS TO BE USED x/
BMAR PIXED BIN , /¥BOTTOM MARGIR xy
LEN FIXED BIN , /*LENGTH OF LINE TO BE PRINTED */
LMAR FIXED BIN , /*LEFT HAND MARGIN x/
LSPACE  FPIXED BIN , /*INNER PARA/FOOT SPACING */
PSPACE  PIXED BIN . /*BETWEEN PARA/POOT SPACING */
TSPACE PIXED BIN . /%SPACING AT START OF TABLE */
INDENT FIXED BIN « /¥BASIC UNIT FOR IKDENTATION */
THAR PIXED BIN . /*TOP MARGIN */
PGTITLE CHAR(5) VAE , /*PARAGRAPH TITLE */
CHTITLE CHAR{100) VAR , /*CHAPTER TITLE x/
TABA PIXED BIN , /*PIRST TAB LOCATION */
TABB FIXED BIN , /*SECOND TAB */
TABC FIXED BIN , /*THIRD TAB */
TABD PIXED BIN . /*FOURTH TAB */
TABE FIXED BIN . /*PIFTH TAB */
SA BIT (1) ¢ /*TBUE=PAGE NUBBERING */
SB BIT (1) , /*TRUB=PARAGRAPH WUMBERING */
SC BIT (1) . /*TROE=RIGHT JUSTIFY */
SD BIT (1) ) /*TRUE FOOTNOTE WUMBERING */

PROC(A1,K1);

/*SINPLE QUTPUT---OUTPUTS A1 AFTER SINGLE SPACE
ARD STARTING IN COLUMN K1 */
DCL (A1,A2,A3,AH4) CHAR({*) VAR, (K1,K2,K3,K4,I1,d1)

FIXED BIN;

PUT EDIT {A1) (SKIP,COL(K1),4);

RETURH:
ENTRY (A1,A2,K1);

/*¥ONDERLIN OUTPUT--~-NO SKIPS OOUOTPUTS A1 IN COL (1)

AND A2 IB COL(K1) */

PUOT EDIT(A1,A2) (SKIP{O),A,SKIP(Q),COL(K1),A);

RETURN;

ENTRY(AT1,K1,42,A3,K2,K3,K4);
/*PARAGRAPH TITLE AND NUMBERING OUTPUT--SINGLE SKIP

OUTPUTS A1 IN COL (K2),
THEN A3 AFTER SKIPPING

K1 IN EEXT K3 COLS A2 NEXT
K4 COLS*/

PUT EDIT (A1,K1,A42,A3) (SKIP,COL{K2),A,FP{K3),A

X (K4} ,0) ¢
RETURN;
ENTRY(A1,A2,K1,K2);

/*UNDERLINE PARAGRAPH TITLE AND NUMBERING---

KO SKIPS A1 IN COL1 A2

IN COL(K1) +K2 SPACES */

PUT EDIT(A1,A2) (SKIP(0},A,SKIP{0),COL(K1),X{K2),A);




OUTPUTS:

QUTPUTG:

DNSPACE:

INPUT:

START:

LOQP:

EXIT:

LINENOH:

INIT:

FRINT 14

RETURN;
ENTRY (AY,K1,K2);
/* PG TITLE AND NOMBER--NO SKIPS PRINTS A1 IN COL(K2) AND
K1 IN MWEXT 4 COLS */
PUT EDIT (A1,K?%) (SKIP(0) ,COL(K2),A,F({U4));
RETURN:
ENTRY(A1,A2);
/* DIAGNOSTIC OUTPUT---SINGLE SKIP OUTPUTS A1,A2 =/
PUT EDIT(A%,A2) (SKIP,A,A);
RETURN:
ENTRY (A1) ; ,
/*NE¥ PAGE--EJECTS PAGE PRINTS A1 IN COL{1) *,
PUT EDIT (A1) (PAGE,d) ;
RETURN;
ENTRY(K1,K2);
/*SPACES DOWN K2-K1 SPACES */
I1=K2-K1;
IF I1<=0 THEN RETUEHN;
DO J1=I1 TO 1 BY -1;
PUT EDIT(' ') (SKIP,A);
END; _
RETURN;
ENTRY(A1,A2,K1,A3,A4) ;
OF ENDFILE BEGIN:
A2=TERH; GO TO BIIT; END;
GET EDIT(A2) (COL (1) ,A(80));
A2=SUBSTR(A2,1,K1);
IF SUBSTR(A2,1,1)=13 THEN DO;
DO WHILE(SUBSTR{(A2,LENGTH(A2),1)=? %)
A2=5UBSTR (A2, 1,LENGTH{A2)-1);
END; '
A1=A1) | A2;
GET EDIT(A2) {(COL(1),A({80));
A2=SUBSTR(A2,1,K1);
IF SUBSTR(AZ,1,H)=' * | SUBSTR(A2,1,1)=A3 THEN
GO TO LOOP;
END;
IF SUBSTR(A2,1,1)=A4 THEN BEGIN;
ON EBROR BEGIN:
PUT EDIT('CONYERSION ERROR ' /ONSQURCE) (SKIP,A,A) ;
CNSQURCE='(Q";
EN¥D;
ON BAME PUT EDIT('NAME ERROR ' DATAFIELD) (SKIP,A, A} ;
GET DATA;
GO TO START:
END;
RETURN;
END QUTPUTI;
PRCC RETUBRNS (PIXED BIN);
DCL SYSPRINT FILE PRINT;
RETURN (LINENO (SYSPRINT)) ;
END LINENUN;

PRQOC;

/*INITIALIZES VARIABLES*/

CHAP,CHAPC='#';
PT,FTC=18";
UNDER, UNDERC="'_1;
TABLE,TABLEG="T";
TABLN,TABLNG='S";
TERM, TERNC='F?;
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CER,CENC="C?;
ID,IDC=%1";
PAR,PARC="P";
PAGE,PAGC='X";
PARB,PARNC=tD"';
CTAB,CTABC='a"';
DRA,DR="R?;
ASI,ASIS=YAY:

. B1=t 8-

.B2=v_,1 .

B3=t v

Bu:';':

B5=v:1;

B6=t21:

B7=v11., /*EXCLANATION POINT =/
B8=t=t;

By=v .
HAHRKER=',"7;
NCNACQL,COLNUA=80:
PGROA=1;
PAENUA=1;
FTNUNA=1;
MARB,BMAR=10;
PTL,L,LEN=50;
COL,LHBAR=50;
SPACE1,LSPACE=1:
SPACE2,PSPACE=2;
SPACE3,TSPACE=2;
OBL, INDENT=5;
MART,TMAR=10;
PTITLE,PGTITLE="";"
CTITLE,CHTITLE=1"?;
FTCOL=50;

TAB(1) ,TABA=5;
TAB(2) ,TABB=10;
TAB{3) ,TABC=15;
TAB(4) ,TABD=20;
TAB(5) ,TABE=25;
S1,5A='1"B;
S2,5B='1'B;
53,5C='173;
S4,5D="1*B;

END INIT:

ASSIGN: PROC;

/*¥ASSIGNS NEW CONTROL VARIABLES*/
CHAP=CHAPC;
FT=FTC;
UNDER=UNDERC;
TABLEG=TABLE:
TABLNG=TABL¥:
TEBM=TEREC;
CEN=CENC:
ID=IDC;
PAR=PARC;
PAGE=PAGC;
PARM=PARNC;
CTAB=CTABC;
ASI=ASIS;
DRA=DR;
NUMCOL=COLNUN;
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MABRB=BMAR;
L=1LEN;
COL=LHKAR;
SPACE1=LSPACE:
SPACE2=PSPACE;
SPACE3=TSPACE;
DBL=INDENT;
MART=THAR;
PTITLE=PGTITLE;
- CTITLE=CHTITLE;
TAB(1) =TABA;
TAB{2) =TABB:
TAB({3) =TABC:
TAB(4) =TABD;
TAB{5)=TABE;
51=5A;
52=5B;
531=5C;
54=8D;
END ASSIGN;
INSERT_TAB: FPROC({BUPF) ; :
/*INSERTS AN UNUSED CHAR TO PORCE TAB CONTROL--CHANGED TO BLANK
BEFORE PRINTING 12-0-9-2 */
DCL BUF CHAR(2000) VAR,A CHAR(200) VAR, (I,J) FIXED BIN;
DCL K FIXED BIN:
DO I=1 TO 5;
J=INDEX (BUF,CTAB) ;
IF J=0 THEN RETURN;
=0t
DO K=1 TO TAB(I)-J;
A=A) LY /*¥12-0-9-2 x/
END;
BUF=SUBSTR(BUF, 1,J-1) | {A||SUBSTR (BUF,J+1);
BEND;
END INSERT_TAB;
NORM_HEAD: PROC({A) RETURNS (CHAR (2000) VAR) ;
/*NORMALIZES BEAD OF A BY DELETING LEADING BLANKS */
DCL (A,B) CHAR(2000) VAR;
IF A='" | A=" ¢ THEN RETURN(''):
B=a;
DO WHILE (SUBSTR(B,1,1)=' ' ¢ LENGTH (B) > 1} ;
B=S0BSTR (B, 2) ;
END;
RETURN {B) ;
END NORM_HEAD;
NORM_TAIL: PROC(A) RETURNS (CHAR(2000) ¥AR) ;
/*NORMALIZES TAIL OP A BY DELETING TRAILING BLANKS LEAVING
2 BLANKS AFTER .?! REMOVES - ELSE LEAVES 1 BLAWK x/
DCL (a,B) CHAR(2000) VAR, X CHAR(1):
IFP A='" | A=* ' THEN RETUBN('');
B=4; B=DELETE (B) ;
X=SUBSTR (B, LENGTH(B) , 1)
IF X=*.' | X='2' } X='1* THEN B=Bj{}"* '
ELSE IF X='-*' THEN B=SUBSTR (B, 1, LENGTH {(B) -1) ;
ELSE B=B}|*' *;
RETURN (B) ;
END NORM_TAIL: _
OUTPUT: PROC(A,L,COL,SPACE,LIHSTOP,UHDER,SH,533) RETURNS (BIT(1)):
/*OUTPUTS A UNTIL LINSTOP OR A TO SHORT PALSE IF LINSTOP */
/¥5W IS UNDERLINE FROM PREVIOUS LIRE, SW3 IS JUSTIPY */
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DCL A CHAR(2000) va®, (L,COL,SPACE,LINSTOP) FIXED BIN,
UNDER CHAR(1), (SW,SW3) BIT(1);
DCL B CHAR(2000) VAR, S BIT(1);
1o0P: IF LINENUB+SPACE>LINSTOP THEN RETURN('0'B);
S=SELECT (A,B,L);
IF ~S THEN RETURN(*1'B);
IF SW3 THREN B=JUOSTIFY(B,L);
CALL DRAIN(B,COL,SPACE,L,UNDER,SW);
GO TO LOOQP;
_END OUTPUT;
NEWLINE: PRQC (FOOT,HARB,L,SPACE1,SPACE2);
/*¥CALCULATES NEW LINESTOPX/
DCL FOOT CHAR (2000) VAR, (MARB,I) FIXED BIN;
DCL {SPACE1,SPACE2) FPIXED BIN;
DCL L FIXED BIN;
DCL JJ3 FIXED BIR;
IF FOOT='* THEN JJ=0; ELSE
IF INDEX (SUBSTR (FOOT,2),FT)=0 THEN JJ=1; ELSE JJ=2;
I=59-MARB~(LENGTH (FOOT) /L) *SPACE1-JJ*SPACE2:
RETURN (I) :
END NEWLINE;
DRAIN: PROC({A,COL,SPACE,L,UNDER,SH);
/*PRINTIS L CHAR OF A AND SETS A TO NOLL */
DCL (A,B) CHAR(2000) VAR, (COL,SPACE,L,J) FIXED BIN,
UNDER CHAR{1),SW BIT(1);
DCL I FIXED BIN;
IF SUBSTR(A,1,1)=UNDER THEN DO:
SW=*1'B; A=SUBSTR(A,2);
END;
IF LENGTH(A) >L THEN A=SUBSTR(A,1,L):
/*REMOVYE SPEC TAB CHAR 12-0-9-2 x/
DO I=1 TO LENGTH({A) ; ,
IF SUBSTR(A,I,1)=' ' THEN SUBSTR(A,I,1)=" ';
END;
CALL UNDERLINE(A,B,UNDER,SH) ;
CALL DNSPACE (1,SPACE):
CALL OUTPUT1({A,COL) ;
=1%.
- »
IF B='' | B=' ' THEN RETURN;
CALL OUTPUTZ (MARKER,B,COL);
RETURN;
END DRAIN;

JUSTIFY: PROC (A, L) RETURNS (CHAR (2000) VAR) ;
/*¥JUSTIFIES A TO LENGTH L BY ADDING INTERNAL BLANKS %/
/* OR L+1 IF FIRST CHAR IS UNDER */

DCL (A,B) CHAR(2000) VAR, (L,I,J) PIXED BIR ;
DCL S BIT({(Y);
B=DELETE(A) ;
IF INDEX(B,' ')=0 THEN RETURN{A);
IF SUBSTR(B,1,1)=UNDER THEN I=L+1-LENGTH(B);
ELSE I=L-LENGTH(B) ;:

S='1'B;
LOOP: LCO J=LENGTH(B) TO 1 BY -1 SHILE (I>0);

IF SUBSTR(B,J,1)=!' ' & S THEN DO;
='Q*'B;
I=I-1; B=SUBSTR(B,1,J){1?' "} |SUBSTR(B,J+1);
END;

IF SUBSTR(B,J,1)~=' ' THEN S="'1'B;

END;

IF I>0 THEN GO TO LOOP;
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RETURN (B) ;
END JUSTIFY;

SELECT: PROC(A,B,L) RETURNS (BIT(1));

/*SELECTS LINE FBROM A DELETES

/*BREAK CHARACTERS ARE B1 THRU B9 */

/*IF FIRST CHAR IS UNDER THEN SELECTS L+1 %,/
DCL (A,B) CHAR(2000) VAR, (L,I,K) PIXED BIN;:
DCL X CHAR(1);

DCL LL FIXED BIN;

LOOP:

EXIT:

NEW_PAGE;

IF LENGTH (A) =L THEN DO; B=A; A=""?
IF LENGTH(A) <L THEN RETURN('0'B) ;
IF SUBSTR(A,1,1)=UNDER THEN LL=L+1; ELSE LL=L:
K=LL+1;

B0 I=K TO 1 BY -1;

X=SUBSTR(A,I,1):

; RETURN('1'B);

THIS FROM A PALSE IF LEN(A)<L%/

END;

IF X=B1 | X=B2 |X=B3 |x=BlY {X=B5 |X=B6 |X=B7 |X=BB ) X=B9

THEN GO TO EXIT;

END;
IF I<=L/2 THEN DO;

B=SUBSTR(A, 1,L-1)}{*-";

A=NORM_HEAD (SUBSTR (A,L)) ;

RETURN(* 1'B) ;

END;
IF SUBSTR(A,I,1)=" ¢ THEN B=SUBSTR(A, 1,I-1);
ELSE IF I=LL+1 THEN DO; K=LL; GO TO LOOP; END;
ELSE B=SUBSTR(A,1,1I);
A=NOR!“HEAD(SUBSTB(A,I+1));
B=DELETE {(B) ;
RETURN {"1'B) ;
END SELECT;
PROC(TITLE,HABT,COL,SPACE,L,PGNUH,S1);

/*SETS UP NEW PAGE */

ONDERLINE:

/*CALCULATES IN B THE UNDERLINE CON
DCL (a&,B) CHAR{2000) VAR,

LooP:

LOOPA:

DCL TITLE CHAR (100) VAR, (HABT,PGNUH,COL,SPACE,L,I)
BIN,S1 BIT(1):
PGNUM=PGHUMN+1;
IF -51 THEF DO;
CALL EJECT (MARKER) ;
CALL DHSPACE(SP!CE,HART);
END;
ELSE DO: -
I=LENGTH(TITLE) ; I=COL+L-I-4;
CALL EJECT (MARKER) ; CALL DNSPACE (SPACE,BART) ;
CALL OUTPUTS(TITLE,PGHUH,I);
END;
END NEW_PAGE;
PROC (A,B,UNDER, SW) ;

SR BIT(1);
ERR
DO I=1 TO LENGTH(A); B=B||' '; END;
1F S¥ THEN DO; SW='0'B; 1I=0; GO TO LOOPA; END;
I=INDEX (A,UNDER) ;
IF I=0 THEN RETURN; ELSE SUBSTR(A,I,1)=* *;
J=INDEX (A,UNDER) ;
IF J=0 TBER DO;

J=LENGTH () +1; SW='1'p: “END;

ELSE SUBSTR(A,Jd,1)=' *;
DO X=I+#1 TO J-1; SUBSTR(B,K,1)='_'; END;
GO TO LOOP;

FIXED

TROL WITH SW PREV LINE »/
(I,J,K) PIXED BIN,UNDER CHAR(1),
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END UNDERLINE;

DELETE: PROC(A) RETURNS (CHAR(2000) VAR);
/*DELETES TRAILING BLANKS #*/
DCL (A,B) CHAR(2000) VAR:

IF A='""{A=" * THEN RETURBN('"');

B=4;

DO WHAILE (SUBSTR(B,LENGTH(B),1)=' ' & LENGTH(B)>1};
B=50BSTR (B, 1,LENGTH (B) -1) ;
END;

RETURN (B) ;

END DELETE;-

CENTER: PROC(A,L,COL,SPACE1,SPACE2,LINSTOP,UNDER,SW) RETURAS{(BIT(1));
/*PRINTS A CENTERED LINE FALSE IP LINSTOP */

DCL
PIXED BIN,UNDER CHAR(1), (S¥,5Y,5X) BIT(1);

LoOP:

FOOT_OUT:

(A,B) CHAR({2000) VAR, {(L,COL,SPACE1,SPACE2,LINSTOP,I,J)

SE='0"B; A=DELETE (A} ;

1F LINE!U!+(LEHGTH(A)/L)*SPACE1*SPACEZ>LIHSTOP
TREN RETURN{'0'B);

SY="0"'B;

A=SUBSTR {A,2):

CALL DNSPACE (SPACE1,S5PACE2) ;

IF A=""|A=?' * THEN RETURN('1'B);

A=NORM_HEAD (DELETE{A)) ;

SX=SELECT(A,B,L);

IF ~5X THEN DO; B=A; A=''; END;

B=DELETE (B) ;

I=COL+ (L-LENGTH(B))/2:

CALL DRAIN(B,I,SPACEl,L,UNDER,SY);

GO TO LOOP;

END CENTER;

PRCC (FOOT,FTNUM,L,COL,SPACE1,SPACR2, LINSTOP,DBL, UNDER,

¥T,SF,53,54) RETURNS({BIT(1)):

/*OUTPUTS FOOTNOTES TRUE IF LINSTOP ELSE PALSE %/
DCL (FOOT,B,C) CHAE{2000) VAR, (L,COL,SPACE1,SPACE2,LINSTOP,

LOOP:

DBL,I,FTNUN} FIXED BIN, (SX, SF,53,54) BIT(1), (UNDER,FT)
CHAR(1) ,X CHAR(5) VAR;
IF FOOT='' [FOOT=' ' THEN RETURN ('0'B);
IF SPACE1+SPACE2+LINENUM>LINSTOP THEN
RETURN(*1'B) ;
=Y.
r
DO I=1 TO L; B=Bj|'-'; END;
SX='0'B;
CALL DRAIN(B,COL,SPACE1,L,UNDER, SX) ;
IF POOT='' | FOOT=' ' THEN RBTURN('0'B);
IFP LINENUB+SPACET>LINSTOP THEN RETURN("1'B):
I? SUBSTR(FOOT,1,1)=FT THEN DO;
IF LINENUM+SPACE2>LINSTOP THEN RETURN(*1'B);
SF='0'B; SUBSTR (FOOT,1,1)=' *; SX=%'1'B; END;
ELSE SI='0'B;
I=INDEX (FOOT,FT);
IF I=0 THEN DO; B=FOOT; FOOT=''; END;
ELSE DO;
B=SUBSTR (FPOOT, 1,1-1); POOT=SUBSTR(FOOT,I);
END;
B=DELETE (B} ;
IF SX THEN DO;
=00
SX=NEW_PAR(C,B,PTNUM,L,COL,SPACE2,LINSTOP,DBL,X, UNDER,
S4,53,S5F) ;
END;




PRINT 20

ELSE C=B;
SI=OUTPUT(C,L,COL,SPACB1,LINSTOP,UNDER,SP.S3);
IF ~SX THEN DO;
FOOT=C| | FOOT; RETURN('1'B):
END;
IF C='" § C=* ' THEN GO TO LOOP;
CALL DRAIB{C,COL,SPACEt,L,UNDER,SP) ;
GO TO LOOP;
END FOQOT_OUT:;
NEW_PAR: 'PROC(IH,A,PABIBH,L,COL,SPACB,LINSTOP,DBL,PTITLE,UBDER,
'52,53,57) RETURNS(BIT(1)):
/*PRINTS NEW PARAGRAPH FALSE IP LINSTOP LEAVES REMAINDER IN IN
*/
DCL (IN,A,B,C) CHAR(2000) VAR, (COL,SPACE,LINSTOP,DBL,L,
PAENUN,I,K) FPIXED BIN, PTITLE CHAR(5) VAR, URDER CHAR(1),
(s2,53,5W,SW¥,S5X) BIT(1);
DCL KK FIXED BIN: :
DCL JJ FIXED BIN;
S¥W='1"B; GO TO START;
NEW_PARP: EETRY(IH,A,PARNUH,L,COL,SPACE,LINSTDP,DBL,PTITLE,UNDER,
52,53,5W) RETUBRNS(BIT(1)):
SHNN='0'B; '
START:
IF LINENUM+SPACE>LINSTOP THEN RETURN {*0*B) ;
IF SUBSTR{A,2,1)>='0' & SUBSTR(A,2,1)<='9' THEN DO
I=SUBSTR(A,2,1); A=SUBSTR(A,3); END;
ELSE IP SUBSTR(A,2,1)='-1' ¢ SUBSTR(A,3,1)>='0" ¢
SUBSTR({A,3,1)<='9' THEN DO;
I=SUBSTR(i,2,2): A=SUBSTR(A,H4);
END;
ELSE DO; 1I=1; A=SUBSTR{A,2); END;
IF SWW¥ THEN A=DELETE (NORM_HEAD (1)) ;
CALL INSEBT_TAB(A);
E=L-DBL*1I1;
SX=3ELECT(A,B,K):
IF -SX THER DO; B=A; A='': END;
B=DELETE (B) ; '
IF 33 THEW B=JUSTIPY (B,K);
/*REMOVE SPEC TAB CHAR 12-0-9-2 x/
DO KX=1 TO LENGTH(B) ;
IF SUBSTR(B,KK,1)=' ¢ THEN SUBSTR{B,KK,1)=" 1;
ERD;
IF SUBSTR({B,1,1)=UNDER THEN DO; SW='1'B; B=SUBSTR(B,2):
END; ELSE SW='0'B:;
CALL UNDERLINE(B,C,UNDER,SW);
IF S2 THEN DO;
PARNUM=PARNUN+1:
JJ=1; KX=10;
DO WHILE (PARNUM>=KK): JJ=JJ+1; KK=KK*10; END:
K=COL-(JJ+1+1+LENGTH (PTITLE) ) ;
IP I<0 THEN K=K+I*DBL;
IF K<=0 THEN K=1;
CALL DNSPACE(1,SPACE) ;
CALL OUTPUT3(PTITLE,PARHBH,'.',B,K,JJ,1+I*DBL);
IF C-=%* § C~=' ' THEN
CALL OUTPUTH(HARKER,C,K,LBNGTH(PTITLE)+JJ+1+1+
I*DBL) ;
END;
ELSE DO
K=COL+I*DBL;
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IF K<=0 THEN K=1;
CALL DNSPACE (1,SPACE);

CALL QUTPUT1(B,K):
IF C~=t* § C-»=' ' THEN
CALL OUTPUT2 (MARKER,C,K);
EHD;
IR=A;
RETURN{*1'B) ;
END NEW_PAR;
NOEX_HEAD INTEBNAL ENRTRY (CHAR(2000) VAR) RETURNS (CHAR (2000)
YAR) ; :
NORM_TAIL INTERNAL ENTRY (CHAR(2000) VAR) RETURNS {CHAR (2000)
VAR) :
DELETE INTERNAL ENTRY (CBAR(2000) VAR) RETURNS (CHAR(20Q00)
VAE) ; :
OUTPUT INTERNAL ERTRY (CHAR(2000) VAR, PIXED BIN,FIXED BIN,
FIXED BIN,FIXED BIN,CHAR(1),BIT(1),BIT (1)) RETUBNS (BIT{1)}):
NEWLINE INTERNAL ENTRY (CHAR(2000) VAR,FIXED BIN,FIXED BIN,
FIXED BIN , FIXED BIN) RETURNS(FIXED BIN};
JUSTIFY INTEBNAL ENTRY (CHAR (2000) VAR,FIXED BIN) RETURNS
(CHAR{2000) VAR); .
SELECT INTERNAL ENTRY (CHAR({2000) VAR,CHAR(2000) VAR,FIXED
BIN) RETURNS {BIT(1)):
DCL CENTER INTERNAL ENTRY (CHAR(2000) VAR, FPIXED BIN,FIXED
BIN,FIXED BIN,FIXED BIN,FIXED BIN,CHAR (1) ,BIT (1)) RETURNS
(BIT (1)) ;
DCL (NEW_PAR,NEW_PARP)
INTERNAL ENTRY (CHAR (2000) VAR,CHAR(2000) VAR,FIXED
BIN,FIXED BIN, FIXED BIN, FIXED BIN, FIXED BIN,
FIXED BIN,CHAR({(5) VAR,CHAR(1),BIT(1) ,BIT(1),BIT(1)) RETURNS
(BIT(1}); '
FGOT_OUT INTERNAL ENTRY (CHAR (2000) VAR,PIXED BIN, FIXED BIN
, FIXED BIN,FIXED BIN, PIXED BIN,FIXED BIN,
FIXED BIN,
CHAR (1) ,CHAR (1) ,BIT(1),BIT(1),BIT(1)) RETURNS (BIT(1));
CALL INIT; :
FOQT='?: IN='"'; SW='0'B; SP='0'B; I=PGRUN; J=PARNUN;
R=FTRUN;
CALL INPUT{FOOT,BUF, NUMCOL,¥T,PARN); CALL ASS5IGN;
IF MART+SPACE1+SPACE2>59-MARB | MNART+SPACE2+ (NUMCOL/L) *
SPACE1>59-MARB THEN GO TO SCAN;
CALL EJECT(MARKER); CALL DNSPACE(SPACE2, MART);
NPG='1"B;
1F PGNUM=0Q THEN PGRUM=I+1;
1P PARNUN=0 THEN PARNUM=J; ELSE PARNUM=PARNUA-1;

OUTPUT1 ENTRY (CHAR(*) VAR, FIXED BIN),
QUTPUT2 ENTRY (CHAR(*) VAR,CHAR(*) VAR,FIXIED BIN),
OUTPOT3 ENTRY (CHAR{*) VAR, PIXED BIK,CHAR(*) VAR,

CHAR (*) VAR,PIXED BIN,FIXED BIN,FIXED BIN),

OUTPUT4 ENTRY (CHAR{*) VAR,CHAR(*) VAR,FIXED BIN,

FIXED BIN),

OUTPUTS ENTRY (CHAR(*) VAR, PIXED BIN,FIXED BIN),
OUTPUT6 ENTRY (CHAR(*) VAR, CHAR(*) VAR),

RJECT ENTRY(CHAR(*) VAR),

DNSPACE ENTRY (FIXED BIN,FIXED BIN),

INPOT ENTRY (CHAR(*) VAR,CHAR(*) VAR,FIXED BIN,

CHAR (*) VAR,CHAR(*) VAR),

LINENUM ENTRY BETURNS (FIXED BIN);

1P FTNUM=0 THEN PTNUM=K; ELSE PTNOM=FTRUA-1;
GO TO LOOPX;




LOOP:
LOOPX:

DOMP:

LGOPA:
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' CALL INPOUT(FOQT,BUF, NUACOL,PT,PARN) ;

X=SUBSTR (BUF, 1, 1) ;
LINSTOP=NEWLINE (POOT,MARB,FTL,SPACE1, SPACE2) ;
SX=0UTPUT (I¥,L,COL,SPACE1,LINSTOP, UNDER, SW,S3) ;
IF ~SX THEW DO; -
LINSTOP=59-BARB;
SX=FOOT_OUT (FOOT,PTHUA, PTL,PTCOL,SPACET, SPACE2, LINSTOP,
DBL, UDER, PT,SF,S3,S4) ;
CALL WEW_PAGE(CTITLE,MART,COL,SPACE2,L,PGNUN,S1) ;
WPG="1'B;
LINSTOP=HEVWLINE (FOOT, NARB,PTL,SPACE1, SPACE2) ;
EXD;
IF I=' * THEN DO;
IN=NORM_TAIL (I¥) | | NORM_HEAD (DELETE (BUF)) ;
IF NPG THEN CALL DNSPACE (SPACE1, SPACE2):
NPG=10'8; .
SX=0UTPUT (IN,L,COL,SPACE1,LINSTOP, UNDER, S¥,S3) ;
GO TO LOOP; -
END;
IF X=CHAP { X=TERM THEN DO;
IF WPG THEN CALL DNSPACE(SPACE1,SPACE2);
NPG=10'B;
IF IN~='* § IN~=' ' THEN CALL DRAIN(IN,COL,SPACE1,L,
UNDER,SW) ;
LINSTOP=59-MARB;
SY=POOT_OUT (FOOT,PTNUN, PTL,FTCOL,SPACE1, SPACE2, LINSTOP,
DBL,UNDER, FT,SF,S3,54) ;
IF SY THEN DO;
CALL NEW_PAGE(CTITLE,NMART,COL,SPACE1,L,PGNUN,S1):
GO TO LOOPA;
END;
CALL ASSIGN;
IF X=CHAP THEN GO TO NEWCHAP; PLSE IF X=TERM THEN GO TO
TEREINATE;
END;
IF X = PAGE THEN DO; :
IF NPG THEN CALL DNSPACE (SPACE1, SPACE2):
NPG='0'B;
IF IN~='? § IN-~=' ' THEN CALL DRAIN(IN,COL,SPACE1,L,
UNDER,SW) ;
CALL ASSIGN;
LINSTOP=5S9-NARB;
SY=POOT_OUT (FOOT,FTNUM,FTL,FTCOL,SPACE1, SPACE2, LINSTOP,
DBL,UNDER,FT,SF, S3, S4) ;
CALL NEW_PAGE(CTITLE,NART,COL,SPACE1,L,PGNUN,S1):
NPG=1'1'B; GO TO LOOP;
EaD; :
IF XY=CEN THEN DO;
IF IN~='% § IN~=' ' THEN DO;
IF NPG THEN CALL DNSPACE (SPACE1, SPACE2);
CALL DRAIN(IN,COL,SPACE1,L,UNDER,SWH);
END;
CALL ASSIGN;
NPG='01B;
SY=CENTER (BUF,L,COL,SPACE1,SPACE2, LINSTOP, UNDER, SH) ;
IF ~SX THEN GO TO DUMP; BLSE GO TO LOOP;
END;
IP Y=ID THE® DO;
IF IN~='" & IN~=' ' THEN DO;
IF WPG THEN CALL DNSPACE (SPACE1, SPACE2) 2
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g:gn DRAIN (IN,COL,SPACE1,L,UNDER,SW);

CALL ASSIGN;
NPG='0'B;
SY='0*B;
SX=NEW_PAR(IN,BUF,PARNUA,L,COL,SPACE2,LINSTOP,DBL,
PTITLE,ORDER,SY,S3,50);
IF -~SI THEN GO TO DUNP; ELSE GO TO LOOP;
END:
I? X=PAR THEN DO;
IFP I¥~='" & T¥-=' ' TPHEN DO;
IF NPG THEW CALL DNSPACE(SPACE1,SPACE2):
CALL DRAIN(IN,COL,SPACE1,L,UNDER,SW):
END;
CALL ASSIGN:
NPG='Q'B;
SI=NEW_PAR(IN,BUF, PLBHUH L,COL,SPACE2Z,LINSTOP,DBL,
PTITLE,UNDER,S2,S53 Si).
IF -5X THEN GO 20 DUNAP; ELSE GO TO LOOP;
END;
IF X=TABLEG THEN DO;
IF IN~=*' § IN-~=t% ' THEN DO;
IF NPG THEN CALL DNSPACE (SPACE1,SPACE2):
CALL DBlIR(IN CoL, SPACE1,L UNDER,SW) ;
END;
CALL ASSIGH;
NPG='0'B;
SY='0Q'B;
SX=NEW_PAR(IN,BUF,PARNOUN,L,COL,SPACE3, LINSTOP,DBL,
PTITLE,UNDER,SY,SY,SH);
L=L-TAB(S5)+1; " COL=TAB {5)+COL-1;
IF ~S5I THEN GO TO DUMP; ELSE GO TO LOOP:
END;
IF X=TABLNG THEN DO;
IF IN~='" £ IN~=' ' THEN DO;
IF NPG THEN CALL DNSPACE (SPACE1,SPACE2):
CALL DRAIN(IN,COL,SPACE1,L,UNDER,SN);
ERD;
CALL ASSIGHN;
NPG=*'(*8;
SY='0'R;
SX=NEW_PAR (I¥,BUF,PARNUMN,L,COL,SPACR3,LINSTOP,DBL,
PTITLE,UNDER,S52,S5Y,5W) ; '
L=L-TAB(5)+1; COL=TIB(5)+COL-1;
IF ~SX THEN GO TO DUMP; ELSE GO TO LOOP;
END;
I¥ X=A51 THEN DO;
IF IBR~='' § IN~=' ' THEK DO;
IF NPG THEN CALL DNSPACE(SPACE1,SPACE2);
CALL DRAIN(IN,COL,SPACE1,L, UNDER,SH);
END;
NPG='0Q'B;
SYI="0"B;
SZ="01'B;
SX=NEW_PARP(IN,BUF,PARNOUA,L,COL,SPACE1,LIRSTOP,DBL,
PTITLE,ONDER,SY,SZ,SW);
IF -5X THEN GO TO DUMP;
Ig=27;
GO TO LOOP;
END;
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I? X=DRA THEWNW DO;
IF IN~='*" & IN~=' ' THEN DO;

IF ¥PG THEN CALL DNSPACE(SPACE1,SPACE2);
CALL DRAIN {IN,COL,SPACE1,L, UNDRR,SW) ;
EED;
GO TO LOOP;
EXD;
CALL OUTPUT6 (*INCORRECT CONTROL WAS *',IX);
. GO0 TO LOQGP;
SCAN: K=t
CALL EJECT (MARKER) ;
CALL OUTPUTS (*INPROPER CONTROL EITHER HART+SPACE2*,
* OR BART+ (HUMCOL/L) *SPACE1+4SPACE2 > 59-BARB '}.
DO WHILE (X-=CHAP);
GET EDIT (BUF) (A (80)) : XI=SUBSTR (BUP,1,1);
END;
GO TO NEWCHAP;
TERMINATE: CALL EBJECT (BARKER);
CALL OUTPOT6 (*WORMAL TERMINATION','"');
END PRINT;
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APPEEDIX B
Sample Input for PRINT

D

BMAR=5 TMAR=S B8=";¢ LEE=60 PTL=60 SC='0'B SD="0'B

CHTITLE='PRINT® TABA=20 TABB=25 TABE=25 TABC=45 H

IDadaCcoTH 128

I02@aAngust 1971

C _PRINT - A Text Formatting Program_

C James E. George

D
PSPACE=1 ;

C Stanford Linear Accelerator Cenmter

C Computation Group

C Stanford, California

D
PSPACE=2

POABSTRACT

I PRINT is a text formatting program writtem inm PL/I to produce
documents using the printer. The input to Print contains the text to
be printed interspersed with the necessary control information to
generate the desired format of the text. The features supported by
PRINT are:

T2Autcomatic or manual paging

D
TSPACE=1

T2Page numbering with or without titling

T2raragraphing with or vithout indentation (left or right), numbering
and/or titling ‘

T2Underlining

T2Centering

TZTables with or without numbering

T2Print direct image (i.e. print text as is )

T2Right Jjustification of the text

T2Tabs

D

TSPACE=2 ;

IO0Aiso, the margin, line length and spacings between lines are variable.
The aim was to provide a modular system which would be easy to change and
vould allow the value of any control variable to be changed by input
control.

POINTRODUCTION

I The use of cosputer programs to format text to a final form for
publication has been discussed in several docuaments (Beadov 1970;
van Dam and Rice 1970; Berns 1968 and 1969) . Basically, the problem is
to take a linear string input and convert it to a multi-sheet two-dimensional
document. PFurther, the final document is aesthetically good or bad by some
undefinable human judgement. A really good prograa does not currently
exist. PRINT represents a useable basic systea for the preparation
of a limited class of documents of interest to the author.

I Initially, I became interested in text formatting because I wanted
to maintain a bibliographiy using a computer text editing systea; I
was willing to maintain the entries in alphabetic order, but wanted
to be able to number the entries and vary the formatting on output
{e.g. bibliography vs. working foram for constructing an annotated
bibliagraphy). Although TEXT 360 {(-==-1968) 'existed at the tinme,
it was not locally available; FORMAT (Berns 1968 and 1969) was
available* but did not have the numbering feature. Hence, PRINT




PRINT 26

was originallz developed to provide an automatic numbering for
successive entries for the preparation of bibliographies; I also

decided to develope it as a personal document formatting systen
vhich I could easily experiment with and modify for =y own
purposes.

30*The version of PORMAT locally available has been extensively modified
by John Ehrazan (Bhrman-Beras 1971) and was used to prepare Dave
Gries's book (Gries 1971).

I Several docusents have been produced using PRINT (George 1969%a and b;
George and Hoffman 1969), the library at SLAC has used it to produce a
serials list (Section 5.2), a tvo-dimensional expression capability has
been illustrated with PRINT (George 1971) and the cost of using it has
been studied (George and Hoffman 1969).

POGENERAL DESCRIPTION

I An output document from PRINBT consists of chapters, pages (with/vwithout
page title and /or page nuambering), paragraphs (with/without paragraph
titles and/or paragraph numbering), footnotes (vith/without footnote
numbering), tables (with/without numbering), centered text, unaltered
text, underlined text, text whose position is controlled by tabs
and text which may be right justified**. TIn order to form these output
units, the input must be identified as these units.

$0**A good discussion of justification is given in Meadow {Headow 1970,
pgs. 253-256).

I An input unit is denoted by a control character in column 1; a blank
in coluan 1 generally means a coatimuation of the previous
classification. Using these input units, PRINT aaintains two buffers
from which it composes the output document one line at a time. One
buffer contains the text input, excluding footnotes, vhich has not been
used (this buffer will be called the input buffer) and the other buffer
contains the unused footnotes (this buffer will be called the
footnote buffer). :

I PRINT's normal cycle is to select and print full lines from the input
buffer; when the input buffer comtains less than one full line, more
input is requested from an input section. Footnotes interrupt the
normal cycle whenever just enowgh rooa is left at the bottom of the
current page to print the current contents of the footnote buffer.

Full lines are selected by examining the buffer {(input or footnote)
starting at the current line length to be printed and scanning to
the left for the first occurrence of a break character.

I FTootnotes are a problem in this and many other systeas (e.g. see the
discussion in Meadowv 1970, pgs. 259-260) . The problem is to at least
start the footnote on the page vhere it is referenced. 1In PRINT,
footnotes and references to footnotes are anrelated; a footnote
is printed at the bottom of a Page vhich usually has just enough
room for the footnote. Generally, the footnotes occur on the same
pPage as the reference, however it is possible for the footnote to
appear before or after this page; this can be altered by the manual
Paging control or the drain buffer coatrol.

I The input function of PRINT separates the single input stream into
footnotes, text and format control. The input continues processing
until a non-footnote or non-format comtrol is obtained.

I The beginning of a footnote umit is indicated by the footmote control
character occarriang in columm 1; all succeeding cards which have a blank
in coluan 1 are part of the footnote and are saved in the footnote
buffer. A footnote is terminated by the occurrence of a non-blank comtrol
character in coluan 1, other tham the footnote control chacter.

I The beginning of a format control change is indicated by the occurrence of
the read new parameter control character in column 1. Upon recogaition of
this control character, the inpat function of PRINT executes a GET DATA

. statement in PL/I thus allowing the value of any variable defined %o be
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alt:red; usually these are the parameters controlling the formatting of the
text.

I In most cases, PRINT has two copies of each variable; one copy is used
for format control and the value of the second copy is assigned to the
first copy upon recognition of a text tnit. Hence, format control is
specified before the text item appears and is assigned when the beginning
of this text unit is recognized.

POCONTROL AND VARIABLE DESCRIPTIONS

I The text control tokens must occur in column 1 with the beginning of
the text on the same card. These tokens are:

TO_NAMES_*  _INITIAL VALUE_ _ EXPLANATION

30 The name of the second copy of the variable is given followed by the
name of the first copy in parenthesis throughout this section; all
control tokens are of type CHAR(1).

TOPARC (PAR) #P2Indicates start of 4 new paragraph with numbering.

TOIDC (ID)@Id8lndicates start of a new paragraph withogt nuabering.

TOTABLE (TABLEG) aT@dIndicates start of a table withoat naabering.

TOTABLEN (TABLNG)@SaIndicates start of a table with nusbering.

TOCENC (CEN) @3CaIndicates that the text on this card is to be centered.

TOASIS (ASI)@A@Indicates that the text on this card is to be printed
as is.,

I All the text controls above Bay involve indentations except centering;
the indentation is in terms of a sultiplier of the basic indentation anit.
For example,

I2I2Start of a paragraph

I0vwould start a new paragraph whose first line would be indented 2 times
the basic unit to the right, and

I21-2Start of a paragraph

IOwonld start a new paragraph vhose first line would be indented 2 times
the basic unit to the left.

I The table option functions like the paragraph for the first line and
then prints subsequent lines starting at the fifth tab position.

I The footnote control character is (alsa type CHAR(1)):

TO_NAMES_ -INITIAL VALUE_ - EXPLANATION

TOFTC (PT) @$@Indicates the beginning of a footnote.

I0Like the paragraph control, a single digit or a minus sign and a digit
may immediately follow the footnote control to indicate the desired
indentation.

I The controls which Bay occur anyvhere in any text are {also
of type CHAR(1)): .

TO_NAMES_ _INITIAL VALUE_ _ EXIPLANATION _

TOUNDERC (UNDER) 3_ _a@Indicates the beginning or end of the anderlining;
all text bracketed by underlines will be underlined.

Should an error occur, the umderline will pe turned off by the
Bext accurrence of a noa-blank control character in coluan 1.
D .

CTABC='/1 .

TOCTABC (CTAB) /3/Indicates a tab position.

D
CTABC='3";

I The format control tokens Bust also occar in column 1 and any
text contained on the card is lost. The controls are of type
CHAR (1) and are:

TO_NAHES_ _IRITIAL VALUE_ _ EXPLANATION

TOTEBHC(TERH)BPiTerIinate PRINT.

TOPAGC (PAGE) @aYaDrain the input buffer and start a ney page.

TODR (DRA) @aR@2Drain the input buffer. ,

TOPARMC (PARM) @8Da@The following cards until an unquoted ;¢
contain variable names and values to read with PL/1's GET
DATA statement,
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10CHAP(CHAPC£3IaDrain all buffers and initialize all variables.
I The variables used during the printing are:

D
TABA=18 TABB=35 TABC=85 TABE=45;
TO_NAMES_3_TYPE_ _INITIAL VALUE_3@ _EIPLANATION_

TOCOLNUN (RUACOL)@FIXED BIN3B03Number of columns of the input card
to be used.
TOBHAR (MARB) @FIXED BIN®103Lines of margin at the bottoam of a page.
TOLER (L) dPIXED BIN@50aLength of line to be printed.
TOLMAR (COL) 3FIXED BIN@503Width of left margin in characters.
TOLSPACE(SPACE1)@FIIED BIN@1dInner paragraph, footnote and table spacing.
TOPSPACE(SPACE2)@FIXED BIN323Spacing at the beginning of a paragraph or
footnote.
TOTSPACE (SPACE3)@FIXED BIHN323Spacing at the beginning of a table.
TOIDENT (DBL) 9FIXED BIN@5@#Basic unit for indentation.
TOTMAR (MART) aFIXIED BIN@103Lines of margin at the top of a page.
TOTABA (TAB (1)) aFIXED BIN@53Character position from left margin for first .
tab position.
TOTABB (TAB(2) ) @FPIXED BIN@103"
TOTABC {TAB (3))aFIXED BINa15a% ® for third tab position.
TOTABD {TAB (4) ) aFIXED BIN220a" ®* for fourth tab position.
TOTABD (TAB (5) ) 9FIXED BIN@252" ™ ™ for fifth tab position.

® for second tab position,

T0----- (PGNUN) @aFIXED BIN@1aCurrent page nuaber; for new chapter
'0' implies previous numbering.

TO===w- (PARNUN) 3FIXED BIN@1aCurrent paragraph nuaber; for new chapter
'0' imglies previous numberiag.

P0----~ (FTNUM) 3FIXED BIN®13Current footnote number; for new chapter
'0' implies previous numbering.

TO~-—-= (FTCOL) @FIXED BIN@503@Left margin for footnotes.

T0----- (FTL) aPIXED BIN®503Line length for footnotes.

TOSA (S1)3BIT (1) aTRUE#Number pages if true.
TOSB(S2)aBIT (1) aTRUE@Number paragraphis if true.
TOSC(S3)3BIT (1) aTRUEARight Justify if true.

TOSD {(S4)aBIT (1) @aTRUEaNumber footnotes if true.
TOPGTITLE(PTITLE) 3CHAR(5) VAR@NULLaParagraph title.
TOCHTITLE (CTITLE) aCHAR (100) VARIWOLLAChapter title.

I The break characters which determine how the input is
broken into lines are {all of type CHAR(1)):

_NAMES_@_INITIAL VALUE_

B12 (blank)

B22. (period)

B33, (comma)

B4ad; (semicolon)

B53: {colon)

B63?

B78! (exclamation point)

B8a- (dash)

B92_ _ (underline)

Also, a character (variable NMARKER) is printed in character position 1
of a lime containing underlining or page faults; this allows the local
version of a text editor (WYLBUR) to output the text to a typewriter.
I A complete listing of PRINT is givem in Appendix A.

X

POEYAMPLES

I Some examples were indicated in the Imtroduction. Some short examples
will be given here.

D
PARNUGM=0 PGTITLE='5.¢' LEN=80 UNDRBRC="'/7;

POBibliography exaaple :

I The inpat

el e N B B R R W ]
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AOP0George, James E. (19691). The System Specification of GLAF: A Linear
A0 String Graphical Language Pacility. sStanford Linear Accelerator

A0 Center, Computation Group, GSG 61.

AOPOMeadow, Charles T. (1970). Bditing Text, Chapter 9 in _Man-Machine

A0 Communication_, wiley, 2u8-278.

I0produces the output

D
PARNUM=0 PGTITLE='" LEN=60 UNDERC='_°;

P0George,. James E. (19691). The System Specification of GLAF: A Linear
String 6raphical Language FPacility. Stanford Linear Accelerator
Center, Computation Group, GSG 61.

POMeadow, Charles T. (1970). Editing Text, Chapter 9 in _Ban-Machine
Comaunication_, Wiley, 244-278. X

X

D
PARNUM=1 PGTITLE='5,' LEN=80 CTABC="'/" UNDERC=!'/";

P0Serials example

I The input

AOD

A0 PSPACE=2 TSPACE=1 SC="'0'B TABE=1 CTABC='d"

AOTABA=5 TABB=30 TABC=085 TABD=53 LEN=70 LMAR=50 BEAR=5 THAR=S5 LSPACE=1;

AOC_S L A C LIBRARY SERIALS LIST_

AOTO2@23FEBRUARY 1971

ADI-TA C B '

A0 see--Association for Computing Machipery

AOTI-12A C M ARTIFICIAL INTELLIGENCE (SIGART)

A0T0?don order a3aCentral Lab Library

AOI-1A C M COMMUNICATIONS (SIGCOMNM)

AQOTO2v.1- 31970- aCentral Lab Library

AQ0I-1A C M COHPUTER GRAPHICS (SIGGRAPH)

AOTO03v.5- 31971~ @Central lab Library

AOI-1A C M LANGUAGE ANALYSIS AND STUDIES IN THE HUNARITIES (SICLASH)

AO0TO®v.2- 31969~ @dCentral Lab Library

A0I-1A C N MICROPROGRAMMING (SIGMICRO)

A0TO3on order @aCentral lab Library

I0produces the output

D
PSPACE=2 TSPACE=1 SC=%0'B TABE=1 CTABC='3' UNDERC=?_ ¢

TABA=5 TABB=30 TABC=45 TABD=53 LEN=70 LMAR=50 BNAR=5 THAR=5 LSPACE=1;

C_5 L A C LIBRARY SERTIALS LIST_

TO2233PEBRUARY 1971

I-1TA C M
see--Association for Computing Machinery

I-1A C M ARTIFICIAL INTELLIGENCE (SIGART)

TO0?on order @3Central Lab Library

I-1A C ® COMMUNICATIONS {(SIGCONnN)

TO02v. 1- #1970~ @aCentral Lab Library

I-1A C M CONMPOTER GRAPHICS (SIGGRAPH)

T0dv.5- 21971~ @Central Lab Library

I-1A C M LANGUAGE ANALYSIS AND STUDIES IN THE HUNARITIES {SICLASKH)

T0dv.2- 31969- aCentral Lab Library

I-1TA C M MICROPROGRAMNING {SIGHNICRO)

TO2on order 3aCenmtral Lab Library

D
PARNUM=2 PGTITLE='5.' LEN=60;

POThis paper

I The input which produces this paper is given in aAppendix B.

D .

PARNUM=0 PGTITLE='":

X
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