SKQO, 12-Jul-78 15:22 T=1, L=1,

{address)
{author)
{autnames)
(bkstr)
{cantmsg)
{deidir)
{(dispforas)
{rtormat)
(tstring)
(getdir)
(1dconvert)
(3f1g9)
~(3jnum)
{journal)
{notjournail)
(org)
(pxdirs)
{pxstr)
(sf)
{showdir)
{(str)
{titie)
(titpg)
{xdeldir)
{xformat)
{xresdir)
{Xsetdir)

<nins,
<nine,
{nine,
{niney
<niney,
<nine,
<niney,
<nine,
<{nine,
<niney
<nine,
<nine,
<niney
<nine,
{nine,
<nine,
<{nine,
<nine,
<{nine,
<nine,
<nine,
<nine,
<nine,
<{nine,
<nine,
<nine,
<nine,

format,
format,
format,
format,
format,
format,
format,
format;
format,
format,
format,
format,
format,
format,
format,
Tormat,
format,
format,
format,
format,
format,
format,
format,
format,
formaty,
format,
format,

02673>
04>
02676>
02671>
02734>
02030>
0809>
04107>
0280>
01871>
01021>
01009>
02678>
061>
0932>
02674>
0162>
02672>
0146>
018395
02875>
026775
0130>
02142>
05>
02095>
02383>

< NINE, INDEX-FORMAT.NLS;2, >

STRING
STRING
STRING
STRING
CATCHPHRASE
PROCEDIRE
PROCEDURE
EXT
PROCEDURE
PROCEDURE
PRCCEDYRE
LOCAL
STRING
PROCEDURE
PROCEDURE
STRING
PROCEDURE
STRING
TEXT PDINTER
PROCEDURE
STRING
STRING
PROCEDYIRE
PROCEDURE
PROCEDURE
PROCEDURE
PRCCEDURE

1

4C2J
4C2E
4C2H
4C2¥
4C3E
4C6R
4C31A
4C28
4C47
4CceC
4C43
4C2C
4C2F
4C3B
4C3cC
4C21
4CAC
4C2L
402D
4C6A
4C2XK
4C2¢0C
4C4D
4C5D
4C3D
4C5C
4CS5E



SXD, 12-Jul-78 15:22 { NINE, FORMAT.NLS;5, > 1

Format subsysten
The Format subsystem provides tools to help you work with Output

Processor directives. See one of the menu items below for information
about publications and Output Processor directives, or reduest 2 copy
of the "gutput Processor Users” Guide® from FEEDBACK.
% index in <nls,>
% FLRST SEARCHES

general information about how to use publircation facilities in NLS

##<publication, how>#i 2R
information about how to format with directives
#i#<pubilcation, format>## 28
a 1list of directives grouped by function
##t<publication, directived## 2C
a 1ist of directives grouped alphabetically
, f#ii<kpublication, directive 1list>#f 2D
commands in the Format subsystenm 3

Delete (Directives in) STRUCTURE (at) DESTINATION QX
The Format command "Delete™ removes all of the Qutput Processor
directives in the STRUCTURE vou specify. 3A
NDeiimiters alternative: Tf you previously changed them
If directives in the structure you ares working on use
delimiters other than a left period and a right semicolon because
you had changed the delimiters in a statement preceding the
specified structure {(e.g., DLD=... DRD= ...), you must also type
the "Delimiters™ command word before you type 0XKe.

Delete {Directives in) STRUCTURE (at) DESTINATION Delimiters
(Left) CONTENT {(Right) CONTENT OX
Type in or point to the characters vou wish the system to

search for as left and ricght directive delimiters. If the
delimiters are changed in the file, the program will understand
and search for the new delimiters.

insert Format (in file at) DESTINATION (using Format number (type 1

for 1ist)) CONTENT

(Titles) CONTENT

{Author TIdent(s):) CONTENT

(Journal Number:) CONTENT (Formatting File)

The Format command "Insert"™ adds directives and any necessary
special characters to a file according to a civen predesigned
format. You must first peint to the file. It then lists vour
choice of formats. Printed samples of all the formats are available
through FEEDBACK. VYou type the number of the desired format. 3E

effects

Unless the file to he formatted is a Journal file, the system
asks you to type the title of the document, a list of author
1dents (which may include orgarization and group idents), and
finally the Journal number (in case you have a preassigned number
that you wish to use). To skip any of these fields in THLS tvpe
CAy in DNLS, type <CTRL-8>. The Insert Format command will
insert the directives necessary to produce the format you chose.
It may insert directives in the origin statement, in every
12vel-one statement, and, in some cases, in the statement one
back from every level-one statement. It also creates a title
page as the last lavel-one branch in the file. The title,
authors, and Journal number appear in the title page and, in some
cases, in the header or footer. 381
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modifying the formatted file
The program only inserts text in the file. You may edit any
of it as you see fit. For example, if one of the authors does
not have an ident, you may add his/her name to the title page
afterwards, or you may edit the directives in the origin
statement to modify the format. (Vou should feel fairly
confident of your understanding of the Output Processor before
you attempt to edit the more complex of these formatsi) See
directives.
Formats designed for COM
Most of the formats were designed for Computer Output to
Microfilm (COM). The intent is to make it very easy for users
not experienced with the Qutput Processor to take advantage of
CO¥"s capabilities. 3582
How to have your format and read it too!
To be safe, you should use the YFormat" command on files that
previously had no directives in them. Since directives can get
in the way of online reading, you may want to:?

=Update (file) Vew

-Execute {(command in) Format Insert Format
=0utput (to) Com or Jutput (to) Printer
-Delete Modifications

The Delete Modifications command undoes what the Insert Format
command did by removing all changes made to the file since the
last update. VYou are then left wmith a clean file. Vou must
rapeat the "Insert Format™ command to prepare it for *Qutput® a
Second time. See output printer file.
Set Directive (Filter) OX
The Format command "Set Directive" sets your current
content-analyzer filter to show only statements that contain QJQutput
Processors You may then use viewspecs i to turn the filter on and
viewspec 3 to turn it off {that is, to show evervthing). 3C
Delimiters alternative
If directives in the file you are working on use delimiters
other than a left period and a right semicolon {because vou

changed the delimiters in a preceding statement), you must use
the commpand:

Set Directive {Filter) Delimiters (Left) CONTENT (Right) CONTENT
DK:

Type in or point to the left and right directive delimiter
characters that you wish the program to use. Each new view of
the file {(a Jump or Print) through this filter begins uith the
assumption that the directive delimiters are thess new
characters. Changes in the delimiters by subseguent directives
1n the view will not keep them from being viewed. 31
Reset Directive (Filter) OF
The Format command PReset Directive"™ sets your current
content-analyzer filter to what it was before the Set Directive
(tilter) command. This works for only one window at a time in DWNLS.
3D
Universal commands {available in all subsystems)
##<nls, universal>#i 3F
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% source-code for Format .VYBS=0; .PBS; .IgRest; <:b> %
MALINTENANCE-INDEX BRANCH for FORMAT subsvsten
DESCRIPTION
Text descriptions of the tool or subsystem, describing the
functions performed by the tool or subsystem.
CHANGES
DATE TIME IDENT <1ink to changed
Text descriptions of changes made to the tool or subsystem,
each change note should include the name of the person
making the change, the date, and a reason for the change,
as well as the descriptior of the change-
13-JUL-77 KJ¥ {(nine,format,idconvert)
Changed to use the author”s address instead of the address
of his/her organization.
NEEUDS AND POSSIRILITIES
GRAMMAR SOURCE <links to the source branches of the grammar>
Links to many files or branches may be placed in substructure.
Librarvy branch instructions may surround links.
Naming Conventions
File: <nine, toolname.nls,>
Branch: <grammar>
GRAMMAR COV¥PILED <links te the compiled files of the grammar)
File Naming Convention: <nine, toolname.GRAM,>
GRAMMAR COMPACTED <1links to the compacted files of the grammar>
File Naming Convention: <nine, toolname.CGR,>
PARSE FUNCTIONS CODE SOURCE <links to the source hranches of the
parse function code>
Naming Conventions
File: <nine, toolname-pfc.nls,>
Aranch: <pfc>
PAKSE FUNCTIONS CODE COMPILED <links to the compiled files of the
parse function coded
File Naming Convention: <sysnine, toolname.PFC>
PARSE FUNCTIONS DATA SOURCE <links to the source branches of the
parse function datad
¥aming Conventions
File: <nine, toolname-pfd.nls,>
Branchs: <pfdd>
PARSE FUNCTIONS DATA COMPILED <links to the compiled files of the
parse function coded
File pjaming Convention: <sysnine, toolname.PFD>
BACKEND SOURCE <links tp the source branches of the backend>
These shou'd be divided into machine independent and operating
system interface catagories. Links to many files or branches
may be placed in substructure. Library branch instructions
may surctound links.
Naming Convantions
Branch: <bed>
File: <directorv, filefunction.¥LS>
When ever more than one multi-file tool will occupy the
same directory, the file naming convention is:z
Kdirectory, toolname-filefunction.lLS>
BACKEND COMPILED «1link to the runable file of the backend>
For tools this is a SAV file (named .SAV¥), for subsystems this
is a REL file (named .SUBSYS).
File jaming Conveantions
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<{sysnine, toolname.SAV,>
<sysnine, toolname.SURSYS,>
SHARED FILES <1in¥ to files shared wuith other tools)>
USER DUCUMENTATION <links to the user documentation files>
There are saveral ways in which user documentation is
provided, two being output printer files and user guides
pointed to by help. TXT is used for sequential files that are
not in output processor format.
Naming Conventions
Filess
{Xhelp, tooclname.nls,>
<{nswdoc, toolname-userguide.nls,>
<{nswdoc, toolname.txt,>
<nswdocy, toolname-userguide.txt,>
<nswdoc, toolname.print,>
<nswdocy, toolname-userguide.print,>
Branches?
{toolname>
{userguide>
MAINTENANCE DOCUMENT <links to documents describing the internal
procedures and data structures of this toel or subsvstemd
This documentation is intended to be useful to persons
debugging or upgrading the tool or subsystem.
Naming Conventions
File: <docnine, toolname-MAINTDOC.WLS,>
Branch: <CHMAINTDOCY
DATASTRUCTURE DOCUMENT .
links to documents describing the interfaces to this tool or
subsystem, especially any data structures shared with other
tools or subsystemss
tiaming Conventions
File: <docnina, toolname—-DATASTRUCDOC.¥LS,>
Branchs: <DATASTRUCDDCY
RUNFILES SOURCE <links to NLS RUNFILE scurce branchesd
that are useful in building new versions of this tool or
subsysten
Naming Conventions
File: <docnine, toolname-RUNFILES.NLS,>
Branch: <RUNFILES>
RUNFILES <1inks to RUNFILES>
File Naming Convention: <relnine, toolname.RUN,>

% grammar using (arcsubsys,cgcml,) to (relnine,format.cml,) % 4R
FILE cformat
% CUMPILING INSTRUCTIONS % 48?2
INCLUDF <nine, nls-grammar, flags !subsystems> 4B2A
% DECLARATINNS % 483
INCLUDE <nine, nls-grammar, declarations luniversal) 4832
DECLARE FUNCTIDN % subsystem xroutines % 4B3%
dispforms, journal, notjournal, xformat, xsetdir, xXresdir,
xdeldirs
% CUMMUN RULES % 434
INCLUDE <nine, nls—-grammar, tules luniversal>
3COMMANDS® SUBSYSTEM format KEYWORD "FORMAT™ 485
insert COMMAND = 9INSERT™ MFORMATY K®in file at™ 4854

dest _ DSEL{H"STATEMENT®)
CLEAR <"using Format number {(typce 1 for list)¥>
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L "LIST" <Mformats¥> dispforms{() 2
sent _ LSEL{HVRNUVRER®)
journal(dest)
{ IF RESULT NULL
/ IF NOT RESULT (
CLEAR <%Title:"> param _ LSEL{(H#YTEXT®")

D

CLEAR <"Author Ident(s):"> param?2 _ LSEL{§4™IDENTLIST")
CLEAR <"Journal Number "> param3 _ LSEL(}"NUMBER"™)

CLEAR <"Formatting File™
notiournal{param, param2, paraml) ) )
xformat(sent) ; -
set CDMMAND = WUSETY MDIRECTIVE® <"Fijter™>
dent _ NOLL
fdelims
xsetdir(param, param2)
fdelims =
{ "DELIMITERS"
M"Left"™)> param _ LSEL{#"CHARACTERYI1(01)
<"Right"> param2 _ LSEL(#"CHARACTER"101)
CONFIRM
/ CONFIRH
param _ #"."
param? _ jmz"m
) 3
reset COMMAND =  WRESETY "DIRECTIVE™ M"Filter™
CONFIRM
xresdir() 3

delete COMMAND = "DELETE"™ <"Directives in"> dest _

<"at"> dest _ DSEL{dest)
fdelims
xdeldir{dest, param, param2)3
INCLUDE <nine, nls-grammar, commands luniversal)
END.

FINISH

4ABSF

4B5C

4R5D

structure
4R5FE

4R5F
4B5¢C
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% be source code (arcsubsys, xL10,) (relinine, format.subsys,) % 4C
FILE 1format
% globhals % 4C2
% see also under directive recognition xroutines 3%
{(format) EXTERNAL _ ( 428

i:gISPFURMS", $dispformsy,
SUJIDURNAL", Sjournal,
E?NDTJDURNAL“, Snotiournal,
"XFORMAT® xformat
$"XSETDIR“i gxsetdir:
S"KXRESDIR™, $xresdir,
SHXDELDIRY, $xdeldir,

0,0);7
(jilg) : 4C2¢C
{sf) TEXT PUOINTER; 4C20
{author) STRING L5007 ' 4C2F
{jnum) STRING [i03; 4C2F
{title) STRING C£30073; 4C2¢C
(autnames) STRING 50073 4C2H
(org) STRING £10013; 4C271
(address) STRING [£3001: 424
{str) STRING T[10003; 4C2K
{pxstr) STRING £2001; 4C 2L
{bkstr) STRIVG L£1007; 4C2V

2 sesvsceseelOTMAtY XFOULINEScoosensesss 2

(dispforms) PRUCEDUERE; 4C3A

x1itx _

EOL, "03 titie page only",
EOL, "1: simple printer format®,
EQL, ¥2: Jjournal format®,
EQL, "33 8 pt Hews Gothic, level one titles¥,
EO0OL, Y4: 9 pt Times Romany, level one titles,
EQL, ¥S: 10 pt News Gothic, level one titles¥,
EBL, Y62 8 pt lNews Gothic, lev 1 titles, lev 2
subtitles, right stmnt nums¥,
EQCL, ®7: 9 pt Times Roman, lev 1 titles, lev 2
subtitles, right stmnt nums¥,
EOL, ™82 B8 pt News Gothic, level 1 titles, 2 columns;
you will have to hand®™, EQL, ® format to balance
columns at and of each branch®,
EOL, "9: 9 pt Times Rowmans, level 1 titles, 2 columns;
you will have to hand®, EQL, " format to halance
columns at end of each branch®, ,
EQL, ¥10: 9 pt Times Roman, indented paragranhs, no
statement numbers?,
EQL, "™11: ARC userguides format",
EDLs "sessseeees (Format #) "3
typelit{nocawait, $1it);
RETURN?
END.
(journal) %extract title, author, and 3Journal number if
Journal item%
PROCEDURE {fptr REF, rtnlist REF); 403D
LOCAL 1ldumme REF;
s5e, d;7
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%set sf to origin of file%
§1dumme _ RLEM #fpotr#iftppairl;
sf _ idumne 3
sf.stpsid _ origin;
sfril _ 1;
IF FIND sf > [™ ;%] CY"HJOURNAL®WY £*% w; #73 & 3CH ~32 8§D ~j1
32 > [V HED="/"_.H1=m] " ~3j3 [°" 33 ~34 _234 ["Author(s):
"1 L/3 WP “~autl L7373 < CH S$NP ~aut2 » [",IGD"3 ~4 _44
[".PES3"™Y ~se _5se THEN
BEGIY
*author* _ autl aut?;
*title* _ 33 j4;
*Jnum® _ 31 32 3
INVOKE(cantmsg)3}
IF FIND se L[Y.PEL3;™1 "pgl _5pgl SNP (M.PGH=PGN-13
/M .PN=PY¥~17 ") ~pg2 THEN ST pal pg2 _ NULL;
ST 4 se _ ".PN=03" 3
#rinlistHrf1] jflg _ TRUE:
RETURN:
END
ELSE 2Znot 2 journal file®
RETURNM(3f1g _ FALSE);
Hdrinlist#ria 3flg _ TRUE;
RETURN 3
ENDa

(notjournal) PROCEDURE (tptr, aptr, nptr); %put title, author,
and journal nurber in strings3 4C3C

getpstring{totr, 3%title);
getpstring(aptr, 3author);
getpstring(nptr, 3inum);
RETURYN

END.

(xformat) PROCEDURE {(fnumptr); 4C3D

LOCAL STRING fnumf103];
dpset(dspallf, sf, endfile, endfile)
Zconvert list of author idents to names, org, and address?

idconvert{);
%get formatting strings %

getpstring(fnumptr, S$fnum):

fstring(Zfnum)
%2 put format directives in originj leaves sf in origin
statement®

INVORE (cantmsg);

IF j3flg

THEN FIND sf > [".PN=0;"1 ~sf
ELSE FIND SE(sf) ~sf;

ST sf sf _ *sir* ;
Zput format directives in all level one statements; leaves
sf at last leve]l one statement%

pxdirs{);
%insert title page branch at end of file%

titpg(ijflg);
RETURN:
END»

{cantmsg) CATCHPHRASE: 4C3E

CASE SIGNALTYPE OF
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= aborttype: dismes{1,8"Can”t write on file");
ENDCASE;
% sesesssswsiOTmAat support routineSesscsssase 3
{idconvert) PROCEDURE; 4C 41
%declarations and initializations%
LOCAL count, idfilno
LOCAL TEXT POINTER idptrl, idptr?2
LOCAL STRING idstrf10001, entstrif20003, templ[20003 ;
0rg.Ll _ address.lL _ autnames.L _ temp.L _ count _ 0 ;
idfilno _ open{0,jflname(s$Midentfile™)) ;
INVOKE(1clsfile);
FIND sF{¥author*) 3$upP =~idptr2;
L00P %for each ident in list$
BEGIY
IF N0T FIND idptr2 > 3NP “idotrl 15(LD/"-) ~idotr2 THEN
EXIT LOOP;
*idstr® _ idptrl idptr2 ;
IF NOT ckident(Sidstr, Sentstr, idfilno) THEN REPEAT
Loop:
IF NOT org.lL THEN 2fill in org and address%
BEGIW
IF orgrptst{Sentstr,0) THEN
*org* _ " " Zuyill be among authors instead®
ELSE
BEGIN
getiorg(Sentstr,3idstr,0,0) ;
IF ckident{$idstr, Stemp, idfilng) THEY
getinam{Stemp,50rg,0,0);
END;
laddress (3%entstr, Saddress, 0, 0, idfilno);
EMDs
%add name to auitnames3
getifnf{Sentstry,S5temp);
*autnames® _ *autnames¥*, EQOL, *temp* 3
BUMP count 3
IF count >=5 THEN EXIT LOOP:
END;
IF NOT autnames.l THEN *autnames* _ EOL, *author* ;
DROP(1cisfile);
close (idfilno) ;
RETURK;
{iclsfile) CATCHPHRASE AC4 L7
BEGIN
CASE SIGNALTYPE OF = aborttype:
IF¥ idfilno THEN close{idfilno);

ENDCASE;
CONTIHNUES
END;
END.
{fstring) PROCEDURE (fnum REFY?; 2 format directive strings 2

4C 4R
IF num.L=0 THEN *num¥* _ “0;
CASE VALUE{&fnum) OF
=02 %hlank format {(just does title page)%
BEGIN
*str* NULL 3
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*pxstr* _ NOLL 3
*bkstr* _ NULL 3
END3
=13 %simple printer format%
BRGTH
*str* _ M_SN=03; LM=—3; .RM=T72; .BRM=68; .SNF=72;
-SNFShOH=<:3; “, ".‘135=1,6P; OYBL:O,er; ° :"y '“1
"page sGPN}"I s, ";oﬂ}.:“_] H, *title¥™, Tw, T3 PN=0;
«PES; FP=FR; PxPShow=1; .PxFShow=1,2; ¥, ".PxFVD=1;
«PXFYS=2; .PxXFYU=23%;
*pxstr* _ ".Grab=63" j
*bkste* _ NULL 3
END;
=2t %journal format%
BEGIN
*str* _ ".HJOURNAL=", ", *aythor*, " .GDT; %,
*j’num*, en, M -Hl="’ en *title*, en, ws _TGD=0s
+ SNF=HJIRM} RM=HJRM-T3 .PN==13 .YBS=13 .PES;"™ ;
*pxstr* _ NULL ;
*hkstr* _ NULL 3
END3
=332 %8B pt News Gothic single columns, level one titles
%
BREGTIHN
*str* _ ".L¥Base=4,1.03 .R¥=68,6.875; .HIRM=68,6.8753
«BRM=65,6.5;",
" .TM=4,0.757 -DefaultFont=Bp,5,Light;
» PxFontShow=1; .PxFontf13=12p,63 .HJournal=", °%,
*author*, " ,GDT; ", *jpnum*, °7, ¥;
« HJFont=8p,,Light; .YBHJH1I=1,0.25; .VFA=3,0.625;
.le“f '“] *title*y '"_' "; -HlFOﬂ’tzl'{)p'é’!'edium;
«H1P=J; .FSw=0n; .Fr=", °", “page .GPV;YV, “V,
W; FP=FR; -FFont=Bp; .S5N=0ff; .SNFRel=0n;
-S}§F=3’0o375; "’
", SNFFont=6p,1,Lighty .SNFFontShow=Al1l;
.SN!"ShOB‘—‘(:S; "’ " .YBS:1’6P; oYﬂl‘:O,QQ;
« PxFShou=13; .PxF¥YD=1,4p; .PxFVYU=2,28p;
.PXFYS:2'2BP? ..BP=J""
W JILev=3,0.2; LMN=—6,-0.2; ", "“.PxPShow=1}
-Leading=0ff; .SP=C}; .PN=0; .PES;";
*pxstr* _ ".Grab=6,1.03" 3
*bkstr* _ NOLL
END;
=43 %9 pt Times Roman single columns, level one titles
%
BECIN
*otr® _ ".LMBase=4,1.03 RMN=68,£.875; -HJIRN=68,6.875;
N, M _BRVM=65,0.5) -T¥=4,0.753 .DefaultFont=9Yp,56; ¥,
".BxFontShow=1; .PxFontlf13=14p,6; .HJournail=", ",
*author*, ¥ .GDT; n, *,j.num*_, on_ ",
»HJFort=6p,5,Light; .YBHJH1=1,0.253 .YFH=3,0.625;
-Hl-:"’ '"' *title*, '“, “; .1’11?0“?::12@’6[?49@1““‘:;
2HIP=J; FSw=0n; .F=", “Y, "page .GPN;", °Y, "3
+FP=FR; .FFont=Bp; .SN=0ff; -SEFRel=0n;
2 SNF=3,0,375;%", " L.SlFFont=&p,1,Light;
»SHFFontShow=24117 -SNFShow=<=5;",
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20l

=61

" .¥BS=1,8p; VYBL=0,2p; .PxFShou=1; .PxFV¥D=1,4p3 ",
" PxFYU=2,28p3 .PxFYS=2,28p} .BP=J;%, @
s ILey=3,0.25; -BLM==3,- .25'“ " LPXPShow=1;
-Leading=Nff; .SP C; PN=0; .PES;";
*pxstr* _ ".Grab=6,1.03" 3
*hkstr* _ NULL ;
BEND3
%10 pt News Gothic single columns, level one titles

BEGIN
*gtr* = “-LMBasequlto; a?‘1=68,60875} OEJR?'X“—_ﬁB]ﬁ-‘B?S;
", M".BRM=65,6.5; -TVM=4,0.75; .DefaultFort=10p,5; ¥,
" . PxFontShow=1; .PxFontT13=14p,6; .HJournal=", *V,
*author*, ¥ .GDT7; ", *3jnum*, °%, ";
- HIFort=8p,,Light; -YBHJHI=1,0.25% .YFH=3,0.56253
2Hi=", “Y, *title*, "V, "3 .Hlfont=12p,6,Medium}
~H1P=J; .FSu=0n; .F=", *", "page .GPN;", """, ";
« FP=FR; FFont=8pj; .SN=0ff3 .SNFRel=0n;
« SHNF=3,0,3753;%, " SNFFont=6p,1,Light;
«SlFFontShow=A11; .SNFShow=<{=%;", " _.YBS=1,8p;
« ¥YBL=0,2p3 .Px¥FShow=1} .PxF¥D=1,4p; .PxFY¥(U=2,28p;
«PxFV¥S=2,28p; .BP=J3;Y, " .ILev=3,0:25;
-BI.:M:-BI 025." n o?XPShO“zl; -LeadingZfo; 'szc;
«Pli=03 <PES:;Y:
*pxstr* _ ",.Grab=6,1.03" 3
*bkstr* _ RULL ;
END3
%8 pt Vews Gothic single columns, level one titles,

level two subtitles %

=75
loy

BEGIN
*str* _ ".LMBase=4,1.0; .RM=6B,6.875; BR¥=65,6.53 ",
VoHIRV=68,6.8753 .T¥V=4,0.753 .DefaultfFont=8p,5,Light;
u, ".PxFontShow=1,2; .PxFontr11=12p,56;
«PxFontl23=10n,57 .HJournal=", *¥, *author*, " .GDT:
u, *jpum*, W, ¥; _HJFont=8p,,Lighty; .¥YBHJIH1=1,0.253
2YFH=3,0.625; H1=", "%, *tjtle*x, -u,6 ¥
+HiFont=10p, 6, Medium; -HIP=J; .FSw=0n; .rF=", 7,
“page .GPN3", "M, V3 _FP=FR3 .FFont=8p; .SN=0Off:
» SNFRel=0nj; .SNF=3,0.375; ", ™ .SNFFont=6p,1,Light;
« SHFFontShow=311; -SEFShow*( 53", ¥ LYBES=1,6pn3
«YBL=0,2p3 .PxFShow=1,23 .PxF¥D=1,4p; .PxFYU=1l,4p;
PXFV¥S=1,4p; BP=J3;%, " ,IlLev=3,0.2; .L¥ -6,—0,4‘", n
«PxPShow=1; .Leading=0ff; .PN=0; .PES;";
*oxstr* _ ".Grab=6,1.0;.GYRS=1,24p;" ;
*hkstr* _ NULL 3
ENDs

%29 pt Times Roman single columns, level one titles,
21 two subtitles %
BEGTY
*Str* - ".LMBBSG=4,1a0; aal"‘=68160875; .BRi\’»:ﬁﬁ,ﬁ-S; "’
M HJRVM=6B,6.8752 -.TM=4,0.75; ",
".DefaultFont=9p,6,Light; -PxFontShow=1,2;
«PxFontL11=14p,5; .PxFontl23=12p,6; ».HJIournal=", -%,
*author*, " .GDT; ", *jnum*, °N, n;
= HIFort=8p,5,Light; VYBHJH1=1,0.25; .¥YFH=3,0.625;
OH1:"I '"' *title*’ '"’ "; 'HlFont=llp,5,!‘edilﬂl‘}
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=« H1P=J3 =FSw=0n; - '—'"y ’“I "Bage -GPQI'“ '“’ ";
« FP=FR3 FFont=9%,,Light} .SN=0ff3 .SHUFRel=0On;
« SHF=3,0.375;", " .SNFFont=6p,1,Light;
- SHiFFontShow=A117 .SHFShow=¢{=53;", ¥ _¥BS=1,8p;
«¥YBL=0,2p7 .PxFShow=1,2; .PXFVD=1,4p; .PxFYU=1,4p;
»PxFV¥S=1,4p; .BP=J;", .ILev=3,0.25; oL¥==6,-0.5;",
" +PxPshow=1; .Leading=0ff; .SP=C; .Pl=0; .PES;";
*pxstr* _ ".Grab=6,1- O,.&YES 1,24p:™ 3
*bkstr* _ JULL 3
END3

=83 %8 pt HNews Gothic two columns, level one titles?
BEGIN
*str* _ P.LMBase=4,1.03 RM=6B,8.8753 BRM=65,6.53 ¥,
Y HIRM=68,6.8753 .TM=4,0.75; .DefaultFont=8p,5,Light;
w, “".PxFontShow=1; .PxFontL11=14p,5; .HJournal=", ",
*author*, " .GD; ¥, *jnum*, ¥, ¥: _HJIFont=8p,,Light;
2¥YBHJIH1=1,0.25; .YFH=,0.6255 LH1=", “%, *title*, -¥,
"; «Hl1Font=10p,6,¥edium; .H1P=J; .FSw=0n; .F=", 4,
page LGPN;Y, "M, V3 FP=FR? .FFont=10p,,Light;
«SN=0Fff3; .SNFRel=0On} .3SNF=3,04375;9, ®»
-5NFFont=6p,1,Light; .SNFFontchog-All;
+SNFShouw=<X=53;", * _¥85=1,8p; .¥8L=0,2p3 -PxFShou=1;
PXFYD=1,4p; .PxFVU=2,28p3 .PxFVS=2,28p; .BP=J;", ©
QILQV:B'oz; oLMz-gl 02'“ n -Ii".ax=9,.75; -?XPShOW:}.;
+Leading=Dff; .XBC=,0.63 YFC=1,4p; .5P=C3; .PN=0;
.pES}I!;
*pxstr* _ M,Grab=6,1.03.Columns=2;" ;
*Hkstr* _ " .Columns=13;"
END3

=93 %9 pt Times Roman two columns, lewvel one titles2
REGIN
*str* _ ".1MBase=4,1.07 RM=68,6.8757 .BRM=65,6.53 ",
" oHIBYN=68,6.8753 .T¥V=4,0.753 .DefaultFont=9p,6; ",
".PxFontShow=1; .PxFontfL11=14p,56; .HJournal=", °",
-*author*, " .GDT; %, *jnum*, °", ¥;
- HIJFant=8p,5,Light; .YBHJH1=1,0.25; .¥YFH=3,0.625;
SHI=", 79, *tjtle*, "M, ": _H1Font=10p,6,%edium;
«H1IP=J; .FSw=0nj3; -.F=", °", "page -.GPN;", °", ";
- FP=FR} .FFont=10p,5,Light} .SN=0ff; .SNFRel=0n:
«SNF=3,0.375;%", " _SNFFont=6p,1,Light;
.SNFFontShow—All; » SNFShou=<=5;", " _YBS=1,0Dp?
- YBL=0,2p3 -.PxFShow=1; .PxFVD=03 .PxFYU=2,28p;
«PxFYS=2,28p; .BP=J3%, " .IlLev=3,.2; .LM==3,-.2;", ™
« IMax=9,.753 -PxPShow=1; .Leading=0ff; .ABC—,O By
«¥FC=1,4p3 .SP=C; .PN=0; .PES3;¥3
Yoxstr* _ Y, Grab=6,1.03-.Columns=2;"% ;
*bikstr* _ " .Columns=1;" ;
ENDjy

=103 %9 pt Times Roman indented paragraphs%
BEGIN
*Str* . "'L“Dase‘—'llaf)} .R“'=72,730; .JJR‘T'—:'?Q,'?.O; “,

T4=4,0.757 .BM=56,10.25; .Defaultfont=9p, 6, Vediun;

", " _BP=J} .SN=03 .SNFShow=0ff; .HJournal=%", *",
*author*, " .GDT; *, *jnum*, °, ";
.HJFont=8@,5,Liqht; .YBHJH1:1’0-25; :YFH*"—3;O-625;
LHI=?, 8, *tjtle*, "V, %3 _HiFont=10p,6,Medium?
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»FSw=0n; -F=", “Y, "page .GPN;", "%, ¥; .FP=FR;
-FFont=8p,5,Light; -¥YBS=1,6p; .YBL=0,2p;
<Leading=0ff; ", ".IFirst=5,0:433 .ILev=5,0.33
oBLB"x:°5"'003; -?N=0; OPES'" 7

*pxstr* _ “.Grab=%;" ;

*bkstr* _ NULL 3

END 3

=113 2%ARC userguides format%

BEGIN
*str* _ ".PN=0; .PES} .DefaultFont=10p,5,03 ¥,

M. SNFFont=6p,1,1; .PxFontShow=1; .PxFontri1l=14p,5,0;

JF=", "M Wpage .GPN;Y, %, "; _FP=0ddR;

-HlFont=8p,5,0; .H2Font=8p,5,0; .H1=Y, “u, *tjtlex, ©
«Split; ARC ¥, *jnum*, ¥ Rev. .GD3Y, 7", %3 ,H2=",

7

T, M. Section;¥, Y, "; .FFont=8p,5,0; .SN=Qff;
2 LVBase=0,1.27 L¥==3,-.2939, " .TLev=3,.253
oRH=T27;6:57 -BRM=66,6.17 .SNF=T72,6.5;",

" .SNFShow=<=4; .SNFFont=6fp,1,Light;
«SHFFontShou=411;"%,

" L.VBL=0,2p7 .YBS=1,8p; .BP=J; .PXFShow=1l; ",

B.PXFLD=0; .PxFLS=0; .PxFLU=1,24p; .PxPShow=1;

- TertLSectioni=", <w, *u_ =3 o

*pxstr* _ ", Crah=73.TextlSectionli=®, ~u,6 °un_ ».
*bkstr* _ NULL ;

£ND;

=122 %empty sSo far%
BEGIN
*Str* _ n ﬂ;

*pxstr* _ NULL
*hkstr* _ NULL 3
E¥ND:

ENDCASE err($"Illegal format number™) ;
RETURN}

E MD -

e

(pxdirs) PROCEDURE; %puts *pxs@<NUL>KNULOKNUL><"A>t end of

every level one st and *bkstr* at end of every st back from

level ones %

LOCAL TEXT POINTER bk 3
bk _ 0 3
sf _ getsub(sf);

IF sf.stpsid = origin THEN RETURN:
IF pxstr.L=0 AND bkstr.L=0 THEN
BEGIN

sf _

getail(sf);

RETURN;
END7

Looe

BEGIN
FIND SE(sf) "sf;
ST sf sf _ *pxstr* ;

bk

_ getbck(sf) 3

FIND SE{bk) bk 3

ST bk bk _ *bkstr* ;

IF getftl(sf) THEN EXIT LOCP ;
st _ getsuc{sf) 3

END;

4C4cC
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RETUORY;
END.
(titpg) PROCEDURE(Ifg); 4C 4D
LDCAL TEXT POINTER ptrl, ptr2 3
LOCAL STRING txtr55013
tinsert title page%
*txt* _ VTITLE PAGE .IgD=0;",
"eIgText=03.Post=1;.Trun=A117.IgLS7.H1Su=03.H2Sw=03.H35u
=03",
M H4Sw=037.SN=0;.SNFShow=0ff;.YRS=0;.YBL=0j.Colunns=13.PE
S;I! ;
FIND SF{*txt*) ~ptrl SE(*txt*) “ntr2 ;
sf _ cinssta{(sf, (IF sf.stpsid=origin THEN -1 ELSE 0),
Sptril, Spirl);
IF jfg THEN
*txt* _ " _SP=C;.FSw=0;.6Y8L=12,2.0;.Font=24p,56,0;",
*title*, "“.GYEL=14,2.4;.GCR;.Font=12p,5:;",
*autnames*, ".VSplit;.GCRy.Size=10p;", *org*,
N, GYEL=2,0.536CR3.Size=8p3;", *address*
EL3E
*Ext* - "aSP=C7-FSH=0;.GYBL=12;2-0;~F0nt=24p; 6,03,
*title*, " . GYEL=14,2.4;.CCR3.Font=12p,5:",
*autnames*,
"QGYEL=13'1¢0;QGCR;aGD;.VSQlit;:GCR;-SiZle0?;”,
*org*, ",CYEL=2,0.53.6CR3.Size=8p3", *address* 3}
FIND SF(*txt*) ~ptrl SE(*txt*) ~ptr2 ;
cinssta(sf, -1, Sptrl, Sotr2):
RETURY:
END .
% to.sao-ooodirective .recognition Xtoutines.-'-..«.-:- %
% DECLARATIDNS 2
% Directive lists=- by letter 3%
DECLARE l1lista = (0)3
%current directives®
%0ld directives?
DECLARE asndlist;
DECLARE 1istb = (0,
Zcurrent directives2
"pfont™,
"blm“,
ﬂbm"’
“bp"l
l!brm“’
“"boldface",
%01d directives$
"b]mx",
“bmx“,
"Hhoy",
"hodyp®,
l!brm-x“);
DECLARE bendlist:;
DECLARE listc = (0,
2current directives?2
"Cbl",
Michs?,
Hcelll’
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"CGS";
“’Cfit"}
“clev“,
"casemode,
"center®,
“columns™,

20ld Adirectives?
!lcasﬂ’
Ilcen"'
"Cmd";
"‘Cod"’
"columes™);
DECLARE cendlist;
DECLARE 1listd = (0,
Zcurrent directives$
“dl!,
"dcaseY,
"diahm",
"diala¥,

. "adiara",
“diaruling?,
"diasidY,
“diata™,
nay4ge,
vdot™,
"dotfont",
"dotspacing”,
Bdotsplit¥,
ndotto",
"dt‘d“,
"daSh“’
“defsyn",
"defaultfonty,

%01d directives%
"d.lsﬂl
] dmax",
"am inﬂ’
"dpnil,
l!d?rﬂl
Ildsh",
"dsn'll’
!ldtsll’
Ydefaultfonts™,
“ﬁiri‘!) ;
DECLARE dendlist;
DECLARE liste = (0,
Zcurrent directives%
Yevenpaga™);
%0l directives?
DECLARE eendlist:
DECLARE listf = (0,
%current directives®
“fn,
Nffont?,
"flm“,
u.fpu,

14
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"frmll'
"fSQ“l
"face",
"font",

%01d directives®
NEImx",
Hfrmxﬂ );

DECLARE fendlist:
DECLARE listg = (0,
3current directives%
" gcrﬂ’
!Igﬁ!i,
ﬂgdc"’
"gdt",
Ilgdtc“’
ﬂgi dll’
!!glbl!l’
!lg]_bsﬂl
"gl elll’
“gl ES“’
“qn“’
"ontype®,
¥ gpn'!,
llgsigl!’
llgsplll
"gth,
“gtab“,
"gyh]_"l
Ilgybsil,
“gyel",
"gy eS";
'!gr ab “’

%012 directives?®
"gdatm"’
llgdatelll
"gpgnm",

"gr abyl!’

llgrb“’

"arby",

13 gtb",

Natime™);
DECLARE gendlist:
DECLARE 1listh = (0,

Zcurrent directives®
"hl",
Mhifont¥,
"hip¥,
Bhisu",
llh?!l’
h2font™,
uthn’
"}SQSH";
ll‘n3",
"h3font®,
"h3p",
"h3SH“,
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"?}4"’
“hi4font",
"h4p",
"h4sﬂ",
"hifont?,
ﬂhj 1™,
“hjrm",
"hjournal®,
llh‘!m“,
"hr}ﬁ";
"halt®,
"hyphenate”,
%Z0l1d directives®
Hh“,
“hed“'
“nfont",
llhjll’
"hjbﬁ’
"hjhll’
th1"’
"hylmx",
"hirmx®,
"hjs“,
"hlmx",
*hin",
"h]_‘t"]
Thp",
"brmx“'
"hsiﬁ");
DECLARE hendlist;
DECLARE listi = (0,
2current directivess
“icr“,
NifirstY,
"il",
llilcrll’
\ llil evll’
i llimaxll’
“iovr"!
n ir e‘ l!’
“irest®,
“isn“,
I!igb"’
“igdll'
“igls“,
"igrest®,
E H igs“'
"igtext®,
%20l1d directives%
I ibr!ll
“iC.{'X",
“ifirstx",
“igdir",
"il",
“ilc“,
*ilcrx¥,

NINE, FORMAT.NLS?6, >
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i} i‘ QV.X“I
“110",
"il.X",
i imaxx“’
1 imx“,
"ind",
"ins",
“iovrx",
Tiralx™,
Yirestx",
"irl", B
"irsﬂ’
"iSb";
n isf“,
"iSl"/
"isnx",
"ist");
DECLARE iendlist:
DECLARE listy = (0);
Zcurrent directives®%
%0l1d directives$
DECLARE jendlist:
DECLARE listk = (0);
Fcurrent directives®
%0ld directives®
DECLARE kendlists
DECLARE 1listl = (0,
Zcurrent directives®
"lbh1lh2%,
"ibh2h3Y,
"1hh3ha",
"1bhijhilY,
"1b1“,
nibs™,
"‘lfh"’
Mgy,
"imbase",
"imax®,
"ip"h,
nl?fu,
"leading™,
n 1 evll’
Nievclip¥y,
"levshouw',
"yightface™,
%3014 directivess
"ICP",
ﬂlflﬂl
" .‘_mS"I
"Imx",
"1mxbase”,
kL] lppll'
"lpon®,
9 !.S ll!’
Hlsp“’
ﬂlvlﬂ’
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"lvlshou™)3
DECLARE lendlist:
DECLARE Yistm = (0,

3current directives?

"WCS";

“mcscn,

Tmest?,

“mcsforce®,

“ncsfsw?,

mcslev?,

Pmesline®,

"mcsonce',

"mesrea™,

"acstext",

"mecstfont®,

"mcstlpos™,

"mcstoosY,

"mestroos®,

"monospace™,

%0ld directives%

“maxval®,

HMChﬂl

"mln",

“minval");
DECLARE mendlist:
DECLARE 1istn = (0,

3current directives?®
names®,

Pnumdashy,

%0ld directives?®

Hn?xlll +

'H-ﬁblll,

"ndh’ll'

"ntpﬂ'

"nul");
DECLARE rendlist;
DECLARE listo = (0,

2current directives®

"oddpage®)}

%201d directives?
DECLARE oendlist;
DECLARE listp = (0,

Rcurrent directives%

"{)bl";

“pbs",

Mnelv,

"pesﬂ’

'Ipfi t"’

"glev“,

""Dn",

“Pn'tYPe"l

"pshou“,

"QSH“’

"photo",

"slexnum®,

Hoosth,

< NINE, FORMAT.NLS;0, >
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Noxf1dY,
"pr!S",
"prl‘u";
"pxfshou®,
moxfyd?,
"prys“,
"pryu"'
"sxfont”,
Ypyfontshouw"™,
llpx il! 7
"pxishou",
Ypxifirst®,

"opxifirstshow",

Unxirest®,

Ypxirestshow",

"PX ixll,
'l‘pxnll'
foxnfont®,

"pxnfontshou"”,

Taxnshou',
ipxp",
¥oxpshou",
%201d directives%
“pgﬂ"l
"pgp",
"ogshouw?,
u?}nu’
"91 0"’
“pno"’
Yonp¥,
“‘pstl‘!’
!Ipr“) ;
DECLARE pendlist;

DECLARE 1istqg = (0);
Feourrent Airectives?

%201d directives%
DECLARE gendlist;
DECLARE listr = (0,

Zcurrent directives%

1!rml!'
%01d directives?
“resll’
nefle,
"recto",
Trex™):
DECLARE rendlist;
DECLARE lists = (0,

2current directive

“S.n"’
"Snf‘“l
snffont™,

"snffontshow",

“snfshouw®,
“snfont®,
snfontshouw,
snfrel?,

<

S4a

NINE, FORMAT.NLS;6, >
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Nsnftype¥,
"snshou"™,
"sntype",
"SP";
"setl",
Nsetr®,
"sigf",
Nsigfont®,
"Size“l
slant",
"Split"’

%old directivess
“scan",
"SCI“}

"ng“,
“sigffont™,
"sigfrel®,
"sigfx¥,
Nsigrel®,
“skp“,
"Sna",
Nsnh "
"SﬂfX",
"SSH");
DECLARE sendlists
DECLARE 1listt = (0,

Zcurrent directives?
"t!ﬂ",

“iabp®,
"tabstops™,
tabto¥,
l!.tabs“’

ute Xt ll’
Wirailing®,
"trun?,

201d directives?
"tab“,
Uitabstopsx”,
"tabtox"Y,
utln®,

"th“;

"tm}'";

Ngs1¥)3
DECLARE tendlist:
DECLARE listu = (0,

scurrent directives?

nyon,

ﬂulll’

“UQ“’

llu3 !l’

"u4ﬂ’

"US ll,

'Vluéll'

"u’]“,

"U’B"l

"ug “’
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"underline");
20ld directives%
DECLARE uendlist}
DECLARE listvy = (0,
3current directives%
!lvl Hl’
"vilfont®,
“V2 ".I
"y2font?,
ny3n,
"y3font®,
“ysplit”,
%014 directives?
"V"J
Yyarso",
“yfont")s
DECLARE vendlist;
DECLARE lista = (0,
%Fcurrent directives®
Yuidowl®,
llﬁln" );

%01d directives?
DECLARE wendlist;
DECLARE listx = (0,

Zcurrent directives®

"X",
"XbC"J
%01d directives?
":XCl") ;
DECLARE xendlist;
DECLARE listv = (0,
Scurrent directives%
Yyhhlh2",
"ybh2h3®,
“vyhh3h4®,
"Yt\' hj tm H,
"Ybl";
1 yb 5“]
“chul
"yfh“,
Tymax",
!!yp f“’
%0l1d directives?
"ybhih1™);
DECLARE wendlist:
DECLARE listz = (0):

Scurrent directives%

201d directives?®
DECLARE zendlist:

DYCLARE oldcaf ;
DECLARE STRING td414r5%1, tadrdLsl, udldrsl, udrdlsl ;
DECLARE STRINC testr111:
DECLARE TEXT POINTER b, e, t1, t2;
(xsetdir) PROCEDURE (rdlREF, 141 REF);
LOCAL da REF 3
*udld* _ *131%*;
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*udrd* _ *rdl*;
&da _ 1daQ) 3
IF da.dacacode # Sshowdir THEN

BEGLIN
oldcaf _ da.dacacode;
da.dacacods _ Sshowdir ;
END
dismes (1, S$"Use vieuwspecs i and 3 to turn on and off"™) ;
RETURN:
END.
{xresdir) PROCEDURE; 4CS5C

LOCAL da REF ;
ada _ 1da() ;
IF da.dacacode = Sshowdir THEN
da.dacacode _ oldcaf;
RETURN;
END.
{xdeldir) PROCEDURE (typestruc REF, 1dl REF¥, rdl REF): 4C5D
LOCAL da REF, sw REF, vspecy, ptr REF 3
*tdldx _ *141%;
*tdrd* _ *rdil*;
fptr _ ELEMfitypestruc#Ctppairl 3
CASE ELEHftvpestrucH#lcutypel OF
= 29 %- statement -%:
deldir (ptr) ;
= 27 %= group =%, = 28 %- plax =-%, = 26 %- branch ~¢
BEGTH
tset up viewspnecs to be follouwed%
&da _ 1da{();
vspec _ da.davspec:
vspec.vshrof _ FALSE;
vspec.vspIxf _ FALSE;
topen sequence work area%
&sw _ openseqg (ptr, ptrL21, vspec, da.davspc2,
da.dausqcod, das.dacacode) 3}
%2delete directives in all statements in seqg work
areatg
WHILE seggen{&sw) # endfil
DO deldir (sw.sustid):?
%close seq work area%
closeseg{&suw);
END;:
ENDCASE err{(notyet);
IF nilmode=fulldisplay THER alldsp{() ;

O
°e

RETURN;
END.
% sessseseesdirective recognition support routineSesesecssess %
{showdir) PROCEDURE (sw); 4CE A
REF su 3
I¥ NOT sw.swkflg THEN
BEGIN

*tdid* _ *udlax
*tdrd* _ *udrd*
sH.swkflg _ TRUE}Z
END;

LOoge

4 " o
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BREGIN
IF FIAD r*tdld*3y ~b _b ~t1 THEN
BEGIN % Left delimiter found; maybe a directive %
% Is there a right delimiter? %
IF FIND L $10LD ~t2 C*tdrd*) ~e THEN
BEGIV % Right delimiter found; check further. 2
*test* _ -tl1 t2;
CCPDS SF{*test¥*)3
IF getdir{READC, FALSE) THEN % found one %
3FEGIN
% Directive has been found and deleted. Set
up pointer before old deleted text and contiue
scanning. %
RETURY (TRUE) 7
ENDy
%not a directive®
END;
#Right delimiter not found or directive not found.
Advance pointer bevond potential directive and
continue scanning. {(RKepeat loop.) %
CCp0Ss ti:
END
ELSE RETURN(FALSE); 2 No more directives in this
statement %
END:
END.
(deldir) PRUCEDURE (stid); 4C6R
FIND SfF{stid) 3
LQooP
BECIWV
IF FIND T*tdld*1 b _b ~t1 THEN
BEGIN % Left delimiter foundy; maybe a directive %
2 Is there a right delimiter? 2
IF FI¥D L S10LD ~t2 [*tdrd*] ~e THEN
BECGCIN % Right delimiter found; check further. 2
*test* _ ~-t1 t23
CCPOS SF(*test*);
IF getdir(RFEADC, TRUE) THEN % found one %
BEGIN
% Directive has been found and deleted. Set up
pointer hefore 0l1d daleted text and continue
scanning. %
CCPOS b
REPEAT L0OOP;
END}
Znot a directive%
END3
3Right delimiter not found or directive not found.
Advance pointer bevond potential directive and
continue scanning. {(Repeat loop.) %

CCPOsS t1;
END
ELSE RETURN; 2 No more directives in this statement %
END;
END.

(getdir) PROCEDURE {(char,delete): 4CHC
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% Search for directives. 1If
If not found. return false.
delimiters. %

LOCAL end, list, i;

REF list:

CASE char 0OF

=733
BEGIN
and
&list
END:
“h3
BEGIY
and _
alist
END3
=7¢C3
BEGIN
and _

]

flist _

END}
*ds
BEGIN
end _
&list
END
="a3
BEGIN
end _
4list
END3
="f3
BEGTHN
end _
&list
END?
=32
BEGIN
end _
§list
END;
="h3
BEGIN
end _
§list
END;
="iz
BEGIN
end _
&list
END;
:'j;
BEGYIN
end _
£1ist
END3

]

_ Saendlist;

_ Slista;

Shendlist;
_ S51listbh;

scendlist;
Slistc;

Sdendlists
_ $Slistds

Seendlists
_ Sliste;

S$fendlist;
_ Slistf;

Sgendlist;
31listgs

Shendlist:
S1listh;

Siendlist:
$1listi;

$jendlist;
_ Slistis

< NINE, FORMAT.NLS;6, > 24

found, delete and return true.
Could modify the default
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="%3
BEGIN
end _ Skendlist;
8list _ 3listk;
END:

=713
BECGIY
end _ Slendlist;
&list _ $listl;
ENB 3

=“m3
BEGTIN
end _ 3%mendlist:
L£list _ S&listm;
END

="n3
BEGIN
end _ Snendlist;
&list _ 3listn;
END3

=03
BEGIN
end _ Soendlist:
&list _ Slisto;
END3

='p:
BEGIH
end _ Spendlist;
§list _ Slistps
KM 3

=°qz32
BEGIN
end _ Sqgendlists
&list _ $listag;
END3

="rs3
BEGIN
end _ Srendlist;
&list _ S§listr;
END3

=33
BEGIN
end _ 3Ssendlist;
&list _ Slistss
END3

=7t3
BEGIN
end _ Stendlist:
§1list _ Slistts
END 3

="u3
BEGIN
and _ Suendlist;
&1ist _ Slistuy
END;

—_—T
="w3
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BEGIN
end _ Svendlist;
&list $1listv;
END
="u:
BEGIY
end _ Swendlist;
S1listw;

-

Sxendlist;
&list _ $listxy

BEGIN
end _ Syendlist:
&list _ $5listv;
END;
=773
BEGIN
end _ %zendlist;
&list _ Slistz;
ENDS
ENDCASE FETURN{ FALSE ):
FOr i_1 OGP UNTIL > {(end - &list - 1) DO
IF *test* = *[1istfil3* THEWN
BEGIN
CASE char 0OF
=*ds
BEGIN
IF *test*=%3dl1ad" THEN
IF FIND t2 £°"3 ~t1 CE ~t2 THEW
*+dld* _ tl1 t2:
IF  *test¥*="drd" THEN
IF FIND t2 T£7°2 ~t1 CH ~t2 THEW
*+drd* _ t1 t2;
END;
='f_, =*h3
IF *test*="h1" OR *test*="h2"™ OR *test*="h3" OR
*test*="h4" QR *test*="hjournal®™ OR *test*=9"hp"
OR *test*=%"hi" QR *test*="had®™ (OR *tegtx=0fn
THEN
TF NOT FIND t2 £°® *tdrd*] ~e THEY RETUDRN{
FALSE):;
'NDCRSE;
IF delate THEN ST b e _ NULL
RETURN( TRUGE );
ENDy
%No match found?
RETURN{ FALSE )3
E¥D.
INCLUDE <nine, identsupport, sendmaild
FINISH
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((cdsdwh) RECORD hgt) <nine, graphics, 01704
{(comcds) RECORD b71low) <nine, graphics, 01702>

{absqif)
{addcalit)
(adoutl)
{alphan)

(annotation)

{arc)

{arrowhead)

(asciil)
{aspctr)
{atch)

{attach)

{atvisible)

{bedge)
{bldtrk)
{cdsrac)
{chsize)
{circie)
{clast)
{comch)
{(comeof)
(comfig)
(comfnt)
{(comjtn)
{(comin)
{comlisg)
{comnui)
{(compd0)
(compag)
{(comtyp)
{comx1fh)
(com¥rfh)
{comybfh)
{comytfh)
{devset)
(afitah)
{afitaw)
(afith)
{afitcf)
{afigcs)
{afitg)
{afitl)
(afitis)
{afitie)
{afitr)
{aiamond)
{earc)
{east)
{ellipse)
{tabs)

{ fadd)
(fbaddlit)
{tbctl)
{fhendlit)
{fdiv)

<nine,
<{mine,
<nine,
<nine,
<nine,
<nine,
{nine,
{nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<niﬂe’
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
{nine,
<ﬂiney
<nine,
<nine,
(niney
<nine,
<nine,
<{nine,
<nine,
<nine,
<nine,
{nine,
<'nine_.'
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<niney,
<nine,
<nine,
<nine,
<nine,
{nine,
{nine,
<nine,
<nine,
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graphics,
graprhics,
graphicsy
graphics,
graphics,
graphicsy,
granhics,
graphics,
graphics,
grarhicsy
granhics,
graphics,
graphics,

graphics,

graphics,
graphicsy,
graphics,
graphics,
graphics,
araphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics;,
granhics,
graphics,
graphics,
agranhics,
graphics,
graphics,
grachicsy
graphics,
graphics,
graphics;,

06013>
01511>
01347
01343>
01615>
01612>
016115
01475>
01507>
012955
012925
01293>
01472>
06272>
01703>
01376>
01608>
01340>
013565
013515
01350>
01354>
01361>
01352>
01348>
01353>
01337>
01349>
01355>
01357>
01358>
013560>
01359>
04280>
01314>
01315>
01321>
01324>
01313>
01318>
01320>
01323>
01322>
01316>
01609>
01614>
01617>
01613>
06009>
05845>
01510>
06344>
01513>
058656>

FIELD - 186
FIELD ~ 7
PROCEDURE

EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT

CONSTANT

CONSTANT
CONSTANT
CONSTANT
CONSTANT
CONSTANT

CONSTANT

PROCEDURE
RECORD

EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT

CONSTANT

CONSTANYT =

PROCEDYRE

EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT

STRING
STRING

STRING

CONSTANT
CONSTANT
COHSTANT
CDNSTANT

PROCEDURE
PROCEDURE

< NINE, TNDEX-GRAPHICS.NLS;2, >

=13

=14
=10
=9
=608

1

65C1813
6C1B13
6C1V1e6
6C1B812
6C1831
6C18B3H

6C1BEA

=2015422335138

=7
=12
=0
=11

FEXT CONSTANT =12

PROCEDURE

EXT CONSTANT =15

PROCEDURE

6C1B37
6C1B3A
6C1B32A
6C1IBTA
6C171

6C1813
6C1B3L

6C1R3H
6C183T
6C18B31
6C1R3T
6C1R3T
6C1R3T1
6C1B3T
6C1R31I
6C1B37
6C1B3F
6C1R31
6C1B3T
6C1831
6C1B3I
6C1B3T
6C1B3T
6C1J6

5C183D
6C1B3D
5C183D
6C1B3D
6C1B3D
5C183D
6C1B3D
6C183D
6C18B3D
6C1B3D

6C1V15
6C1Y2
6C18B12
6C175
£C1P12
6C1V5
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{tdrad)
(tfour)
{thaif)
{tigure)
(ftix)
{float)
{Imthou)
{tmui)
(tntc)
{tnta)
{tntf)
(fntn)
{xntnm)
{tnto)
(fntt)
{tone)
{font)
{tpoint)
{fradd)
{fsin)
{tsart)
{tsub)
{ften)
{tthou)
{ftwo)
{g4cdst)
{galblik)
{galist)
{galoat)
{galogi)
{galowa)
{gaistr)
{gathoXx)
(gatcd)
{gatci)
(gatdsp)
(gatexp)
(gatfst)
(gatgl)
{gatml)
(gatnewn)
(gatop)
{gatptr)
{gatsiz)
(gatstiad
{gattel)
{gbadcoords)
{ghtsize)
{gbiunt)
(gblagi)
{gbldtn)
{gblirrc)
{ghottom)
{gbstwa)}
{gbuabb)
{gccdsx)

<nine,
<{nine,
<nine,
{<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<{nine,
<nine,
<nine,
<nine,
<{nine,
<nine,
<nine,
<nine,
{nine,
<nine,
<niney
<{nine,
<nine,
<niney
<nine,
<nine,
<nine,
{nine,
<nine,
<nine,
<£nine,
<nine,
{nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<{nine,
<nine,
<nine,
<nins,
<nine,
<nine,
<nine,
<nina,
(niney
<nine,
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araphics,
graphics,
graphics,
graphics,
granhicsy,
graphics,
qgraphics,
graphicsy,
grazchicsy,
graphics,
graphics,
graphics,
granhics,
graphicsy
graphics,
graphics,
graphics,
graphics,
graphics,
graphicsy
graphics,
graphics,
graphics,
granhics,
graphics,
graphics,
graphics,
graphicsy,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphicsy
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphicsy
araphicsy,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,

05897>
01416>
01413>
01604>
05873>
05884>
01419>
05859>
01381>
01382>
01383>
01386>
01385>
01384>
01387>
01414>
01377>
01420>
05904>
05911>
05971>
05852>
01417>
01418>
014155
060262
04495>
04520>
05469>
04995>
05264>
04508>
01300>
01555>
01566>
01557>
01563>
01569>
01567>
01565>
01559>
01558>
01568>
01561>
01556>
01564>
01218>
01483>
01297>
047125
04808>
01326>
01636>
05211>
01298>
06037>

PROCEDURE
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
PROCEDURE
PROCEDURE
EXT CONSTANT
PROCEDURE
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
EXT COUSTANT
EXT COHSTARXNT
EXT CONSTANT
EXT CONSTANT
PROCEDUKE
PROCEDURE
PROCEDURE
PROCEDURE
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
EXT

FIELD - 26
EXT CONSTANT
FIELD - 9
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
EXT CONSTANT
FIELD - 1
FIELD - 8
EXT CONSTARNT

EXT CONSTANT

FIELD - 36
EXT CONSTANT
LOCAL

EXT CONSTANT =

EXT
PRCCEDURE
PROCEDURE
EXT
FIELD - 18
PROCEDURE
EXT
PRCCEDURE

< NINVE, INDEX-GRAPHICS.NLS;2, > 2

6C1V8
=2034000000003
=2004000000008
=1
6C1Y06
8C1V7
=5650140000008
6C1V4
= 6C1B3VM
=1 6C1B3¥
=2 6C1B3Y
=5 6C1B3M
=4 6C1B3W
=, 6C183¥
= 6C1B3¥
=2014000000008
=3 5C1B3L
=1727053222568
6C1VYY
6C1Vi0
6C1V13
6C1V3
=20450000000C8
=2127640000002
=202400000000R
HC1W1
6C1K1
6C1KS5
6C185
6C1M15
6C1Q4
6C1K3
6C1B32
6C1813
=1 6C1B13
6C1813
=50 6C1B13
= 6C1B13
= 6C1813
=0 6C1B13
6C1E13
6C1B13
=3 6C1813
=100 6C1B13
6C1B13
=2 6C1B13
6B2A
6C1BYF
6C1B3A
6C1¥T
6C1IM9
6C1B3E
6C1B13
6C1Ql
6C1B32A
6C182
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{gccdsy) <nine, graphics, 060423> PRCCEDURE bC1¥3
{gccell) <nine, graphics, 01532> EXT CONSTANT =3 61813
{(gcdgra) {nine, graphics, 05577> PROCEDUKE 6C1T4
{gcftoi) <nine, graphics, 05714> PROCEDURE 6C1T14
{gchnfst) <nine, graphics, 01529 EXT CONSTANT =2 6C1B13
(gchngi) <nine, graphics, 02972> PROCEDURE 6C1F1
(gchngt) <nine, graphics, 03008> PROCEDURE 6C1%F2
{gchrec) <nine, graphics, 01524> RECORD 6C1R113
{gcitof) <nine, graphics, 05707> PROCEDURE 6C17T13
(gckemp) <nine, graphics, 04699> PROCEDURE 6C1IM5
(gckarn) <nine, graphics, 04706> PROCEDURE 6C1vr6
{gckopn) <nine, graphics, 04680> PROCEDURE 6C1M4
(gclip) <nine, graphics, 05740> PROCEDURE 6C1U01
(gciman) <nine, graphics, 04658> PROCEDURE 6C1V3
(gciorg) {nine, graphics, 03074> PROCEDURE 6CiF3
(gclr) <nine, graphics, 04435 PROCEDURE 6C1J9
{(gclrat) <nine, graphics, 05485> PROCEDURE 6C136
(gcnvbhug) {nine, graphics, 03078> DPROCEDURE 6C1F4
{gcode) {nine, graphics, 05825> PROCEDUKE 6C102
(gcopda) {nine, graphics, 04532> PROCEDURE 6C1K7
(gcopgi) <nine, graphics, 04897> PROCEDURE 6C1IM12
{(gcoput) <nine, graphics, 04539> PROCEDUKE 6C1KB
{gcopy) <nine, graphics, 03100> PROCEDURE 6C1F5
(gcopyf) <{nine, graphics, 01411> EXT CONSTANT =3 6C183Q
{gcorg) <nine, graphics, 01527 FIFLD - 36 6C1B13
(gcout) <nine, graphics, 03187> PROCEDURE 6C1F6
{gcreate) <nine, graphics, 01409> EXT CONSTANT =1 6C1B3Q
{gcstid) <nine, graohics, 01640> FIELD - 358 . 6C1B13
{gctype) £nine, graphics, 01525> FIELD - 4 6C1B13
{gcurba) <nine, graphics, 01451> EXT 6C1B5C
{gcurch) <nine, graphics, 01453> EXT HCIiBSE
{gcurin) <nine, graphics, 01450> EXT 6C1858
{gecurtft) <{nine, graphics, 01452> EXT 6C185D
(gcurts) <nine, graphics, 01454> EXT 6C1A25T
(gcurvce) <nine, graphics, 01449> EXT 6C1B5 2
(gdaahgt) <nine, graphics, 01689> FIELD - 18 6C1R13
(gdaawdt) ¢nine, graphics, 01688> FIELD - 18 5C1B13
(gdabas) <nine, graphics, 01286> EXT 6C1RB3A
(gdabdr) <nine, graphics, 01675> FIELD - 18 6C1B13
(gdacds) <nine, graphics, 05287> PROCEDURE 6C1R2
{gdach) <nine, graphics, 01674> FIELD - 18 6C1813
(gdacw) <nine, graphics, 01673> FIELD - 18 5C1B13
{gdadm?2) <nine, granhics, 01675 FIELD - 24 6C1713
{gdadm3) <nine, graphics, 01684> FIELD - 24 5C1B13
{gdaemp) {nine, graphics, 01677> FIELD - 8 6C1B12
(gdafnt) <nine, graphics, 01676> FIELD - 18 6C1813
(gdagrd) <nine, granhics, 01692> FIELD - 36 6C1813
(gdagtf) <nine, graphics, 01700> EXT CONSTANT =30

{gdahv) <nine, graphics, 05321> PROCEDURE 6C1R4
{gdajus) <nine, graphics, 01678> FIELD - 4 6C1R13
{gdalbrd) <{nine, graphics, 01683> FIELD - 4 6C1813
{gdalcd) <nine, graphics, 01686> FIELD -~ 386 6C18132
{gdaigt) <nine, graphics, 01695> EXT CONSTANT =28

{gdalint) <nine, graphics, 01682> FIELD - 4 6C1813
(gdalvec) <nine, graphics, 01681> FIELD - 4 6C1B13

{gdamgn) <nine, graphics, 01699> EXT CONSTANT

28
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(gdanxt) <nine, graphics, 01628> FIELD - 18 6C1B13
{gdaphm) <nine, graphics, 01288> EXT 6C1B32
{gdapvs) <nine, graphics, 01629 FIELD - 18 6C1813
(gdapx) <nine, graphics, 01698> EXT COHNSTANT =22

{gdares) <nine, graphics, 01691> FIELD - 386 6C1813
{(gdavx) <nine, gravchics, 01696> EXT CONSTANT =16

(gdawdo) <{nine, graphics, 01697> EXT COUSTANT =12

{gdelat) <nine, graphics, 05437 PROCEDURE 0C1S2
{gdeida) <nine, graphics, 05093> PRCCEDURE 6C1N3
(gdelete) <nine, graphics, 01410> EXT CONSTANT =2 6C1B3Q
(gdeigi) <nine, graphics, 04824> PROCEDURE 6C1M10
{gdeviyp) <nine, graphics, 01332> TXT 6C1B3F
{gdgman) <nine, graphics, 04603> PROCEDURE 6C1v1
(gdhdum) <nine, graphics, 01521> FIELD - 306 6C1813
{gdhrec) <nine, graphics, 01515> RECORD 6C1B13
(gdhres) <nine, graphics, 01520> FIELD - 36 6C1813
(gdhsiz) <nine, graphics, 01523> EXT CONSTANT =53 61713
(gdisplayarea) <nine, grarchics, 01626> RECORD 6C1B13
{gdifmt) <ning, graphics, 03245> PROCEDIIRE 6C1FT
{gdspci) {nine, graphics, 03933> PROCEDURE 6C133
(gdspdg) <nine, graphics, 03966> PROCEDURE 6C132
{gdspec) <nine, graphics, 01646> FIFELD - 36 6C1B13
{gdspgi) {nine, graphics, 04008> PROCEDURE 6C1J4
(gdsptn) <nine, graphics, 04183> PROCEDURFE 6C135
{gdstid) <{nine, graphics, 01638> FIELD - 286 6C1R13
{gdtfnt) <nine, graphics, 03272> PROCEDURE HCIFR
- {gdunl) <nine, granhics, 0152&> FIELD - 32 6C1B13
{gedsp) <nine, graphics, 05203> PRCCEDURE 6C1P7
{gemph) {nine, graphics, 01706> FIELD - 2 6C1R13
(gemphasis) <nine, graphics, 01705> RECORD £C1813
{(gempm) <nine, graphics, 01709> FIELD - 1 6C13813
{gemns) <nine, graphics, 01707> FIFLD - 1 6C1B13
{(gempu) <nine, graphics, 01708> FIELD - 1 6C1813
(gerase) <nine, graphics, 03331> PROCEDURE 6C1F9
{gexigi) {nine, graphics, 04936> PROCEDURE 6C1M113
(gexpat) <nine, graphics, 054%3> PROCEDURE 6C157
{gfatch) <niney, grarhics, 05400> PROCEDURT 6C1R8
(gtbctl) <nine, graphics, 06297> PROCEDURE 6C122
(gfind) {nine, graphics, 05361> PROCEDUYRE 5C1R5
{(gfitxt) <nine, graphics, 05171> PROCEDIRE 6C1PS
(gfmtoi) <nine, graphics, 04795> PROCEDURE 6C1¥8
{gfrblik) <nine, graphics, 04502> PROCEDURE 6C1K2
{gfreat) <pine, graphics, 05535> PROCEDURE 50158
(gtrewa) <nine, graphics, 05271> PROCEDURE 6C1ns
(gfrist) <nine, graphics, 04526> PROCEDURE 6C1K8
{gfrstr) <niney, graphics, 04514> PROCEDURE 6C1K4
{ghaad) <nine, graphics, 05681> PROCEDURE 6C1T9
{ghsub) <pine, graphics, 05688> PROCEDURE 6C17T10
(ginside) <nine, graphics, 05387> PROCEDURE 6CI1R7
(giptrat) <nine, graphics, 05450> PROCEDURE 6C183
(glastxy) <nine, granhics, 01373> EXT 6C1B3X
(glda) <nine, graphics, 05283> PROCEDURE 6C1R1
(gliett) <nine, graphics, 01633 FIELD - 18 6C1B13
{gline) <nine, dgraphics, 04415> PROCEDURE 6C1J36
(ginkda) <nine, graphics, 05084> PROCEDURE 6C1N2

{giodda) <nine, graphics, 04547> PROCEDURE 6C1L1
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{giodgl)
{gliodut)
{(glodua)
{glstid)

{gmakewindow)
(gmargbottom)
{gmargieft)
(gmargright)

(gmargtop)
{gmbotton)
{gmgnfi)
{gmleft)
{gmove)
{gmovgi)
{gnright)
{gmtop)
{gmvdel)
(gmvgi)
{gmvtn)
{gncell)
{gnear)
{gnghhr)
{gngrid)
{gntund)
{gnxtat)
(gorg)
{goutlin)
{goutmgn)
{goutsn)
(gpack)
(gpatch)
(gpbias)
{gpcell)
{gpchar)
{gpclos)
{gpdev)
{gpenup)
(gpesc)

{gpgetcoords)

{gphatt)
{gphbrd)
{gphins)
(gphint)
(gphigt)
{gphmor)
{gphniil)
(gphops)
(gphvec)
(gpopen)
{gppair)
(gprwndw)
{gpscls)
(gpsend)
(gpsopn)
(gpstr)
{gptrn)

(nine/
<{nine,
<nine,
<nine,
<niney
<nine,
<nine,
{<nine,
<nine,
{nine,
<nine,
<n inﬁ;
{nine,
<nine,
<nine,
<nine,
<nine,
{nine,
<nine,
{nine,
<nine,
<nine,
<nine,
<nine,
<nine,
<pine,
<nin=,
<nine,
<nine,
<nine,
<nine,
<niney
<nine,
<{nine,
<nine;
{nine,
<nine,
<nins,
<nine,
<nine,
<nine,
<nine,
<nine,
<{nine,
<nine,
<nine,
{nine,
<nine,
<nine,
<niney,
{nine,
<nine,
<nine,
<nine,
<nine,
<niney
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granhics,
graphics,
graphics,
grarhics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphics,
graphicsy,
graophics,
gravhics,
graphics,
graphicsy
graphics,
graphics,
granhics,
graphicsy,
graphics,
graphics,
graphics,
graphics,
graphics,
granhics,
grapnhicsy,
graphicsy
graphics,
graphics,
graschics,
graphics,
graphics,
graphics,
granhics,
grapnics,
graphics,
graphics,
graphics,
graphics,
graphicsy
granhics,
graphicsy,
graphics,
graphics,
graphics,
graphics,
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Graphics subsystem

Tha Graphics subsystem enables vou to create, display, modify, and
print line drawings with text labels that are stored in HLS files. To
use Graphics, you need a Graphics work station, consisting of a DUNLS
terminal and a Tektronix storage tube display. Every Graphics diagram
is associated with an NLS statement and you can create them separately
or in their appropriate place in a document. The diagrams can be
printed on a photocomposition device or a special printer attached to
the Graphics work station.
% Index in <nls,>»
BFIRST SEARCHES

Scratch
This statement contains a scratch diagram (see attached diagranm) 24
terminals
#H#<using>#4 2B
period (.)
#i<show Ygrid>#i 2C
dot (.)
##<show Ygridd>{# 28
Edges
B#HCSplitOEE 2F
Maragin
##<marginsd>## 2F
Right

A& commandword that specifies the direction you wish a figqure to
face. See Insert Triangle, Tnsert Arrowhead. 2€
Left

A commandword that specifies the direction you wish a figure to
Tace. See Insert Triangle, Insert Arrowhead. 2H
Doun

A commandword that specifies the direction you wish a figure to
face. See Insert Triangle, Insert Arrowhead. 27T
Up

A commandword that specifies the direction vou wish a figure to
face. See Insert Triangle, Insert Arrowhead. 2J
Rorizontally

A commandword that specifies the wav you want a circle to be
drawn. See Insert Circle. 2X
Vertically

A commandword that specifies the smay vou mant a circle to be
drawn. See Insert Circle. 2L

How to use the Graphics subsystem 3

Using the Textronix equipment with DNLS for Graphics 3

Textronix storage tube display

To display diagrams with the Graphics subsystem, the Tektronix
model 4014 or 4012 display must be connected to the
Lineprocessor/alphanumeric terminal wor¥station via the Copy
Printer port on a Lineprocessor specially configured for graphics
use--a "Graphics Lineprocessor™. The Tektronix®s LINE/LOCAL
suitch must be set to LINE. The Tektronix display must warm up
for several minutes before use. After you turn ON the power a
bright green spot or pattern will appear on the Tektronix screen.

Use the PAGE 2WSET key at the upper left hand corner of the
Tektronix keyboard to clear the screen. Do this several times as
the machine warms up. While the Tektronix display is turned on,
it is in one of three modes: 3A1
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CLEARED mode - no diagram display
Before vou call for any diagram to be displayed theare is
nothing written on the Tektronix screen, although there may be
spots of brichtness. %hen vou hit the FAGE RESET key, the
screen remains in cleared mode (and the spots should dim).
Once you display diagrams on the screen, hitting PAGE RESET
will put the display back in cleared mode. 3A12
VIEYW mode - bright diagram display
#When you create a new diagram or portray an existing one on
the screen, a bright green image is written on the storage
tube screen. ¥#hen vou are not actively working on the
diagram, the image will remain bright for only 30 to 60
seconds. From VIEW mode, the displayv coes into HOLD mode. If
vou are interrupted Aduring a command that manipulates the
diagram, the screen will remain in VIEW mode indefinitelye.
This diminishes the rather limited 1ife of the storage tube.
bon“t remain in VIE¥ mode for more than 15 minutes {30 a
Command Delete). 3A1r
HOLD mode - dim diagram display
The bright image on the screen will dim, though vou can
still perceive the lines, after a short while in VIEY mode.
To get back in VIEW mode, hit the SHIFT key on the Tektronix
keyboard, or move the cursor on the Tektronix screen. The
HOLD mode consumes somewhat less of the tube-life than VIEW
mode. Don"t remain in HOLD mode for more than 60 minutes.
Move the cursor back to the DNLS screen and press PAGE RESET
to clear the screen before leaving the workstation. ¥hen vou
return, vou*ll hawve to portray the diagram again. 3A1C
Foot switch
Pressing the foct switch switches cursor movement back and
forth between the alphanumeric and Tektronix screens. The foot
Switch is connected to the back of the Lineprocessor. You move
the cursor on the alphanumeric screen in order to BUG textual
entities. %You can manipulate dgraphics entities on the Tektronix
sCreen by bugging in the same wav. To change the Tektronix from
HOLD mode to CLEARED mode, move the cursor back to the
alphanumeric display with the foot switch and hit PAGE RESET on

the Tektronix. 342
Graphics output 3B
Hardcopy

Hardcopy pictures can be made of diagrams that are on the
Textronix scresn. When the Tektronix copier is attached to the
Tektronix display terminal and powered 0N, whatever is on the
Tektronix screen (in VIEYW mode) can be copied hy pressing the
copy button on the hard-copy unit or the Texktronix machine. The
copier has to warm up for nearly 30 minutes before it makes
uniform copies. If unsatisfactory copies appear after 30 minutes
of power, adjust the contrast knob on the front of the copier.
1f the copies are still unsatisfactory, a person from Tektronix
may need to make other adjustments. Durirg copying the Tektronix
display is not awvailable to NLS. Wait until the paper cutter in
the copier makes a firm click before entering any command which
Will write on the TektroniXe. 3131
Photocomposition

Diagrams, either hy themselves or intermixed with the regular
text of the HLS file, can be output to photocomposition
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equipment, i.2., encoded on a magnetic tape which the
photocomposer converts to microfilm or to photo-offcet masters
for printing. When you send a file with a diagram to a
photocomposer, what is enclosed in the margins is the portion of
the diagram that will be printed. The lines designating the
margins on the screen will NOT be printede. 382
Viewing in Graphics 3C
Page space
“"Page space"™ is the larce storage area in which vou "draw™ the
figures making up the diagram. You will probably view only a
small portion of this area while working with a diagram. When
you first create a diagram, a portion of the total page sprace
will appear or the graphics screen enclosed in lines Adesignating
margins. The Tektronix screen is a "window™ vou can move around
within your total page space. VYou can also vary the
ragnification of your view. Your view (and drawing) is not
limited to the area within the margins, and each margin can be
moved within page space. The Tektronix ccepier prints whatever is
currently on the Tektronix screen, e.g., in the "window",
inciluding any visible margin lines. 3C1
Margins
Yargins are characteristics of an individual diagram which stay
with it until you change them. Margins for a new diagram enclose
an 8.5 by 11 inch portion near the center of your page spacse.
fihen you portray the diagram, a Proportional representation of
this area will nearly fill! the window; twc horizontal and two
vertical lines represent the margins.
There will also be space outside the rarvrgins and you may drau
1n this area. You mav expose area outside the margins by zooming
to a different view of the page. Any drawings outside the
current margins will! not be output to COM, unless you move the
margins outward to enclose them. The lines for the margins are
not actually part of your diagram and won®t appear in a
photocomposed wversion. Turn the margins on and off with the S3Set
Yargin command. Change the location of the margins with the Set
Margin (Right, Left, Tecp, Bottom) command. 3C2
Zooming
"Zooming"™ is changing the magnification of your view of your
diagram. VYou mav see part of the diagram in more detail--and
thus can see less of the page space, Oor vou may see more of the
page space by showing less detazil. In addition to chancging the
apparent sizes of figures in your window by zooming in or out,
you mav also use Zoom commands to focus on some other position in
page spaces These activities do not nermanently affect the
diagram. Use of the Set Margin and Zoom commands may eXpose
Sizable sections of page space outside the current margins, which
are us2ful as a "scratch pad%, to store templates for instance.
3C3
Split screens
Use edges in Graphics as vou do in Base to set up additional
windows on vour Tektronix screen. Then each window may be used
to view part of a diagram. Vou will be able to simultaneously
view different diagrams or sections of a diagram in different
magnifications. 3C4
Special terminology 3D
Drawspecs
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“"PDrawspecs™ are the elements that determine the characteristics
of figures. This includes page size. The information listed
below are the default Drawspecs for a newly created diagram. You
can change drawspecs with a Set command. Page size ®ill change
’¥hen you change the margins with a Set Margin command. These are
the default Drawspecs (in means inches): grid .1 in, resolution
1000 increments per inch, page size 8.5 in by 11 in Cthe number
of inches between, the margins for the portraved diagraml,
character height .166 in width .119 in (12 pt), left
Justification, TimesRoman font, ¥edium boldness, Straight, Yot
underlined, Proportional spacing, line type solid, line style
Tegular, arrowhead height 111 in width 082 in 3D1
Figure

"Figure” is the general term that stands for all graphics
entities. Figures mav be referred to directly, such as circles,
triangle, etc., or by the term Figure. Figure is used in the
insert, Copy, Yove and Delete commands. ¥When you see FIGURE in a
command syntax, type one of the following as a commanword?
Arromhead
Circle
Diamond
Figure
Line
Rectangle
Statement
Triangle ) 3D2
Statement

A graphics ¥Statement™ refers to a string of text in the
diagram itself that was inserted using the Insert Statement or
Lahel comand You may specifv font, empahis, and style for the
characters and subsequently alter themr with the Change Command.
You insert a grahics statement within the bounds of a rectangle
which shapes it. Tt caries that shape forever. The attaching
point of a statement is the left edge of the upper lefimost
character. 3D3
LINEHWORK

“"LINEWORK"™ stands for any graphics entity except a statement.
When you see "LINEWO®™ in a command syntax, type one of the
following as a commandword.

Artrowhead

Circle

Diamond

Figure

Line

Rectangle

Triangle 304
Attaching point

The "attaching point” of a figure is its leftmost visible
point; 1f there is more than one leftmost point, the uppermost
is the attaching point. Specify which figure you want {(i.e. in a
move or delete command) by bugging its attaching point. 3D5
Reference point

The "reference point®™ of a figure is used when moving or
copying a figure or group of figures. You can choose any point
on the figure as vour teference point when a command prompts vou.

Then you specify where the reference point will lie in the newu
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ipcatior. RIVES
Group

A "GCroup”™ of figures is all those figures whose attaching
points fall within a particular rectangular area. In the
commands involving groups, you are as%ed to define the upper
right and lower left corner of a rectangle that includes some
attaching points. A group only remains defined for a sirgle
command; thus with sach new command you can select a new gQrouv.

3an7
Grid

A "Grid" can be thoucht of as an imaginary piece of graph paper
superimposing points on your diagram. These gridpoints are used
to draw figures. Your cursor appears as a small lighted sgquare
which tracks around on the Tektronix screen as vou move the
mouse. Wnen yvou bug, a small dot appears whera the lower left
corner of the cursor was caught at that moment, and the nearest
gridpoint to that point will he taken as the location defined.
¥You can have the grid show up as dots on sections of your screene.

These dots ares not actually part of your diagram and will
disappear when vour screen is refreshed. You can change the
distance between the gridpoints with the Set Grid command. 3DE
RUG

"“BUE" is an address in Graphics. ¥When propmpted by BRI, you
should bug something on the Tektronix screen. Be sure that your
foot switch has the cursor positioned on the Tektronix screen.

The cursor is represented as a small rectangle. Use the lower
left corner of the cursor as the point you bug with. 309
""'see attached diagram"

The text "ses attached diagram™ is inserted as text in the NLS
statement with which you have associated a diagram. This text is
automatically inserted when vou use the Create Diagram command.
You may change this text using any of the commands in the Base
subsystene.

Letting into graphics 4k
From TENEX

Call HLS R.5, making sure that yvour terminal type is recognized

as Lineprocessor so that you will be running DNLS:

@terminal type (is) LINFPROCESSOR KCR>

fnls LCR> 381
Loading the Graphics Subsystem

Graphics is a subsystem of NLS which vou can load anytime with
the Load Program command in the Programs subsystem. Tt is a very
farge program, so first delete any other programs you have loaded
in your program huffer space:

BASE-C: Goto {(subsystem) Programs 0K

PROGRAMS C: Delete All {(programs in buffer) 0K

Load Program GRAPHICS OK 3x2
toing to the Graphics Subsysten

After seeing ¥“Subsystem GRAPHICS Now Available (Attached)™
flash by in the TTY window, you may hereafter "GSoto" Graphics
anytime from any MNLS subsvstems

Goto {subsystem) Graphics 0K
Your herald is now GRAPHICS. The Granhics commands are now
availahle to you along with the Universal commands such as Jumpy,
Execute, Goto, Quit, Help, etc.
If you want to use some of the editing commands in Base to make
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chandes to the text of the File loaded, use the Goto Base
command, do vour editing, and then give the Quit command to
return to Graphics. A portraved diagram will remain on the
screen in Hold mode (but be sure to foot-switch vour cursor back
to the alphanumeric screen)s 3E3
Leaving the Grarhics subsystenm
To leave Grarhics and erase your screen, use:?
Quit To Rase 0K
Once you Quit from Graphics, vou must hereafter Goto Graphics
again (although during this NLS session vou needn”t Load Progranm
2again) in order to poritray a diagram. 3E4
Commands 4
Attach (from the last line to) RBUC 0K
The Graphics command "Attach (from the last line to)" takes the
end point of the last line vou drew {even if you deleted it) and
attaches a new line segment to that noint. Farts of fiures such as
Tectangles or arrowheads do not count as new line segments. The
new line is drawn horizontally or vertically depending on which
distance is farthest from the original end point. 4R
Yhat it”s for
With this command you can either extend a line and know the
extension lies along a straight path, or at right angles like
building stairs. This attached line has its own attaching point
and can he treated as a separate figure. Do not confuse this
command with the Extend command which continues a single line in
any direction, for example to draw a irregular polygon. The
Extend command does NOT creat a new attaching point.
Backspace (the line at) BUS 0K
The Graphics command "Backspace™ allows you to delete the last
line segment that vou added to a line using the Extend command. 2UG
the attaching point of the line. VYou can use the Backspace command
to delete all of the line segments vou have added, but you mav not
backspace your origiral line. Use the Delete Line command for vour
original line. 48
Change. °oe
The CGrabhics command "Change” allows vou to change your
drawspecs. You can change the style or type of line used to draw a
figure (except statements), the size of vour characters, the font of
your characters or the justification of a statement. Use the Show
Specific command to verify changes that do not appear on your
SCcreen. 4C
Line: Change Lin€eos
The Graphics command “Change Line™ allcuws you tg change either
the style or the type of line in the LINEWORK vyou specifv. 4C1
Style: Change Line Style...
You can change the style of the Graphics lines used to draw
your diagrams according to one of the commands listed belows.
For LINEWORK specify anything that is a figure except
statements; then BUC the LINEWORK you want changed. The
LINEWORK with the new line style w@will be printed on top of the
original and the latter will disappear when the screen is

re-created. 4C1A
IChange Lire Stvle {to) Very {bold) (for) LINE¥ORK {at) BUIG
0K

Change Line Styvle (to) Bold {for) LINEWORX (at) BUG 0OX
Change Line Style (to) Regular (for) LINEWORK {(at) BUG DX
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Change Line Style (to) Fine (for) LINEWORKX {(at) BUG 0%

Change Line Style (to) Extra (fine) (for) LINEWNRK (at) BUG

Ox
Types Change Line TyDCesa-

You can change the 1line type used to draw your diagrans
according to one of the Graphics commands listed below. For
LINEWORK specify anything that is a figure except statements:
then BUGC the LINEWORX you want changed. The LINEWORK with the
new line type will! be printed on top of the original and the

iatter will disappear when the screen is re-created. 4C1R
IChange Line Type {to) Dot-dashad (for) LINEWDORK {(at) BUGC
oK

Change Line Type {(to) Dotted {(for) LINEWORK (at) BUCG OX
Change Line Type (to) Long-dashed {for) LINE4ORK (at) BUG
aK
Change Line Type {(to) Short-dashed {(for) LINEWORK {(at) BUE
ox
Change Line Type (to) Solid (for) LINEWORK (at) BUGC 0K
Emphasis: Change Emphasis (to) TSTVLE (for statement at) EBUG OX
The Graphics command "Change Emphasis™ allows vou to change
type style of the characters in the staterent vou BUG. Specify
one2 of the styles shown below. The statement with the new style
will be printed or top of the original and the latter will
disappear when the screen is re-created. 4¢?2
JProportional (SPACING)
Monospaced
Not (UNDERLINED)
Straight
Sianted
Bold
Light
Medium
Font: Change Font (to) FONT (for statement at) BUG OK
The GrabPhics command "Change Font®™ allows vou to change the
type font of the characters in the statement vou BUG. Specify
one of the fonts shown below. The statement with the new font
@will be displayed directly over the original and the latter will
only disappear when the screen is re-created. A different font
wlli not actually appear as the Tektronix is not capable of
displaying different fonts. Different fonts will appear when you
produce the diagram using photocomposition. 4C3
JTimesroman
Newsgothic
Nmamicrofont
Ocrh
Film
Directory
Courier
Character: Change Character (height to) CONTENT (for statement
at) RUG 0K
The Graphics command "Change Character™ allows vou to change
the height of the characters in the statement you BUG. You may
give a number for height which will be taken as inches, a number
followed by pt, which will be point size, or a number followed by
a metric or English measure. VYou mav not specify anvthing
smaller that .001 inches. The statement with the new character
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size ®will be displaved directly over the original and the latter
will disappear when the screen is re-created. This command does
not atfect the drawspec setting for new statements, but changes
the actual appearance of the statement that you bug. 4C4
Justification: Change Justification...
The Graphics command "Change Justification™ allows yvou to
change the justification of the particular statement that vou
BUG. Specify the justificatior you want according to one of the
commands listed below. The newly justified statement will be
printed on top of the original and the latter will disappear when
the screen is re-created. 4C5
AChange Justification (to) Center (for statement at) BUG OX
Change Justification (to) Right (for statement at) RUG 0K
Change Justification (to) Left (for statement at) BUG DK
CODVsow
The Graphics command "Copy"™ allows vou to copy a diagram, figure,

or group of figures from one DESTINATION to anothere. 4D

Diagram: Copy Diagram (from statement) DESTINATION (to
statement) DESTINATION DXK: 2p1
Not vet implemented 4£D14

Group: Copy Group {(of figures in the window at) BUG (and) BUG
{from) BUG (to) BUG 0K

The Graphics command "Copy Croup™ copies a group of figures
that you specify from one place to another. You define the group
by creating an imaginary rectangular window that encloses the
attaching points of all the figures you want copied. First BUG
the upper left corner of the rectangle and then BUG the lowuar
right hand corner. After defining the group, BUG a reference
point in the group followed by a RUG at a new point where you
Wwant the reference point to be when the figure is copied. 4p?
Figure: Copy FIGURE {at) BUG {from) BUG {(to) BUG OK

The Graphics command "Copy FIGURE™ allows you to copy anv
FIGURE from one place to another. First BUG the attaching point
of the chosen figure. Next BUG a2 reference point on the figure
and then BUG a new point where you want the reference point to he

when the figure is conied. 403
2Figures
Arrowhead
Copy Arrowhead is a special case of Copv ##<copy I1figqured>#j
4D3A1
Circle
Copy Circle is a special case of Copy ##<copy 1figured#¥
4D3 42
Diamond
Copy DNiamond is a special case of Copv #ii<copv Yfigured##
4D3 A3
Figure
Copy Figure is a special case of Copy ##<copy ifiquredif
40334
Line

Copy Line is a special case of Copy ##<copy i1figuredf# 4D3A5

Rectangle

Copy Rectanole is a special case of Copy ##<copy !fiqured>i#y
4D3 246

Statement

Copy Statement is a special case of Copy ##<copy I1figuredfi
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In this case the text of the statement is copied including

its layout. 4D3 A7
Point
Copy Point is a special case of Copy #{fi<copy !figured>##
4D3 A8
Triangle
Copy Triangle is a special case of Copy ##<copy !figured>##
403 A9

Create Diagram (at statement) DESTINATION 0K

The Graphics command "Create Diagram™ associates a blank diagram
With the statement in the NLS file you indicate for DESTINATION.
The blank diagram (showing the margins only) will be poartrayed in
the window on vour Tektronix screen. The text "(see attachad
diagram)™ will automatically be written at the end of the statement
you specify. This text is for vour convenierce in locating a
diagram; you may edit it like other text in a statement. Graphics
Will "remember"™ that the diagram is attached in anv case. 4%
Deletessns

The Graphics commard "Delete” allows you to delete figures, groups

and edges at the DESTINATIONS vou specify. 4F
Diagram: Delete Diagram (at statement) DESTINATION OK
not implemented vet 4F 1

Edge: Delete Edge (at) BRUG 0K
The Graphics command "Delete Edge™ allows you to delete ar edge
between two windows and eliminates the contents of one of them
from vour screen. The contents of the window where your cursor
is located during the final <CA> will fill the new larger window
(the whole screen will be re-created). This way not be the same
image you had before you split it oricirallv. (Use Zoom Full to
get the originally portraved image.) 4F2
Group: Delete Croup (of figures in the window at) MUS (and) 2UG
0K
The CGraphics command "Delete Group™ deletes the FIGURES ir 3
group you define. Vou define a group by creating an ipaginary
rectangular window that encloses the attaching npoints of all the
figures you want Jfeleted. First BUC the upper left corner of the
rectangle and then BUG the lower right hand corner. ¥%hen you
type the final <CA>, "X"s" will be drawn on the attaching points
of all figures that are deleted. The deleted figures will remain
on the screen until it is re-created. 4F3
Figure: Delete FIGURE (at) BUG O
The Graphics command "Delete FIGURE"™ deletes the FIGURE mhose
attaching point you BUG. An "X® will be drawn on the attaching
point of the figure that is deleted. The deleted figure and the
X w11l remain on the screen until it is re-created. a¢a
%2Figures
Arrowhead:
Delete Arrowhead is a special case of Delete #ji<delete
Ifiguredif 4F 421
Circle:
Delete Circle is a special case of Nelete #i<delete
1figured# 4F 442
Diamond:
Delete Diamond is a special case of Delete H#<delate
1figured>i# AF413
Line:
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Delete Line is a special case of Delete {fi<delete

Tfiguredii# AF4 A4
Points

Delete Point is a special case of Delete #f<delete
ifiquredif 4¥ 475
Rectangle:

Delete Rectangle is a special case of Delete #j<delete
Ifigured>i# 4F4 A8
Rectangle:

Delete Statement is a special case of Delete {i<delete

Ifiguradid 47877

Triangle:

Delete Triangle is a special case of Delete f{#<Aelete

1figuredif 4F4A8
Handle 0OX 4G

Input (SPL diagram from file) DESTINATION {Elocknumber) BLXNUE {(at
Statement)DESTINATION
1t you have prepared an SPL file, this command allows vou to move a
diagram from that file into NLS Graphics. The first DESTINATION
requires the name of a sequntial file; PBLKNUY requires a formating
number you have set in the SPL file; the second DESTINATION is the
NLS statement where the diagram will reside. Conversien of graphics
from other systems is not difficult for some one wWith 2 moderate
knowtledge of relevant prooramming. For more information see SPL. 18
insertesas
The Craphics command "Insert™ allows you to create or draw figures
or add text to diagrams that are associated with statements in an
NLS file. 47
BUG: 1Insert BUG {(and) BUG 0X
The Graphics cormand "Insert? draws for you either a horizontal
iine or a vertical line depending on the points that vou bug.
The line begins at the PDINT vou first BUG. The system draus
imaginary horizontal and vertical lines through the second POINT
vou BUG. VYour first POINT will be connected to either the
horizontal or wertical line depending on which distance is
greater. 411
Edge: 1Insert Edge (perpendicular to)les-

The Graphics commands "Insert Edge"™ splits your screen into
separate windows according to one of the commands listed beloti.
The division is indicated by a double line. The entire contents
of the current window wil) be proportionally squeezed into the
side of the division in which your cursor is located at the final
<CA>. ({Depending on proportions, you may even see more of page
space). The other window will be empty: it can be filled using
the Portray command. Manipulate the contents of any new windows
1n the sampe manner vou®ve been using. Commands will affect the
contents of the window in which your cursor is located when vou
BG, or give the final CA. Since Each window has four edges, it
Can be further split either horizontally or verticallv. You can
move or copy figures from uindow to window by buggirg in those
locationse. 4172

Insert Edge {perpendicular to) BUG OK

The Craphics command "Insert Edge™ works like the Base
command "Insert Edge.”#{i<base, insert ledgedi 4122
Insert E4ge (perpendicular to) Center {of) BUG 0OX

The €Craphics command "Insert Edge™ is not implemented at
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this time. 4128
Statement: Insert Statement {into the window at) 8UG (and) BYG
CONTENT DX

The Graphics command "Insert Statement® allows vou to insert
text into yvour diagram. Indicate the rectangle you want vour
text enclosed in by BUGGING the upper left corner and then the
lower right corner. Then, type in the text. As much of the text
as possible will be fit in the rectangle with lines being wrapped
around wghere necessarve. £, houever, the rectangle cannot
contain enough lines, the text will be truncated. This rectangle
of text will then be referred to as a statement or Figqure; its
attaching point is the left edge of the upper leftmost character.

You may also use the Label command to insert text. 413
Circle: Insert Circle (center) BUG BUG QX

The Graphics command "Insert Circle®™ draws a circle with the
center at the first point you BUS and which passes through the
Second point you BUG. 4714

Horlzontallv: 1Insert Circle {(center) PRUC Horizontally

(tangent to) BUG 0K

After specifying the center, type "h"™ for horizontallv.

BUG a point through which an imaginary horizontal line uill be

drawn. Your circle will be drawn tangent to (resting against)

that horizontal line. 4141

Vertically: TInsert Circle (center) BUC Vertically (tangent

to) BUG DX

After specifying the center, type "v* for vertically. BIC

a point through which an ipaginary vertical line wmill bhe

drawn. Your circle will be drawn tangent to (resting against)

that vertical line. 4T4P
Triangle: Insert Triangle {(pointingles.

The group of Graphics commands "Insert Triangle {(pointingl...”
draws a triangle with the top pointing in the direction vou
specify according to one of the commands below. First BUG the
vertex {called tor in the command) of the traingle and then BUE
one base point of the traingle. 3An isosceles triangle will then
be draune. 4715

IRight: TInsert Triangle (pointing) Right (top) EBUG (one base
point at) BUG DK

Left: Insert Triangle (pointing) Left (top) BUG (one hase
point at) BYG DX

Down: TInsert Triangle {pointing) Douwr {(top) BUG {(ore base
point at) 7K BUG

Up: Insert Triangle {(pointing) Up (top) BUG {one base point
at) BUG 0K

Arrowhead: Insert Arrowhead {(pointingless

The Graphics command "Insert Arrowhead"™ draws an arrouwhead in
the direction vou specify by using one of the commards below.

BUG the point where you want the tip of your arrowhead. VYou may
spcify your arrowhead to be different sizes. See Set Arrowhead
Size. 416

JRight: Insert Arrowhead (pointing) Right (at) BUG 0K

Left: 1Insert Arrowhead (pointing) Left (at) BU¢ OK

Down: 1Insert Arrowhead {(pointing) Down {at) BUG OX

Up: 1Insert Arrowhead {(pointing) ¥Up (at) BUG OK
Diamond: 1Insert Diamond (top at) BUG (bottom at) BUG (side at)
BUG 0K
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The Graphics command "Insert Diamond® draws a diamond of the
size you specify and at the loctior vou designate. First 3UG
where you Want the top point of the diamond to be. Then BUG a
point through wnhich an imaginary horizontal line is drawn. The
bottom of the diamond will onass through this line. Fipally, BUG
a point through which an imaginary vertical line is drawn. 0One
side point of the diamond will pass through this line. 417
Square: Insert Square (upper left corner at) BUG (size) BUC QX

The Graphics command "Insert Square"™ draws a square of the size
you specify at the location you designate. First BUG the point
You wWant for the upper left corner. Approximate one of the other
three corners with the second BUG. The system enables this
approximpation by determining imaginary horizontal and vertical
iines through the second point bugged. Cne side of the square
will be drawn, horizontally or vertically, from the upper left
point to a point on either of those lines, whichever is farther
A%Way. The other equal sides of the sguare are determine? fromnm
this first side. When you wish to Copy, Move, or Delete a
Square, You must specify either Rectangle or Figure as the word
Square will not he recognized. 418
Rectangle: TInsert Rectangle (corner at) BUG (opposite at) BUE DX

The Sraphics command "Insert Rectangle” allows you to draw a
ractangle of the size you specifyv and at the location vou
designate., First 8UG the point vou want for ohe of the corners,
and then BUG the point you want for the corner that is diagonally
oProsite to your first BUG. 419
Vertical: TInsert Vertical (line starting at) BUG (ending) BUE 0OX

The Graphics command "Insert Vertical®™ allows you to draw a
vertical line. The line begins at the first point vou BUGC. An
imaginary horizontal line is drawn through the second point you
BUG. The system connects your first point to that line by
drawing a vertical line. VYour second BUGC approximates the
vertical endpoint. 4110
Horizontal: TInsert Horizontal (line starting at) BUG (ending)

BUEC 0K
The Graphics command "Insert Horizontal®™ allous you to draw a
horizontal line. The line begins at the first point yvou 3UG. An
lmaginary vertical line is drawn through the second point you
BUG. The system connects your first point to that line by
drawing a horizontal line. Your second bug approximates the
horizontal =ndpoint. 47111
Line: 1Insert Line (between) RUG (and) BUC DK
The Graphics command "Insert Line®™ allows you to draw a line
between any two points that vou BUG., The line drawn is not
necessarily horizontal or vertical. 4712
Point: 1Insert Point (at) BRUC 0K
The Graphics command "insert Point™ allews vou to insert a
POINT at the place you BUG. The nearest grid point will be
taken. 4713
Label (diagram at) BUG {(with) CONTENT

The Graphics command "Label™ associates some text with the diagram
You BUG. The text you give when orompted for CONTENT will be
written on the graphics screen. It will be justified according to
the justification that you have set. Text inserted with the Label
command ®ill not be truncated or wrapped around unless you include a
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<CR>. The inserted text is subsequently referred to as a statement
OrF a Figurej; its attaching point is the upper leftmost characters

see statement 43
MOVRasna

The Graphics command "Move™ allows vou to move an edge, a figure,
or a group of figures from one place to anothers 4K

Diagram: W¥ove Diagram (frowm statement) DESTINATION (to
statement) DESTINATION OK

The Craphics command "Move Diagram™ is not yet implemented. 4K1
Bdge: Vove/Edge (from) BUEG (te) BUG OK:

The Graphics command "Move Edge"™ works the same as the Base
command "Move Edge." ##<base, move !edged#f 4K2
Group: Move Group {of figures in the window at) BUG {and) BUG
{(from) BUG (to) BUG DK

The Graphics command "Move Group"™ moves a group of figures that
you specify from one place to another. You define the group by
creating an imaginary rectangular window which encloses the
attaching points of all the figures you swant moved. First RUC
the upper left corner of the rectangle and then BUG the lower
right hand corner. After defining the group, BUG a reference
Point in the group followed by a BUG where vou mant the new
reference point to be when the group is moved. When the group is
moved, it will appear in the new location and X*s will be drawun
on the attaching points of the figures in the o0ld4 location. The
figures in the o0ld location and the X*s will remain until the
screen is re-created. 4K3
Figure: Move FIGURE (at) BUG (from) BUG (to) BUG OX

The Graphics command "dove FIGURE™ allows vou to move any
FIGURE from one place to another. First BUG the attaching point
0f the chosen figure. Next BUG 2 reference point, and then BUC a
point where vou want the new reference point to be when the
figure is moved. The figure will appear in the new location and
an "X™ will be drawn on the attaching point of the figure in the
01d location. The old figure and the "X® gill remain until the

screen is re-created. 4K 4
%¥Figures

Arrowhead:?

Yove Arrowhead is a special case of ¥ove {#if##f<move I1figquredf#
AK4A1

Circle:

Move Circle is a special case of Yove {fi<move 1figuredi#
44182

Diamond:

Move Diamond is a special case of Move #i<move ¥figuredil
AKAA3

Line:s

Move Line is a special case of Yove {ii<move Ifigured>f 2K4L4

Rectanglez

¥ove Rectangle is a special case nf Nove Hfi<move I1figured#
4KAA%

Point:

Move Polint is a special case of Vove #{<move Ifiqured 4K4A€

Triangle:z

Yove Triangle is a special case of Yove #ii<move Ifiguredy .
A4X4 A

Output {(diagram at) DESTINATION (to COM file) CONTENT
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The Graphics command "Output" takes the diagram you specify for
DESTINATION and places it in the C0OM file that you specify for
CONTENT. This enables you to transmit an incdividual diacgram to COM.

47,
Portray (diagram at statement) DESTINATION (in graphics windowm) BUG

The Graphics command "Portray"™" allows you to see the diagram that
is associated with a statement in an NLS file at the DESTINATION vou
specify. Tt will be shown in the graphics window you BUG. 4%
Reset Drawuspecs 0K

The Graphics command "Reset Drawspecs®™ changes all drawspecs for
figures to be inserted--grid size, arrowhead size, character size,
tont, character emphasis, justification, and line style and
type--back to the initial settings for a Graphics session. Ses the
Show Drauspecs command for the default settings. Reset Drawspecs
does not affect page size or the figures already in the diagram. 4%
Set'. 2

The Graphics command "Set"™ allows you to specify different
characteristics for your drawspecs. They will remain inforce as vyou
work and from session to session until you reset them. Use the Show
Drawspecs command to learn what drawspecs are inforce. To change
the charactertics of individual figures, use the Change command. The
Show Specif command lists the characteritcs of individual figqures. 4C

Character: Set Character (height) CONTENT

The Graphics command "Set Character (height)® allows vou to
specify the size of the letters you subsequently insert into vour
diagrams as statements and labels. The default size is 12 point
type (shown in drawspecs as height .1656 in width =199 in). You
may specify a number which will be taken as inches, a number
foliowed by pt, which will be point size, or a2 number followed bv

a metric or English wmeasure. You may not specify anything

smaller that .001 inches. For a particular height, the proper
corresponding width will be set; vou cannot set the width {(though

it will show with the Show Drawspecs command). 401

Emphasis: Set Emphasis TSTYLE 0K

The Graphics command "Set Emphasis" allows you to set the tvpe
style of the characters in the statements to be subsequently
inserted into vou diagrams during this Graphics session. Snecify
one of the styles shouwn below. The default emphasis is medium

hboldness, proportional spacing, and not underlined. 4032

dProportional (SPACING)
¥onospaced
Not (UNDERLIWED)
Straight
Slanted
Bold
Light
Mediunm
Font: Set Font FONT OK
The Graphics command "Set Font™ allows vou to specify the tvpe
face of the statements to be subsequently inserted into wour
diagrams during this Graphics session (with the Label or Insert

Statement command). The initial setting is Timass Roman font.

The Tektronix can display onlv one font, so you will not bhe able

to examine the results of using different fonts until the diagram
is output to COM. However, the Show Specific command will
display the name of the font for a particular statement that”s
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already part of the diagram. Specify ore of the fents shoun
belows 403
JTimesroman
Neusgothic
Nmamicrofont
Octb
Film
Directory
: Courier
Arrouwhead: Set Arrowhead (height) CONTENT (width) CONTENT
The Graphics command "Set Arrouwhead™ allows you to specify the
size of the arrowhead. The default size is a height of 8 point
and a width of & point (shown in drauspecs as height .111 in
width .082 in). VYou mavy set your arrowhead size in terms of
point size, English or metric measures. 204
Grid: Set Grid (size) CONTENT
The Graphics command "Sat Grid" allows vyou to specify the size
of the grid. The default grid size is .1 inches which means
there is a grid point every tenth of an inch. VYou may set vour
grid size in terms of point size, English or metric measures.
¥You may not set your grid size to smaller than .001 inches. Use
the "“Show Grid"™ command to see a portion of the grid vou are
usinge. 405
Justification: Set Justification
The Graphics command "Set Justification™ allows you to Aefine
how you want the text that is subsequently inserted to appear in
the diagram. You can justify the text according to one of the
commands below. The default justification is left.
Justification effects the text that you insert with either the
Insert Statement or Label command. 406
1Set Justification Center DK
Set Justification Right 0K
Set Justification Left OX
Margin: Set Marginees
The Graphics command "Set Margin” allouws vou to define the
position of each margin and/or to display or not to display the
matrgin according to one of the commands listed below. ¥hen using
the commands to define the position of a margin, BUE a point
through which the neu margin will pass. The new margin will be
shown, but the o0ld one will also remain until the screen is
re-created. The diagram then has the new margins. The default
margins are an eight and one half by eleven inch page. ¥hen you
‘Set Margin 0ff, vour margins will no longer be displaved. This
is most useful when you wish to use the hardcopy machine and do
not want margins to show. When vou Set Margin On, the margins
Will not reappear until vou recreate the screen. £07
3Set Margin Right BUG 0K
Set Margin Left BUG DK
Set Margin To» BUG DK
Set Margin Bottom BUG OX
Set Margin On 0K
Set Margin 0Off gX
Resetting margins
It is necessary to reset margins by bugging the correct
location. It is often useful to zoom out and use the Show Grid
command to get a view where it is handy to set margins. 4078



SKO, 12=Jul-78 15225 < NINE, CGRAPHICS.HNLS;17, > 16

LinCesa
The Graphics commands "Set Line"™ allow you to set either the
stvyle or the type of line you want when drawing vour LINEWDORK. 40R%
Style: Set Line Stylea...

You can set the style of the lines used to draw yvour
diagrams according to one of the Graphics commands listed
below. The default line stvle is reaular. 408

1Set Line Style (to) Very (bold) DK

Set Line Style (to) Bold CK

Set Line Style (tn) Regular 0OX

Set Line Style (to) Fine OX

Set Line Style (to) Extra (fine) 0K
Type? Set Line TVYDResw

You can set the type of line used to draw your diagrams
according to one of the Graphics commands listed beslow. The
default line type is solid. 4088

1Set Line Type (to) Dot-dashed DK

Set Line Type {to) Dotted OK

Set Line Type (to) Long~dashed 3K

Set Line Type (to) Short-dashed O0OX

Set Line Type {(tg) Solid DK

Terminal: Set Terminaless

The Graphics commands "Set Terminal™ allow you to specify the
type of terminal you have according to one of the following
commands. TIf you have a Textronix 4012, set your terminal type
to T2. If yvou have a Textronix 4014, set your terminal tvpe to
T4 (which is also the default.) 409

J5et Terminal (type) T2 OK

Set Terminal (type) T4 OK
Viewgraph: Set VYieuwgraphee.

The Graphics commands "Set Viewgraph"™ allow vou to have all
the linework and text be drawn thicker and darker on your scgreen.
Specify one of the commands below. ¥hen Viewgraph mode is 0N,
and the screen is refreshed, 2ll linework and text will be drawn
four times. This is useful when a viewgrzph is to be made
directiy from the Tektronix copier®s output. Characters of
statements that are quite small or very close together on ths
screen may be so thickly drawn that thev will be indistinct.
Viewgraph mode is COff by Adefault. 4010

JSet Viewgraph {(wode on/foff) Off OK

Set Viewgraph (mode on/off) On 0K

e

ShoWe s
The Graphics command YShow"™ 2llows vou to display different kinds
of information about the figures in vour diagramse. 4P

Drawspecs: Show DPrawspecs 0K

The Graphics command "Show Drawspecs™ shows the Drawspecs that
are currently determining the characteristics of figures to be
inserted. The nage size for the currently portraved diagram is
also included. The default Drauspecs for a newly created diagram
are listed below. After vou use a Set command to change Drauspec
settings, those changes will be reflected in this command. Page
size will change when you change the margins for the diagram
portrayed (with Set Margin commands). These are the default
Drawspecs (™in'" means inches): grid .1 in, resolution 1000
increments per inch, page size 8.5 in by 11 in T the numher of
inches between, the margins for the portrayed diagraml, character
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Neight 166 in width -.119 in (12 pt), left
TimesRoman font, Medium boldness, Straight,
Proportional spacing, line type solid, line

Justification,
ot underlined,
stvle regular,

arrowhead height -111 in width .082 in 4p1
trid: Show Srid (in the window) BUG {other corner) sUC DX
or

s{Show Grid in the window) BUG (other corner) BUG 0K
ine Graphics command "Show Grid" or typing a period (.)
displays a grid on your screen. First BUG the upper left corner
of the rectangle where vou want to display the grid and then BUG
the lower right corner of this rectangle. All grid points will
be shown. You can type a <CTRL=-0> when you want the grid to stop
being shown. These points are not part of vour diagram and wil?
noL continue to appear on the screen when it is re-created. The
grid points show you the exact peints that will be takern when vou
RUG a spota 4972
Specific: Show Specific (drawspecs for) FIGURE (at) RUEZ 0K
The Graphics command "Show Specific" displays the Drauspecs
that were used to draw any particular FIGURE already in the
diagrame. BUG the attaching point of the FIGURE. Do not confuse
tnis compmand with the Show Drawspecs command. If you want to
change any of the drawspecs of the FIGURE, use a Change command.
4P32
%Fiqures
Arrowhead
Show Specific (drauspecs for) Arrowhead is a special case
of Show Specific ##<show Ispecificdii 4P3 A1
Circle
Show Specific
Show Specific
Diamond
Show Specific

{dramspecs for) Circle is a special case of
#li<show IspecificdOiit 4P3A2

(drawspecs for) Diamond is a special case of

Show Specific {#i<show Ispecificdii 4P3 A3
Figure

Show Specific (drawspecs for) Figure is a special case of
Show Specific ##<show IspecificOji 4P3 44
Line

Show Specific (drawspecs for) Line is a special case of

Show Specific g#<shou Ispecificlif 4P3 A5
Rectangle

Show Specific (drawspecs for) Rectangle is a special case
of Show Specific #{<show Ispecificdif 4P3 46
Point

Show Specific
Show Specific
Triangle

Show Specific
Show Specific

{drawspecs for) Point is a special case of
##<shou IspecificOfi 4F3A7

(drawspecs for) Triangle is a special case of
fi¥Kshow Ispecificyifi# 4P3 A8

Test (*** Configuration Checkout ***) gK
The Graphics command "Test"™ displays on your Tektronix screen a

test pattern. You do not have to have a diagram portrayed. 1If this

command does not work you probably have some some hardsare problem.
4Q

Universal commands available in all subsysters

##cnis, universalr#4

Update {graphics display) 0OX

4R
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The Graphics command "Update™ reuwrites the screen with all the
changes you have made to your diagram since the last update. This
command is helpful after vou have used the Yove, Delete, Change, and
Show Grid commands. The Graphics Update command re-creates the
display so you can clearly see your changes to the diagram. Changes
to a diagram are treated as modifications to the file just like
other edits of NLS files. The Graphics Update command DOES NOT
merge the modifications into another version of the NLS file;
execute the Update File command in BASE to upndate the file, i.e., to

make the re-created changes permanently part ¢f the file. 485
Xtendeso

The Graphics command "Xtend”™ allows vou to continue a line in one of
two wWays. 47T

Xtend Visibly (the line at) BUG {to) BUGC 0K

The Graphics command "Xtend Visibly"™ allows you to continue the
11ne whose attaching point you BUG, to the second point you BUG.
The original line and any extended pieces are a single entitv
with one attaching point. WNote that vour attaching point changes
1T you extend the line further left of or exactly above your last
attaching point. The command Backspace deletes the last
extension to the line. VYou cannot use Backspace to delete the
original line. Do not confuse this with the Attach command. 4711
Xtend Invisibly (the line at) BUG (to) BUG DK

The Graphics command "Xtend Invisiblv"™ allows you to continuse
the line whose attaching noint you BUG, to the second point you
BUC. The new segment vou specify will not be visible. The
original line and any extended pieces are a single entity with
one attaching point. Note that your attaching point DORS NOT
change if you invisibly extend the line further left of or
exactly above your last attaching point. The command Backspace
deletes the last extension to the 1ine. You cannot use Backspace
to deiste the original line. Do not confuse this with the Attach

command. 4712
ZO00OMows

The Graphics command "Zoom®™ allows wou to view your diagrams in
different ways. 41

In: Zoowm (or move image) In 0K

The Graphics command "Zoom (or move image) In"™ allous you to
get a more detailed look at part of your diagram. All figures
that are located around the center point on your graphics display
are blown up to twice their current size. You will not be able
to see all of the figures that mere previously displayed. 401
To: Zoom {(or move image) To {(wWwindow) {(one corner) BUG (other
corner) 0K RUG

The Graphics command "Zoom (or move image) To®™ allows you to
get a more detailed view of the part of your diagram that vou
specify. First BUG one corner of an imaginary rectangle that
Will enclose the part of the diagram that you want to view in
more detail. Then BUG the lower tight corner of this rectangle.
When vou type <CA>, the rectangle you have defined will be
enlarged to fill your entire screen. 492
Fuil: Zoom {or move image) Full {size of the margins) 0¥

The Graphics command "“Zoom {or move image) Full"™ fills wyour
screen so that vour margins are as near as porportionally
possible to the edges ¢f the screen. Therefore, if you move your
margins and Zoom to Full, a different portion of the diagram will
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be seen on your screen. This is the same view as you would get
in response to the Portrav command: and this command also has the
same effect as the UpAdate command. Zoom to Full is useful after
having used some other Zoom commands. 473
Out: Zoom (or move image) Out 0K
The Graphics command "Zoom (or move image) Out™ allows you to
g2t a more global view of your diagram. A17 of the figures on
your screen are teduced in size by half and thus your screen
encioses more ¢of the entire diagram. The center point of your
window remains the same. 404
Center2 Zoom {or move image) BUG (to) Center 0K
The Graphics Command %“Zoom (or move image) BUG (to) Center
allows you to specify with a BUC which proint on the diagram you
Wwish to be moved to the center of your window. This changes the
position of your view, not the magnification. 475
BUC: Zoom {or move image) BUG (to) BUEL 0K
The Graphics command "Zoom {(or move image)” allows vou to move
around the part of your diagram that is on vour screen. First
BUG any point on vour screen. WNext, BUG the point where you want
your first BUG to be located after the screen is re~-created. The
size of all the figures will remain the samej their position on
the screen may change. 406
SLAST SEARCREES
spl
Sequential Plot Language {(SPL) provides a means of corverting
graphical material created on systems cther than KLS into NLS
diagrams, which can then be modified and printed in the same way as
diagrams created through the graphics editor within MLS. 52
Syntax of Commands
SPL files consist of a list of command characters,
coordinates, and text strings. The files are free format, that
is, a wide variation in punctuation and organization is
permitted., Commands begin with a character, which is followed by
an ordered list of numhers and strings, apd are terminated by
semi-colons. Punctuation between the numbers and strings may be
any character except a number.

Numbers consist of the digits 0-9 and the plus and minus
signs. The wvalue is interpreted as a decimal integer in page
coordinates. The fractional part (that is, any digits
following a period within the number) 1is ignored. The user
may select page coordinates in the rance + or - 128,000. For
example, the user mav treat the page system as thousands of an
inchs TIn this case, the value 8%500.98 will mean 8.5 inches
{not 8.50098 inches). If the page system is visualized as
feet, then the number 5280 will mean one mile.

Strings consist of any text punctuatad by single quote
markse. Any text wmay be included. TIf a single quote is
required it may be entered by immediatelv following it with
ancther single quote (for example “Don-"t").

Command Set
Block Command

Groups of commands mav be organized into blocks and
numhered. This allows the user to put several diagrams on a
single sequential plot file. The Graphics command "Input (SPL
file)" requests a block number which is used to access the SPL
bilock delimited by a block command. The command has the form:
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# block-number ;
Margin Command
The "margin®” command 2allows the user to set the coordinates
in the page system which bound the region of interest. (This
command sets the HLS Graphics margins.)It has the format:
M left right top bottom;
The command character may be upper- or lower-case and the
command way be partially or fully spelled out. For example,
Yy m, marg, margin, and MARCIN are identical as far as SPL is
concerned, :
Line Command
The "1 ine™ command allows the user to input broken lines of
up to 250 segments. The first coordinate is treated as the
hPase 0of the line. Tt has the format:
L x1 v1 X2 v2 oo X250 v250;
A minimum of two points is required.
Text Command
The "text™ command allows for the insertion of text at a
specific position and height in the nage coordinate system.
it has the format:
T X yv height “string”;
String may contain up to 72 characterse.
Frrors
¥e assume that the sequential file will be written by higher
level user toutines in the user”s own language and system. AS a
result, the error reporting is by class onlv. Error messages are
aPpPended to the destination statement by the SPL system when the
“Input (SPL file)"™ command is used.
Language Interfaces
At present, interfaces are available for both BASIC and
FORTRAN. The FORTRAN system is compatible with the CALCOMP plot
package, which is widely usad for most static plotting.

ssource-codes 13

2grammar% bi
FILE graphicsgrammar % (arcsubsysycgcml,) (relnine,

graphics.cml,) 3%

% COMPILE INSTRUCTIONS % §A2

INCLUDE <nine, nls-grammar, flags !subsystenms> 6AZA

% DECLARATIONS 2 6A3

INCLUDE <niune, nls-grammar, declarations luniversal> 64312

DECLARE FUNCTICHN 6A3R

Xgannote, *gchng, XgcoDy, xgcout, xgdra%, Xgerase, xginit,

Xxginpt, xglabl, xglong, Xgmove, XgoTrg, Xgport, Xgset,

xgshouw, xgtest, xgupda, xgvprt, xgywdom, xgrentr, Xxgreset,

Xgterm; #3381
DECLARE CQOVMAND WQRD

2 selectors %

"RUG™ = 33 SELECTOR
POINT = gpgetcoords, 6A3C1IAT

"CELL™ = 70,

“"SUBCELL"™ = 71,

NCOLLECTION" = 72,

"DIAGRAMY = 79,

“"LEFT" = 83,

"RIGHT" = 84,

"CENTER"™ = B85,



SKD, 12-Jul-78 15225 < NIMNE, GRAPHICS.HNLS;17, > 21

BALONG" = 86,
"HOR1ZOVTALLY™ = 87,
YVERTICALLY" = 88,
"TOUCHING™ = 89,

“INm = 90,
"ouT" = 51,
nTon = 92,

“FOLL™ = 93,

upgpn = 94,

"BOTTOMY = 95,
“"VIEWGRAPH"™ = 122,
“pERPENDICULAR® = 95,
“rIGURE™ = 100,
URECTANGLE" = 101,
"LINE"™ = 102,
"UNCONSTRAINED™ = 103,
“PpUINT = 104,
nCIRCLE™ = 105,
“DIAMOND™ = 106,
“ITRIANGLE™ = 107,
"TRIANGLE™ = 107,
"ARRQWHERD™ = 108,
“ANNOTATION" = 109,
"SQUARE™ = 110,
“JUSTIFICATION® = 10,
“ASSOCIATE™ = 11,
“DISSOCIATE" = 12,
"PARTITION" = 13,
“NQVE™ = 14,

"ERASE" = 15,
"MARGIN™ = 15,
nGRID" = 17,
“DRAWSPECS™ = 18,
NCONTINUATION® = 19,
“EXTEND™ = 20,
nYISIBLY" = 20,
"INVISIBLY® = 22,
“"3ACKSPACE™ = 21,
URESCLUTION® = 22,
IIBASIC“ - '23’

“gNIT® = 24,
NFONTY = 25,
“PYPE™ = 26,

USTYLE® = 27,
“TERNMINAL™ = 28,
“SPECIFIC™ = 30,
“"EXTRA" = 1,
UFINEY = 2,
“REGULAR® = 3,
“BOLDY = 4,

"YERY" = 5,
“SOLIDY = 1,
“DOTTED™ = 2,
"DOT-DASHED™ =3,
"SHORT-DASHED™ = 4,
"LONG-DASHED" = 5,
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“COURIERY = 1,
"DIRECTORY™ =
“FILN" = 3,
"QCRB™ = 4,
"NMANTCROFONT™ = 5,

PNEWSGOTHICT™ = 5,
UTIMESROMANY = 7,
npgn = 1,
nupoe - .

“"EMPHASIS™ = 29,
UMEDIUM® = 1,
"LIgHT™ 3,
$"BOLD® 4,%
“"SLANTED" = 5,
USTRAIGHTY = 6,
"UNDERLINED™ =
nNgtT" = 38,
"MONOSPACED™ =
UPROPORTIONAL"™ = 10,
NONEN = 1,
NTHOM = 2,
“THREE"™ = 3;
DECLARE YARIARLE
51, s2, namfil;
% COMMUN RULES 3
INCLUDE <nine, nlis—-grammar, rules luniversal>
bigdirection = "UPY™ J MDOWN"™ / MLEFT"™ /7 "RIGHT";
margin = "TQOP® J OBROTTOM® / "LEFTY / YRIGHTY;
tstyle = "MEDIUMY™ J ULIGHT® /7 YRQOLD™ J WSLANTEDY™ J "STRAIGHT™
1L2Y / "UNDERLINED™ /7 VNOT™ <"UNDERLINED™> / "MONOSPACED" iL21
/ "PROPORTIONALY <KMSPACINGY);
1type = “S0OLID™ 7 "DOTTED"™ / "DOT-DASHED® I1L21 /
"SHORT=-DASHED™ IL21 /7 ¥LONG-DASHEDY;
Istyle = PEXTRAY™ "Ffine©V> / WFINE®™ / YREGULARY / ¥aQLD" /
NYERYY < Whold™>;
font = “COURTER®™ /7 "DIRECTORV™ /7 "FILM™ / ®QCRBY"/
"NMAMNICROFONT®™ IL2Y / "NEWSGOTHIC™ / "TIMESROMANY;
Justify = YLEFT"™ / YRIGHTY / “CENTER"™;
qrotate = YQNED J "Ty0M™ 7 VTHREEY™ 1L21;
figure = MARRQWHEADY /J "CIRCLE"Y /7 "DIAMOND"™ / "FIGUREY™ /
“TRIANGLE™ / "LINE™ / "POINT™ / YRECTANGLE™ /7 “STATEVMENTY;
linework = "ARROWHEADY™ / MCIRCLEY 7/ TDTIAMOND®™ / MFIGURE™ [/
“TRIANGLE"™ / "LINE™ / "PQIVT™ / WRECTANGLE™;
% COMMANDS % SUBSYSTEM graphics KEYWORD ®CGRAPHICS™
TNITIALIZATION
zinit = xginit();
RENTRY
zrentr = xgrentr{);
TERMINATION
zterm = xgterm();
COMMAND zattachd =
"ATTACH™
<"from the last line to™
s1 _ #"CONTINUATION™
s2 _ NULL
param DSEL { #7BUG"™ )

il

|
=]
s
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param2 _ NULL

paramld _ NULL

CONFIRM
xgdraw{sl,s2,param,param2paraml)

F 4
COMMAND zback =

WBACKSPACE™
s1 _ 4"BRCKSPACE™
£"the line at™
param _ DSEL ( #%BucG» )
paramZ NOULL

CONFIRY

xglong{si,paran,paran2)

7
COMMAND zchange =
UCHANGE® 1121
{s1 _ UJUSTIFICATION" <Vto")
param _ justify <"for statement at™>
param? _ DSEL ( #"BUG™ )
s2 _ MNULL
/51 _ "CHARACTER™ <"height to'™
param _ LSEL{(H"TEXT") (Mfor statement at"
param?2 _ DSEL ( #vBUGY )
s2 _ NULL
/51 _ M"FONTY (Mto™
param _ font <"for statement at'>
param2 _ DSEL { #¥pUg™ )
52 _ RUOLL
/sl _ VEMPHASISY (Vio")
param _ tstvle <"for statement at™
param2 _ DSEL { #"BOoG™ )
s2 _ NULL
J PLINEM®
(sl _ VTYPE™ <¥to"> param _ ltype
/51 _ "STYLE"™ <"t0o"™> param _ lIstyle)
{"fpor®> 52 _ linework <"at")
param?2 _ DSEL { #YBUG" )
)
CONFIRM
xgchng{(sl,s2,paramyparam2)

»

7
COMMAND zcopyd =

ugopyn
param3 _ NULL
s2 _ HULL

("DIAGRAMM™ 1121
sl _ #Y"DIACGRAMY
{Yfrom statement™>
param _ DSEL(HVSTATEMEHT™)
<"to statement'™
param? _ DSEL{{"STATEMENT")
%
JUCELLY™ 1121
s1 _ §uCELL"™
{Var SUBCELL named™>
param _ LSEL (#"TEXT™)

23
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{"reference coordinate”>
param? DSEL { #vVBUG" )
Mto!>

param3 _ DSEL ( #"BUG"™ )

2
/51 _ figure (Mat"

param _ DSEL ( #"BUG™ ) 3Zcdsel(sl)s
<Mfrom¥>

param?2 _ DSEL { #"BUG" )

<Mto™

param3 _ DSEL { #"BUG" )
/51 _ BGEJUP®™ (Mof figures in the window at™

param _ DSEL ( #"BUG"™ ) 2cdsel(sl)3
KMand®y
s2 _ DSEL ( {#YBOG" )
KYfrom™>
param? _ DSEL ( #"RUGY )
<ﬂ-t 0 ll)
param3 _ DSEL { #"BUGY )
)
CONFIRHM

xgcopv{sl,paramys2,param2,paranl)

rd
COMMAND zcreated =
BCREATE™ 1§21
param?2 _ NULL
{"DIAGRANY
sl _ #"DIAGRAMW
<"at statement®>

param _ DSEL{#"STATEMENTY™)
%
/HCE LL“
sl _ #"CELL™
<"named™>
param _ LSEL(#Y™TEXT®)
JUSUBCELL"
s1 _ #"SUBCELL™
{"parent’s name¥>
param _ LSEL{{MTEXT™)
<M"name'>
param2 _ LSEL(#"TEXT")
%
)
CONFIRM
xgorg{sl,param,paranl)
3
COMMAND zdeleted =
"NELETED
s2 _ NULL
(

( ("DIAGRAM™ IL21
s1 _ #YDIAGRANM
{"at statement™

param _ DSEL(#VSTATEMENT™)

2
JUCELL™ 1L21%

24
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sl _ ¥VCELL™
<Mor SUYRCELL named™
param _ LSEL(H#YTEXT"™)

3

/51 _ figure <Mat™
param _ DSJSEL { #"RUG™ )

/sl _ VGROUPM™ <Yof figures in the window at™
param _ DSEL ( #VBUG" ) 2c¢dsells1)%
("andl!>
s2 _ DSEL { #VBUGY )

)

CONFIRYM

xgerase{slyparam,s?2) )

( (“EDGE'I <l!a~t1'>
s1 _ #YERASE™

param _ DSEL { #VRULY ) %cdsel(#"EDGE®™)%

)

param? _ DSEL ( #“BUG" )

xgvort({sl,param,param?) )

7
COMMAND zewtend =
NXTENDT

{s1 _ "VISIBLY" / s1 _ "INVISIBLY"™)
<M™ths 1ina at™

paranm DSEL ( #"™BUG™ )

<"t0">

param2 _ DSEL ( #"BUGY )

CONFIRY
xglong{(sl,paramyparamn?)

7

COMMAND zinputd =
"INPUTY L2171
<"SPL diagram from f£ile™
param _ LSEL{(#YDLDFILENAVEY)
<"block number™>
param? _ LSEL{H"NUMRBRER™)
{¥at statement™
param3 _ DSEL{H"STATEMENT®)
CONFTIRY
xginpt{param, param2, param3)

7

COMMAND zinsertd =
BINSERTH
52 _ NYLL
param? _ WILL
naram3 _ NIULL

(

{ {(param _ DSEL ( #%™BUG® )
s1 _ HVYLINEY
<Mand™>
param?2 _ DSEL ( #YBUGY )
JUPOINTT KMat™)
sl _ #Y"poINmT™
param _ DSEL ( #YBUG" )

B

L

5
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BLINEY (Mhatyeen™
s1 _ #PUNCDNSTRAINED®
parawm _ DSEL { #Y30Gc* )
<Mand>
param2 _ DSEL { #wpug® )
/THORIZONTALY <™line starting at™
s1 _ #¥YHDRIZONTALLY™
param _ DSEL { #"BUCG®" )
<ending”>
param2z _ DSEL { #PBUG"™ )
JUVERTICALY <¥line starting at™
s1 _ #"VERTICALLY"™
param _ DSEL ( #"BRyUg”™ )
{M"ending'™
param?2 _ DSEL ( #"BUG" )
J/VRECTANGLEY <"corner at™
s1 _ H#VYRECTANGLE™
param _ DSEL ( #YBUG®™ )
<"popposite at™>
paramz _ DSEL ( #YBUgY )
/VSQUARE® I1L2! <"upper left corner at">
s1 _ §"SQUARE®
param _ DSEL ( #"BUgG"™ )
LWsize¥>
param?2 _ DSEL ( #%3UG" )
/"DIAMONDY <™top at™
s1 _ #"DIAMONDY
param _ DSEL ( #vaGgw )
<"hottom at">
naramZ _ DSEL ( #"BUgY )
LUside at™
param3 _ DSEL ( #"™BUG" )
JTRARROVHEADY 'pointing™
sl _ #YUARROWHEAD®W
(s2 _ bigdirection
{"at“>
param _ DSEL ( 4%BUGCY )
3/7ALONGY <Ya lipe starting™
s2 _ #VALDNG"
param _ DSEL { #"RUGY )
{Mending">
param2 _ DSEL { #YRUG™ )%
)
JUTRIANGLE" (Mpeointing™
s1 _ #YITRIANGLE™
{s2 _ bigdirection
<"top™">
param _ DSEL ( #"BUG™ )
<"™one base point at"™>
param? _ DSEL { #“BUG" )
Z/UALONG® <"a line starting™
s2 _ #"ALONG"
param _ DSEL ( #"BUG" )
<Mending">
param? _ DSEL { #MByg™ )
<"one hase point at®>

26
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param3 _ DSEL T #»gyug™ )2
)
J/UCIRCLEY (Mgenter™
s1 _ ¥YCIRCLEY™
param _ DSEL ( #"3ug™ )
{param2 _ DSTL { #Y“BUG" )
s2 _ #MmTOUCHING®
JUVERTICALLYY <™tangent to™
52 _ HYYERTICALLY®™
varam2 _ ODSEL ( #"BUGC® )
/UHORTZONTRALLY™ <"™tangent to™
s2 _ #"HORTZDNTALLYY
nparam?2 _ DSEL ( EURUGY )

)
)
CONFIRYM
xgdrauw{sl,s2,param,param2,param3) )

(YEDGE"™ <("perpendicular to'™
{param _ DSEL { #¥RUG" )
s1 _ #"PERPENDICULAR®
JCENTERY
sl _ #“CENTERY
raram DSEL ( #vBUg™ )

)
param2 _ DSEL { #%mayge" )
xgvprt{sl,paramy,param?2) )

{"STATEMENTY <Minto the window at">

param _ DSEL { #"BUGY )

£Mand">

param? _ DSEL { #M“BUGY )

param3 LSEL{#"™STATEMENT")
CONFIRM
xgannote{param,param2,param3) )

)

7
COMMAND zlabel =

PLABEL"™ <¥diagram at">
param _ DSEL { #YBUG™ )
KMgith">
param?2 _ LSEL{H"TEXT")

CONFIRM .

Xglabl{paramyparam2)

7
COMMAND zmoved =
lI?sgVEﬂ
param3 _ NULL
s2 _ NBULL
(
{ ("DIACRAMY 1121
s1 _ BYDIAGRAM™
{"from statement™>
paran _ DSEL{#"STATEMENT™)
<"fp statement®
param? _ DSEL{#"STATEMENT")

27
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/MCELLY 1121
s1 _ $#"CELL™
£Mgr SUBCELL named®™>
param _ LSEL(#"TEXT®)
{Mreference coordinate®>
param2 _ DSEL ( #"sBUG" )
’(“t(} u>
param3 _ DSEL { #"BUGY )
2

/81 _ figure Mat™
param _ DSEL { H"BUIGY )
KT fromiD
param?2 _ DSEL { §#"BUG"” )
<"t 0")
param3 _ DSEL { #7"BUGY )
/sl _ WMGROUP™ ("pf figqures in the windgw at™
param _ DSEL { #"RUG"™ ) 32cdsel(sl)%

{Mand™>
s2 _ DSEL ( #"BUG™ )
L*Erom™>
param2 _ DSEL { #"BUG"™ )
<llt0n>
param3 _ DSEL { #¥BUG™ )
)
CONFIRM
xgmove{sl,paramys2,paran2,param3) )
/
( ("EDGE"™ <Vfrom™
s1 _ §"MQVE"
param _ DSEL ( #"BUG"™ ) %cdsel(@"EDGEM")%
(Il-to ll)
param?2 _ DSEL ( #Y"BUG" ) Zcdsel (#MEDGEM)Z
)
CONFIRM
xgvprt(sl,paramy,paran?) )
)
?

COMMAND zoutput =
"OUTPOT™ <Ydiagram at™>
naram _ DSEL{H"STATEMENT®)
{"to COM filev)
namfil _ LSEL{HVNEHFTILELINK™)
CONFIRM
xgcout{namfil, param)
7

COMMAND zportray =
HPORTRAY® <¥diagram at statement™
param _ DSEL{{#"STATEMENTY™
£"™in graphics window™
param?2 _ DSEL ( #"BUGY )
xgport{(paramy,param2)

7
COMMAND zZreset =
URESET™W
s1 "DRAWSPECS®
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CONFIRM
Xgreset{s1)

7
COPEAND zsetd =
]!SET"
paramZ _ NULL
{s1 _ YMARGINT®
{param _ margin param2 _ DSEL ( #"BUGY )
/param _ "OFF" param? _ NULL
Jparam _ "“ON" i1L21 param? _ NULL)
/sl _ "YIEHGRAPHY <"mode on/off®>
{param _ "OFF"™ / param _ "OR™ IL21)
/s1 _ "JUSTIFICATION®
param _ Justify
/sl _ VARROWHEADY <"height">
param _ LSEL(#WTEXT")
<Myuyidth"> param? _ LSEL{#"TEXT™)
/sl _ MGRID™ (Msize™
param _ LSEL{#"TEXT")
/s1 _ VCHARACTERY™ <"height")
param _ LSEL{#"TEXT")
/s1 _ VFQNT™
param _ font
_ VEMPHASTIS™
param _ tstyle
/ “LINEY
{31 _ "TYPE" <Y"ito"> param
/s1 _ VSTYLE™ <"to"> paranm
/51 _ TTERMINALY <Y"type")
{param _ "72%
/param ngaAT 1L21)

/sl

- ltype
_ Istyla)

)
CONFIRY

Xgset{sl,paramy,param?)

V4
COMMAND zshoud =
WSHO®™ 1121
{(s1 _ MGRID" <"™in the window™>
param _ DSEL { #™BUG"™ )
<{Mpther corner™™
param?2 _ DSEL { #"BUG"™ )
CONFIRM
/sl _ YDRAUSPECSY <%for windou®>
param _ DSEL { #VBUG™ )
param? _ NOLL
/s1 _ ®SPECIFICY <¥drauspecs for™>
param _ figqure <Mat"™
param?2 _ DSEL ( #Y“BUG"™ )
CONFIRY
)

xgshou{sl,paramyparam?)
7

COMMAND zshowf =
!l’ 1

{<"Show Grid in the window®>
sl _ #"GRID"
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param _ DSEL ( #MBUGY )
{"pther cerner™
param2 _ DSEL { #YBUGY )
)
CONFIRY
Xgshow{sl,param,param?)

7
COMMAUD ztest =
"TEST®™ 1L2% (Wwx**x Configuration Checkout ***xn> COYFIRM
xgtest();
COMMAND zupdate =
WUPDATEY K"graphics display™> CONFIRFV xgunda():;
COMMAND zzoom =
nZoOM™ <or move image™>
(param _ DSEL ( #"BUG" )
("t0">
{param2 _ DSEL ( #%“Bug" )
sl _ §"MOVE™
JUCENTERY
s1 _ j"CENTER™
param?2 _ NULL
/“G%T“
51 _ #;ID{]TH
param _ NULL
param2 _ NULL
JUFULL" <(Msize of the margins™
51 _ $¥YFULLY
param _ NULL
param?2 _ NULL
7PT0" <Ywindow™>
51 _ #"TU"
<"one corner™
param _ DSEL ( #"BUG"™ )
<"other corner™
param? DSEL { #%“BUG" )
l“INH
sl _ #VInm
param? NULL

param NULL

)
CONFIRM
xgwdom{sli,paramysnaran?)

7

COMMAND zannote =
YANNOTATE"™ <Wthe place at™»
param _ DSEL ( #"BUGH™ )

<Mand™>
param?Z _ DSEL { #7pug™ )
param3 _ LSEL(#V“TEXT")

CONFIRYM
xgannote(paramy,param2,naram3)

7
COMMAND zassociate =
MASSOCIATE® IL21 <"gravnhics vieuport™
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param _ DSEL ( #YBUG® )
<Mwith text place™
param?2 _ DSEL ( #¥eUug™”™ )
s1 _ !MASSOCIATE™
CONFIRN
xgvprt{sl,param,parvam?)

7
COMMAND zdissociate =
BDISSOCIATE™ 1L24% <Ygraphics viewport'™
param _ DSEL ( #VBUG"™ )
s1 H#DISSOCIATEY

param? _ NULL
CONFIRYM
xgvprt(sl,param,param2)
7
COMMAND zrefer =
“REFERY <"to cell or subcell named™>
param _ LSEL(H#"TEXTY™)
CONFIRM
¥gref(param)

7
COMMAND ztransform =
WTRANSFDERN™
{s1 _ figure <Mat™
param _ DSEL ( #YBUG"™ )
<“by">
param2 _ NULL
s?2 _ grotate <Mcounterclockuwise guadrant
rotations™>
fsl _ "GROUPY™ Mof figures in the mwindow at™>
param _ DSEL ( $"3uUc™ )
<!landll>
param2 _ DSEL { #9BUG" )
s2 _ grotate <Mcounterclockwise guadrant

rotations™>
)
CONFIRM
¥gtran{(sl,s2y,paramy,param?2)
N 7
INCLUDE <nine, nls-grammar, commands luniversal> 61457
END.
FINISH
¢parse functions? 67

FILE graphicspfc % <arcsubsys,x%110,> <arcsubsys,1106,> to
{r2inine, graphics.pfc, >2
% Declarations %

{ghadcoords) = $"Place curscer mark in graphics display"; 6B2A

% Code %
{gpgetcoords) % get coordinates on grapnhics display for DSFL 2
CUROUTINE (type, inst, accumlator REF)3 6832

%2 Return coordinate list: x=-coord, v~coord, window id.
#ask coordinates to 10 bits %

LOCAL gcoord = 20008, acvalue = accumlator, cmlvar REF, x,
vy winpdid:

2 - —-——-2
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PORT ENTRY EXIT PCALL:
accumlator _ acvalue}
IF lastx < gcoord THEY
err{gbadcoords);
windid _ doycall{ ixywindow, 2, lastx, lasty 2 x, v )3
dpycall{ imarkfcn, 8, domark, mkpos, windid, 0, 0, Dy
lastx, lasty):;
Lcmlvar _ getblk{ 5, 5freespace);
cmivar.vtype _ listtvpe:
cmlvar.vlength _ 5;
cmlvar.vmarks _ 13 %wade one mark on displavs
cmlvarfli _ 37 %three things in 1ist%
cmivarL2l _ makecmlint(x .2 1777B);
cmlvarf3l _ makecmlint(v .A 17778);
cmlvarf 4l _ makecmlint(windid);
accumlator _ &cmlvar;
PCALL{ dosuc):;
END . %%
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FINISH

Zhe% 6C
FILE graphics % in ¥LS B.5 {(arcsubsys,x110,) in NLS ©
(arcsubsys, 1109, ) {relnine, graphics.subsys,) %

ALLOW1
% Declarations % 8C1R
% Disptach tahle 2 5C181
{graphics) EXTERNAL _ ( 6C1R1A

S:XGAMNDTE“, $xgannote,
XGCHNGY xgchn
g";GCD;Y": zxgcopg:
SMXGCOUT™, Sxgcout,
S"XGDRAH", Sxgdrauy,
SUXGERASEY, S$Xgerase,
NEGINITY xginit
g"XGIFPT“: gxginpt:
SMXGLABLY, S$xglabl,
SUXGLONGY, Sxglong,
SYXGHOVEY, $xgmove,
SUXGORG", Sxgorg,
STYGHMOVE"™, Sxgmove,
$UXGPORT", S$xgport,
SUXGREF", $xgref,
SUAGRENTR", Sxgrentr,
gzigR§S§T"g Sxgreset,
AGSET Xgset
$"XGSHDW£, $ggsh3u,
SUKGTERMY, Sxgterm,
$UXCTESTY, Sxgtest,
SUXCTRANY, S$xgtran,
SUXGUPDAY, 3Sxgupday,
$UNGVPRTY, Sxgvprt,
SYXGWDOM", Sxgudom,
0,0 %end of table%
%Registers%

(m11) EXTERNAL ADDRESS = 03 6CI1E2A
{m12) EXTERNAL ADDRESS = 3; 6C1B2F
{m?21) EXTERNAL ADDRESS = 1; 6C1R2C
(m22) EXTERNAL ADDRESS = 43 6C1E2D
(m31) EXTERNAL ADDRESS = 2; 6C1R2E
(m32) EXTERNAL ADDRESS = 5 6C1B2F

t5tate control for the subsvstem%
Zcontrolling tahbles and their addresses®

{gprwndw) EXTERNAL = 03 6C1B341
%address of wa - initial graphics windou$%

{gdabas) EXTEENAL = 03 AC1B2A2
%base address - graphics display areas$

{gdaphm) FXTERNAL = 03 6C1B3A3
%2phantom gda has global system variables$?

{gwautl) EXTERNAL = 33 2nurber of uwa®s2% B8C1B3 A7

{gwaut ) EXTERNAL = (0, 0, 0); 32use table for wa<®s%

6C158345
{attach) EXTERNAL = 03 %address of the attaching
table2 6C1B3AE

{atvisibhle) EXTERNAL = 0; /C1R3AT
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%attaching point unde

{atch) EXTERNAL = 03

construction%

{gunitb) EXTERWAL = 03
(gbiunt) EXTERNAL = 03
{gbuabb) EXTERNAL = 03

Zzhasic unit abbhreviat
(gathox) EXTERNAL = 100;

Zinitial state information?
{setmtop ) EXTERNAL =
boundarv.%
(setmbottom) EXTERNAL

i

%1000 incr./in.3%
(setmleft ) EXTERNAL =
{setmright ) EXTERNAL =
(logof) EXTERYWAL = 0;
{gmgnfl) EXTERNAL = 13 2

%Zinitial unit Aefiritions r
(iunit) EXTERNAL STRING
first%

“ir,l,cm,-39,mm,.04,d

»63350,pt,.013837,";

%default valuesg
(dfltcs) EXTERNAL STRING

{dfltah) EXTERNAL STRINC
neighty
{(dfltaw) TXTERNAL STRING

(Af1tr) EXTERNAL =
defanlt?
%{floating 1000)%

2127

(dfltg) EXTERWAL = 2074
%{floating 100)%
{dfl1t3) EXTERNAL = 13

(dE1th) EXTERNAL = 60B3
(dfitlt) EXTERNAL = 13
(dfltls) EXTERNAL = 3;
(dfltcf) FXTERNAL = 6;
TimesRomang

¢boldness increase data for

(gblrrc) EXTERNAL = 1;

{gxblrr) EXTERNAL
redrawing?
{gyblrr) EXTERWAL
redrawing?
{gtblrr) EXTERNAL =

i
<
6

]
fe]
“o

(0, 0, 5, 0, 5,
%device type?
(gdevtyp) EXTERNAL = 23

S5, 0,

GRAPHICS.NLS317, > 34
r construction visible%
%attaching point under
6C18348
Zunit table in use% 6C1B3AC
Fhuilt in unit table% HC1B3R210
6C1p3a1l
ion (string address)%
%radius of attaching box3
6C1834812

110003 2initial extent
6C1R21B1Y
0; %8 172 X 11 inches.?
5C1B382
05 6C1383B3
85003 618384
AC1B3B%
margin display flag2 6C1B8386

elative to inch%

= 2default basic unit is
6C153C1]

m13-94,m,39.37,ft,12;yﬂ,36,mi

= "12pt"Y; 32Zcharacter size?
AC1B301
= "gpt*™3; Zarrow head
BC1E3D2
= "6pt"™; 2arrowhead width%
6C183D3
$40000008; 3resolution
' 4C1B3D4
200000003; 3%grid defaults

6C1B3D5

%3ustification - left2 5$£183D6
Ztext window border?® #C1B3D7

%line type - solid2 6C1B3D8
21ine style - regular%
6C1B3DS
%character font -
6C1383D10
4014740123
FZnumber of redrawings (*2)%
6C1B3E1L
%Zx displacement for
6C1B3E2
%y displacement for
6C183E3
%table of displacements®
6C1RB3E4
5);

%graphics device type%
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65C1B3F1
(t4012) EXTERNAL = 1; 2Tektronix 401;:;2 6C1B37 1A
(t4014) EXTERNAL = 27 32Tektronix 4014% 6T1B3F1ER
(vcom ) EXTERNAL = 33 %virtual COM device$
6C1B3F1C
(singer) EXTERNAL = 4; 2Singer 6000% 6C1B3F1D
(comp80) EXTERNAL = 53 2117 Cowp 80% 6C1RB3T1E
%21ine style table?2
2buffering data®
(clast ) EXTERNAL = 1777777777778 6C1B3H1
{tekmode) EXTERNAL = 13 6C1R3H2
{graphm) EXTERNAL = 23 6C1B3H3
{alpham) EXTERNAL = 13 6C1B3HA
{sendp) EXTERNAL; 6C133H5
{sendl) EXTERNAL; 6C1B3HS
%CO0¥ output datat
{adoutl) EXTERNAL = 07 %addr. of the op”s bhyte
output routine? 5C1R311
{comlsg) EXTERNAL = 13 2virtual C0OY line segment
code3 5C18B312
{compag) EXTERNAL = 2; %pagination code% 6C18313
(comfig) EXTERNAL = 33 2Zinsert figure% 6C18314
{comeof) EXTERNAL = 43 %end of document code% $C1R3IS
{comln ) EXTERNAL = 53 %linework code% 6C1B31I6
(comnul) EXTERNAL = 17783 %c0dd but true% 6C18317
{comfnt) EXTERNAL = 6; %default com font times
roman% 6C1E318
(comtyp) EXTERNAL = 03 2default type style2 6C1B319
(comch ) EXTERNAL = 0; 3%height of the character for
com% 6C1837110
(comx1fb) EXTERNAL = 0; %default figure boundaries
for COMS 6C1R3T11
{comxrfb) EXTERNAL = 8500; 601831172
{comvtfb) EXTERNAL = 0; 6C1B3I13
(comybfb) EXTERNAL = 11000; 6103114
{comifn) EXTERNAL = 03 6C1B3115
%SPL datag
(splel1) EXTERNAL = 13 zmargin error% 6C1834J1
{splel2) EXTERNAL = 27 $unknown command? 6C1B3J2
(s5p1e03) EXTERNAL = 43 %2line error% 6C1B3J3
{sple04) EXTERNAL = 10B; 2text errorg 6C183J4
{sp1e05) EXTERNAL = 20B; %kevuord unknoun3 6C1B3J5
(sple06) EXTERNAL = 40B; 2%kevword value error$
6C1B3J6
{sple07) EXTERNAL = 100R; %data range error% 6C1R337
{spleol) EXTERNAL = 0; %end of line flag% 6C183J8
(sp1ifn) EXTERNAL = 03 6C1B3J9
Zconstants and datag
{glastxy) EXTERNAL; %Last coordinates bugged% 6#C1B3K1
%2set and change fields3%
{(3stfct) EXTERNAL CONSTANT = 1; 2justificationt
6C1B3L1
{chsize) EXTERNAL CONSTANT = 23 %character size%
6C1B3L2
(font) EXTERNAL CONSTANT = 33 %font3 6C18B3L3
{(1tyvpe) EXTERNAL CONSTANT = 4; %line tvpe3 5C183L4
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(I1style) EXTERNAL CCONSTANT = 5; ?line stvlie2 6C1RB3L5
2font codes?®
{(fntc) EXTERNAL CONSTANT = 07 2Courier% BC1R3NM]
{(fntd) EXTERNAL COMNSTANT = 13 2Directoryd 6C18342
(fntf) EXTERNAL COUNSTANT = 23 3%Film3 6C183M3
{(fnto) EXTERNAL CONSTANT = 3; %0CRB% AC1B3M4
{fntnm) EXTERNAL CONSTAFNT = 43 %NMAMIcrofont% 6C1RANS
{fntn) EXTERWNAL CONSTANT = 5; %MNewsGothicy 5C11B3M6
(Fntt) EXTERNAL CONSTANT = 63 %TimesRoman2 6C123 M7
tvector line tvpesk
{vcsolid) EXTERNAL CONSTANT = 13 6£C183W1
{(vcdot) EXTERNAL CONSTANT = 23 6CI1B3N2
{vcddash) EXTERNAL CONSTANT = 33 5C1B3 N3
{vcsdash) EXTERNAL CONSTANT = 43 6C18314
(vcldash) EXTERWAL CONSTANT = 53 6C1B3N
21ine styles?®
(1sextra) EXTERVAL CONSTAXT = 1; %extra fine% 6C1B301
(1sfine) EXTERNBAL CONSTANT = 23 2%fineg 6C1B302
(1sregular) EXTERNAL CONSTAWT = 3; 2regular% 6C18303
-{1sbold) EXTERNAL CODUSTANT = 4; %2bold$ AC1B304
(1svbold) EXTERNAL CORSTANT = 53 %very bold% 6C1E305
%intensity, broadness table?2
(Istabl) EXTERNAL = 2intensity, broadness? 6C1R3P1
{8, 0, %extra finez
8, 3, 2finex
8, 5, %regularg
8, B, %boldg
8, 11); %2very bold:
(1stsiz) EXTERNAL COWSTANT = 5; 2line style table
size% bL1B3P2
Zmanager mode codes$
(gcreate) EXTERNAL CONSTANT = 13 56C1834Q1
{gdelete) EXTERNAL CONSTANT = 23 6£183Q2
{gcopyf ) EXTERNAL CONSTANT = 33 H6C1B3R3
%floating point constants?
(fhalf ) EXTERNAL COVSTANT = 200400000000%8; 6C1B3R1
(fone ) EXTERNAL CONSTAUT = 2014000000008: 6C1B3R2
(ftwo ) EXTERNAL CONSTANT = 202400000000B:2 6C1B3R3
(ffour) EXTERYNAL CONSTANT = 2034000000008; 6C1B3R4
(ften) EXTERNAL CONSTANT = 204500000000B; 6C1B3R5
{fthou) EXTERNAL CONSTANT = 212764000000D: 6C1E3RE
(fmthou) EXTERNAL CONSTANT = 5650140000008; 6C1B3R7
(fpoint) EXTERNAL CONSTANT = 172705322256B;
%3.013837% 6C183R8
%Tektronix constants?
2TEKTRONIX control charactersg
{tekgm) EXTERNAL CONSTANT = 29; <%enter grarhics
moce3 6C1R8441
{tekam) EXTERNAL CONSTANT = 31; 2enter alpha mode2
6C1B4A2
(hybyte) EXTERNAL CONSTANT = 40B; %flag bits for a
ni v byte% 6C1B443
{(1lybyte) EXTERNAL CONSTANT = 140B; %2low y byte$
6C1B84A4
(hxbyte) EXTERNAL CONSTANT = 4083 %hi x bytex 6C1B4AS
{(1xbyte) EXTERNAL CONSTANT = 100B; %louw X byvte%
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6C1B4A¢
{(tekpad) EXTERNAL CONSTANT = 31B; 3%padding® AC1R4 4T
%Zto insure completion of last vector®
(tekesc) EXTERNAL COVSTANT = 3387 %escape character2
6C1E448
(teksty) EXTERNAL CONSTANT = 1408: %line style
character% 6018449
{takclr) EXTERNAL CONSTANT = 123 %clear screen
6C184210
ZTEKTRONTIX state values2
(gtekln) EXTERNAL =03 2line stvle state% 6C18481
(gtekch) EXTERNAL =03 %character size select state2
56C1B4R2
{tekcsize) EXTERNAL = ( 6018483
56, 88, 70B, %large siza%
51, 82, 71B,
34, 53, 7128,
31, 48, 73R); %small size%
2Displav boundary values%
{scntop ) EXTERNAL = 32190 6C1B4C1
{scnbot ) EXTERNAL = 0; 5C1B4AC?
(scnleft) EXTERNAL = 03 6€124C3
{scnright) EXTERNAL = 4095; sC1B4AC4
(scnvtop) EXTERNAL = 2932 6C1B4C5
%Device status data%
{gcurvce) EXTERFWAL = 0; 3vector type? 6C1B5
{gcurin) EXTERNAL = 03 2intensity2 6C1R5R
{gcurbd) EXTERNAL = 03 %hroadness% 6C1R5C
(gcurtf) EXTERNAL = (0,0,0,0,0); 2text format recordg
6C1B5D
(gcurch) EXTERNAL = 07 %2character height in screen
coprds: 6C185E
(gcurts) EXTERNAL = 03 HC1BSF

FTRUE it the character is too small to be displaved:
ZLineprocessor protocol constants?
2graphics protocol code for the lineprocessor%
(gpesc) EXTERFAL CONSTANT = 3337 $%protocol escape

coded 6C1E5 A1

(gpopen) EXTERNAL CONSTANT = 5383 6C186A2
%open the port for access to the tektronix3

{gpclos) EXTERNAL CONSTANT = 54B; 6C1EB6A3
%close the port and z2llow tracking?

{gpstr) EXTERWNAL CONSTANT = 528 HC1BA A4
%character string directed to the displav$

(gpdev) EXTERNAL CCNSTANT = 40D 6C1BB6A5
%2device code -— not really used but in the string -
%

(gpbias) EXTERNAL CONSTANT = 4083 %bias added to

string count% 6C1B6A6

ZYiewport constants?
%¥which edge?
(ledge) EXTERNAL CONSTANT
{redge) EXTERNAL CTONSTANT
(tedge) EXTERNAL CONSTANT
{hedge) EXTERNAL CONSTANT
ZParsing input constants?

83; 2left edget 5C18B741
B2; %right edge® ACIBTA2
94; Ztop edge% BCIBTAZ
953 %bottom edge® 6C1DB744

iinu
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(ascii0) EXTERNAL COVNSTANT = A0B: %ascii value of

character zero% 6C1R812
{gtext) EXTERNAL STRING T1533 %input text? 6C1R8B
2FE commands data$g 5C1R29

{maxfei) EXTERNAL CONSTANT = 63 %maX. instr. can send

to fe%

6C1B9A

{gcommands) EXTERVNAL; 2addr. of list for batch command3
< (garglist) EXTERNAL; %addr. of list for call on FE%

(gshust) EXTERNAL; 2addr. of string for SHO¥ command?

(sendhf) EXTERNAL ; %2addr. of string for write lit.

command%

6C1B9E

(ghfsize) EXTERMAL CONSTANT = 12002 %FE buffer size2

6C1BYF

(garglsize) CONSTANT = 107 %size of “garglist’2

%Command word token values3y

5C1R10

{(cwannotation) CONSTANT = 293 2STATEMENT in grammar:

%Test declarations?
{tstada) EXTERNAL = (
0,
0,
0077770000008,
0000000055648,
0,0,0,0,0,0,0,0,
0,0,0,0, %window coordinates%
0,0,0,0,0,0, %2viewing transformation?
0,0,0,0,0,0, %pointing transformation
0,0, %2margins?
102000060R, Ztext format%
608,
4008,
27618, %21line formaty

2

6C1B112

07 %coordinates of the 1ast line for contirues

500000248, %arrowhead height2

212764000000B, 2page units per problem unit

{fioating 1000)%

2076200000008); %page units per grid increment

(fioating 100)2
%aspect ratio character h/w = 1.384%

{aspctr) EXTERNAL CONSTANT = 20154223235138; 6C181181
%Constants for fbctl - should be in HLS constant file%

(typecalit) EXTERNAL CONSTANT = 113
after printing literal %

(fbaddlit) EXTERNAL CONSTANT = 123

literal feedback area %

{addcalit) EXTERNAL CONSTANT = 13;

(typenulllit) EXTERNAL CONSTANT = 143

literal string 2%

(fhendlit) EXTERNAL CONSTANT = 15%5;

wait for input %

ZRacord definitions%

(gdhrec) RECORD %Diagram header record:
gmargleftrigl, %Zextent boundarye
gmargrightrisl,
gmargtopL 18],

6C1812
wait for CA
6C1R1212
add string to
5C18128
wait for CA %
5C1B12¢C
tvpe null
6C1812D
type 11t and
6C1B12E

6C1B13A
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gmargbottom[ 183,

gdhresC367, 2resolution {(ircrements / unit)3s

gdhdumi363; %First of 50 free words$%

%lssociated constantst
(gdhsiz) EXTERNAL CONSTANT = 533 %diagram header
size? AC18B13A72

(gchrec) RECORD %Cell header record% 6C1E138

gctypel4l, %cell typel

gdumlf 323,

gecorgl3617 %x and v origin - abs page coords%

Z2Associated constants:
{gchnfst) EXTERNAL CONSTANT = 2; 2index to first
name ®ords 6C1B13r 41
(gncell ) EXTEBNAL CONSTANT = 13 %named cell
coce? 6C1813E4R
{gpcel) ) EXTERNAL CONSTANT = 2; %phantom cell
code® 6C1B13B4C
(gccell ) EXTERNAL CONSTANT = 33 2constructiorn
cell® ‘ AC1IB13R4D

{gtfrec) RECORD %Graphics text format recordt 65C1813C

gtfcdsrC362, %upper left coordinates®

gtfwdtrf183, Swidth%

gtfhgtf183, %heights

gtfcw £183,
gtfch L1883,
gtfbhdrrial,
gtifntf181,
gtfempl 83,
gtfiust 43;

(gwautr) RECORD

gwaaddrrldl,
gwaagel181;
{guarec) RECORD
gwacstidr3iel
gwWwalstidi 361
this wa%
gwaclgtrigl,
guamlictri83:
%¥Associated
{gwahdl)
length?
{gwaml )
length -

{gpatch) RECORD
gatcdl 3613,
gatstidrisi,
gatdspl9l,
instruction®
gatool 83,
gatnewl11:
2attaching t

(gatsiz)
Ziniti
(gatexp)

%character width?
%character height%
%horder between window and text?
zfont%
%Zemphasis hyted
23justification®
%%ork area use table entrv formats
&6C1813D
2core address of the actual work area2
Znuimber of writes from this wa%
2¥ork area header%® 6C1E13E
s 2STID of the cell infarior tree%
s 3STID of the line wmork property block

Tcurrent lengthr%

Zmaximum length?
constants3
EXTERNAL CONSTANT

37 %$wa header
6C1B13ES2
EXTERNAL CONSTANT = 250; 3wa maxinum

maximum data area of linework propertvs

6C1B13E£58
%Attaching table entrv$ 6C1B13F
%% and y coordipnates?
%1ine uwork node address?®
%displacement to the graphics

%graphics instruction op code%

%used by move to indicate modificationg
able pointers and data%
EXTERNAL CONSTANT = 1003 AC1B13FHA
a2l size of the attaching table%
EXTERNAL COHNSTANT = 50; Zexpansion
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size% : 6C1B13F6R
(gattel) EXTERNAL CONSTANT = 33 Fentry length%
6C1813F6C
(gatml) EXTERNAL CONSTANT = 0; Zmaximum length
index% 6C1B13F6D
(gatcl) EXTERNAL CONSTANT = 13 %current length
index® 6C18B13F6F
{gatgl) EXTERNRAL CONSTANT = 2; Znumb ar of
deleted entries index? 5C1B13F6F
{gatptr) EXTERWAL CONSTANT = 3 tpointer to
next entry during group command% AC1B13F6C
{gatfst) EXTERNAL CONSTANT = 4; %index of first
entry in the tahle? 6C1B13FcH
{gutent) RECORD 2U'nit table entry?2 6C1B136G

gutshdC 363, %2abbreviation string header%

gutstxC361, Zabbreviation string text$

gutpsil363; 2number of page space icrements

(floating point)%

%unit table constants®
{(guntel) EXTERNAL CONSTANT

33 %urnit tahle entry

length% SC1B13G42

(guntal) EXTERNAL CONSTANT = 5; Zabbreviation

length (maxinmum)$ 6C1B13G4¢%

{guntsz) EXTERNAL CONSTANT = 20; 2unit tahble

siza% 6C18B13G4C

{guntcl) EXTERNAL = 02 2unit table current

lengths 6C1813G4D
(grhins) RECORD %Craphic instruction format: £C1R13%

gphopsCBl, %instruction opcode {(type)%

gphlgtC81, %instruction length in words including
the firsts

gphmorf13, Ztrue if flags cntinue to the next word?
gphattf1l, %true if attachable (more prominant for
pointing)2

gphvecl41, %vector type3l

%

vesolid = 501id vector
vcdotted = dotted vector
vcdashed = dashed vector
3

gphintrf4l, %intensity of pairted linework?
%
0
15
%
gphbrdfC41, %broadness of pairted linework%
%
0 = narrowuest
15 = broadest

blank
full bright

i

£
gohnllffl; 2free

%graphics instruction op codes%
{(gpenup) EXTERNAL CONSTANT = 400000400000B; 3%pen
up in long lines® 6C1E13H10A
(figure) EXTERNAL CONSTANT = 13 6C1n134107
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(rectangle) EXTERNAL CONSTANT = 2; 6C1R13H10C
(line) EXTERNAL CONSTANT = 33 6C1B13H10D
{point) EXTERVAL CONSTANT = 5} 6C1813H10E
{circle) EXTERYAL CONSTANT = 6 6C1813H10F

(diamond) EXTERNAL CONSTANT =
{itriangle) EXTERNAL CONSTANT

°
I 4
¥

N H =3

¢ N

g
9

6C1B13H10G
6C1B13HH10H

gvirnsL363,

{arrowhead) EXTERNAL CONSTANT ; 6C1R13H1I0TX
(arc) EXTERNAL CONSTANT = 103 6C1813H10J
(ellipse) EXTERNAL CONSTANT = 11: H6C1813H10K
{earc) EXTERNAL CONSTANT = 127 £C1n13H10L
(annotation) EXTERNAL CONSTANT = 14: HC1B13H10W

%direction codes®
{east Y EXTERNAL CONSTANT = 03 £C1813H11:
{noreast) EXTERNAL CONSTANT = 1; 5C1B13H11E
{north ) EXTERNAL CONSTANT = 2% 6C1B13H11C
{(norwest) EXTERNAL CONSTANT = 3; H6C1R13H11D
(vest ) EXTERNAL COWSTANT = 43 6C1B13H11E
(souwest) FEXTERNAL CONSTANT = 53 SCIB13HIAT
{south ) EXTERNAL CONSTANT = 56 6C1B13H11G
{soueast) EXTERNAL CONSTANT = 73 H5C1B13H11ER

(gdisplavarea) RECORD %Graphics displav area® 6C1EB137

gdanxt{1831, next gda in list%

gdapvsT183, %previous gda in list3

gtypel3613, %type and flags in this word *»*%3

gleftrinl, %21eft boundary -viewport -screen cds%

grightf181, %3right houndary®

gtopT183, %top boundarv?

gbottomL 181, 2bottom boundarvi

gdstidL367, %STID cdiagram®

gtstidils63, 28TID of the diagram inferior tree3

gcstidi361, %STID cell$

glstidrien, %2S5TID open lirework inferior tree%

gorgl361, %affective ¥ and v origin of the open

cell%

gvspecl361, %first viewspec word%

gvspc2C361, %2second viewspec word:

gdspeci 361, %first drawspec word3

guleftr363, tleft boundary =-windouw -floating page

cds%

guright{363, ¥right boundary3l

gutopl 361, %2top boundary®

gwbottomi 363, %bottom boundarvi

gvitrnf 3561, %¥viewing transformation — page to

screan%

gvirn2r367, % - six floating point words - %

gytrn3C363,

gvtrndi361,
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gvirnerlei,

g?trﬂtss]y
page%
gptrn2L3673,
gptrn3L3s3,
gptrn4L 3631,
gotrn5L367,
gptrnbIL 3673,

gmleft[lB 3
gnrightT183,
gmtopl181,

gmbottonLC 181,

gdacw L1813,
gdach [18B1,
gdabdr£ 183,
gdafntf183,
gdaempl 281,

{ NINE, GRAPHICS.HNLS;17, > 42

2pointing transformation - screen to

0,

%2 - six floating point words - %

2D

foede

agram margin - page cds - integer?

%Eraphics text format$
%Zcharacter width2

%character height$

2border between window and text®
Zfont%

Zemphasis bvte

gdajusl 43, %3justification?

gdadm2i{243, %freet

gdalvecf41, 3Zvector type%

gdalintf4l, %intensity3z

gdalbrdf4l, 2broadness$

gdadm3T241, %free?

gdalcdL363, =%last coordinate of a lineg
gdaawdir1831, 2arrowhead width3

gdaahgtf 181, %2arrowhead height%

%Page coordinate system relationships?
gdaresr3671, tNumber of page space units per problem
unit?
gdaordf361; TNumber of page space units per qrid
increment%

%Display area constants, pointers, and indices%

{gdalgt) EXTERNAL CONSTANT = 38; 2length$
HC1B81316861
(gdavx) EXTERNAL CONSTAHNT = 163 %2index of
vieuing transforwmation$® 6C1B13168%
{gdawdo) EXTERNAL CONSTANT = 12; %2index of the
viewing windou% 6C1813158C
(gdapx) EXTERNAL CONSTANT = 223 %2indax of the
pointing transformation% HC18131I68D
(gdamgn) EXTERNAL CONSTANT = 283 %index of the
margin houndary?% 6C1EB13I68E
(gdagtf) EXTERNAL CONSTANT = 303 Zindex of the
text format3 HC1813IA8F
(tekrec) RECORD xhr23, 1oL5]3, hil51; 6C1E134
(comcds) RECORD b7lowf73, b7highr77; 5C1R813K
{(cdstrec) BRECORD xcC181, ycC121: 601813L
(cdsdwh) RECORD hgtC163, wdtC161, dirf431; 6C1R13W
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(gemphasis) RECORD %instances of emphasis bytes in text.

format2
gempbT 2],
gempsf13,
gempulll,
gempnf133

%boldness
ZTRUE for
%ZTRUE for
$TRUE for

6C1B13W
0, 1, or 2%
slanted®
underlinedg
monospacings

SFINISH.%2% § KNULDKNULIK™PX¢"U>g¥f data for split wersion
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0f subsystemr %
fParsafunctionss
%Execution routines%
(xgannote) PROCEDURE (bugl REF LIST,bug2 REF LIST,address
REF LIST); 6C1D1
%caption diagrams%
LOCAL SCdl, SCd2' text REF, S'tid, gda, QCdll QﬂdQI ju,

il, Wy 1}

LOCAL TEXT POINTER tpl, tp2;
REF gda:s

e 3

o

= cvonvert from fe argument format %
scdl _ gcnvbug{ Shuol )3
scd2 _ gcnvbug { fhug? )3
Ltext _ ELEM #address#Ctppairl; %addr. of text
pointers%
§gda _ gdacds{(scdl);
gckemp(&gda);
gckopn{Agda):
tpl _ text:
EpIC13 _ textT1ls
tp2 _ text I[27:
tp2rf11 _ textr33:
pcdl _ gridxy(&gda, scdl.xc, scdl.vc):
pcd2 _ gridxy{&gda, scd2.xc, scd2.vc);
Ju _ maxse({pcdl.yc), {(pcd2.vc)):
il _ minse((pcdl.xc), (pcd2.xc)):
w _ absdif(pcdl.xc, pcd2.xc);
1 _ absdif(pcdl.vc, pcd2.yc);
stid _ gbldtn{&gda, gpack(il, ju), @, 1, Stpl, $tp2);
gpsonn{);
gnvtn{&gda, stid, gda.gorg, FALSE):
gpscls();
RETURN;
END.
{xgchng) PROCEDURE (ent REF LIST,ent2 RFEF LIST,ent3 REF
LIST,bugl REF LIST); 5C1D2
%Change graphics instruction and text format parameterss3
LOCAL text REF, param, entity, entty2, scd, fig, pvaluse;
e ———————————— %
% Convert from FE argument format 2
scd _ gcnvbug{ &bugl )3
entity _ ELEM flentfLcutynels
entty2 _ ELEM #ent2{fiTcwtypel;
CASE entity OF
=102 Zjustificationy
BEGIN
param _ ELEM #ent3ifitcutypel; %ent3 is a command
Hord%
CASE param OF
= B3: %left:
pvalue _ 1;
842 2right2
pvalue _ 23
852 2center%
pvalue _ 33

it
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ENDCASE err{(notyet);
gechnat{jstfct, pvalue, scd, TRUE, FALSE);
END;
=23 %character size%
RECIN
Ltext _ ELEM fent3fiftppair?; 2%entld is texts
gchngt{chsize, &text, scd, TRUE, FALSE);

END;
=252 Zfont%
REGIN
param _ ELEM #ent3f#fcutyneld; Zent3 is a command
word%
gchngt{font, param, scd, TRUE, FALSE);
END>
=292 %emphasis3
BEGIN
param _ FELEM #ent3#Lcwtynel; %entl is a command
word%
gchngt(29, param, scd, TRUE, FALSE);
FND3

=26, %line type?
=272 %1line style?
BEGIN
CASE entty2 QOF
= 100: 2FIGUREX
fig _ figure?
= 1012 2ZRECTANGLEZ
fig _ rectangle;
= 1023 3LINE®2
fig _ line;
= 1043 %POINT%

fig _ point;
= 1053 2CIRCLE®2
fig _ circle:
= 1063 SDIAVMCAD%
fig _ diamond;

= 1072 SITRIANGLER
fig _ itriancle;
= 1082 3ZARROVHEAD%
fig _ arrowhead;
ENDCASE err{notyet);
paran ELEN #ent3#Tcutypel; %2ent3 is a command
wordl ,
CASE entity OF
=263 %line type%
BEGIN
CASE param OF
= 12 %solid%
pvalue _ vcsolid;
= 23 %dot?
pvalue _ vcdot;
= 33 %dot-dash%
pvalue _ vcddashy
= 43 %short-dash®
pvalue _ vcsdashs
= 53 2long-dash¥
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pvalue _ vcldash:

ENDCASE ercv{notvet);
gchngi{ltype, fig, pvalue, scd, TRUE,
FALSE):
END;

=272 %line style?

BEGIN
CASE param 0OF

= 127 %extra fine%

pvalue _ lsextra;
= 22 %finet
pvalue _ lIsfine;

=32 2regular?
pvalue _ l1sregular;
43 %bold:
pvalue _ 1shold;
53 %verv bolds
pvalue _ lsvbold;
ENDCASE err{notvyet):
gchngi{lstyle, fig, pvalue, scd, TRUE,
FALSE);
END
ZNDCASE}
END;
ENDCASE err({notvet);
RETURNS
END,
(xgcopy) PROCEDURE (ent REF LIST,bugl REF LIST,bug2 REF
LIST,frombug REF LIST,tobug REF LIST); AC1D3
%CODYE

LOCAL entity, atptl, atpt2, from, to}
o s i e o e 2

% Convert from FE argument format %
atptl _ genvbug ( &bugl):
atpt?2 _ gcnvbug ( Sbug?2):
from _ gcnvbug ( &frombug);
to _ acnvbug { &tobug):
entity _ ELEM jfientfifcutypels
CASE entity OF
= 1002 %FIGURE%
BEGIN
gcopy(FALSE, FALSE, figure, atptl, atpt2, from,
to);
FuD;
272 %Group of FIGURE%
BEGIN
geopy (FALSE, TRUE, figure, atptl, atpt2, from,
to)s
END;
1012 3ZRECTANGLE?
BEGIN
gcopy{FALSE, FALSE, rectancle, atpotl, atnt2, fron,
to);
ENC;
102: 2LINESR
BEGIN

i

i
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acopy{FALSE, FALSE, line, atntl, atpt2, from, to);
END 3
= 1032 3ZUNCONSTRAIVNED LINEZ
RECIN
gcopy{FALSE, FALSE, line, atptl, atpt2, from, to):
END 3
= 1042 ZIPOINT:
BEGIN ,
gcopy(FALSE, FALSE, point, atptl, atpt?, from,
to);
END
= 1053 %CIRCLEZ
REGIX
gcopy(FALSE, FALSE, circle, atptl, atpt2, from,
to);
END3
= 1062 %DIAMOND%
BEGTIY
gcopv(FALSE, FALSE, diamond, atptl, atrt?2, from,
to);
END3
= 1072 2ITRIANGLE®R
BREGIN
gcony{FALSE, FALSE, itriangle, atptl, atpnt2, from,
to);
END;
= 1033 2ARROWHEAD®S
BEGIH
gcopy{FALSE, FALSE, arrowhead, atptl, atpt2, from,
to);
FND;
= c¢wannotation: 2Statement - that is annotation%
BEGIN
gcopyv{(FALSE, FALSE, annotation, atotl, atpt2,
from, to);
END;
= 703 %CELL%
BEGIN
err{notyet);
EXND;
= 793 %DIAGRAMZ
BECIN
err{notyet);
ENG 3
ENDCASE err(notvet);
RETURN:
ENDs/
{(xgcout) PROCEDURE (fentity REF LIST, address REF LIST):
AC1D4
LOCAL filenamer 403, node REF3
LOCAL STRING locstrr2003, errstrr2003;

T e e e T S T T 2 2 e S S 1

% Convert from FE arqument format %
IF Lfentity THEWN
Inkpors( ELEM §fentityiltppairl, $§filename) %parse
1ink%
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ELSE filename _ 03
&node _ ELEM #address#Tftppairl; %address of text
ptrs%
get output file name to locstr %
IF filename
THEN % use name supplied by user %
CASE Inbfls( Sfilenawme, 0, Slocstr) OF
= lhostn: NULL:;
ENDCASE
err{$"Remote File Manipulatiorns iot
Iimplemented Yet™)
ELSE % construct default name 2
err(S$"Specify name™);
get a comifn %
IF NOT comifn_sqgt3ifn(4020000000008,%l0cstr,Serrstr)
THEN err{Serrstr);
% open the file %
IF NOT SKIP lopenf(comjfn, 070000020000F)
THEHN
3EGIN
reljfn{comifn);
err{5¥Cannot open fila¥%);
END3
2 setup 2 gda for the diagram trace out %
%2 output the diagram 2%
geout{&node, comx1fb, comxrfb, comytfb, comvbfb, 0,
0, 0, 0);
cilose the file %
IF NQOT SKIP iclosf(comifn)
THEN err{$"Cannot clgse file®)s
release comifn %
reljfn(comjfn);
RETURN?
END.

5

o

a@

U]

{xgdraw) PROCEDTRE {ent REF LIST,2nt2 REF LIST,bugl REF
LIST,bug2 REF LIST,bugd REF LIST); 8C1D5S
%tdraw things%
LOCAL entity, entty2, pcdl, pcd2, pcd3, 31, ju, il, ir,
1, Wy, g9i, gda, direct, stid, dsp, scdl, scd2, scd3:
REF gi,gda3
e ————————
% Convert from FE argument format
scdl _ gcnvbug ( fbugl )3
scd3 _ gcnvbug { &bug3 );
scd2 _ gcnvbug ( LSbug? )3
entity _ FLEY fentfifcutypel;
entty?2 _ ELEM jfent2fTfcutvpel:
&gda _ glda();
gckemp{&cda);
gckopn{&gda); %he sure that some cell is available?
CASE entity OF
= 1012 ZRECTANGLE:
FECGIN
pcdl _ gridxy(&gda, scdl.xc, scdl.yc);
pcd?2 _ gridxy(&gda, scdZ.xc, scdZ.vc);

o
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s Lo de

u _ maxse({pcdl.yc), (pcd2.vc));
1 _ mirse{{pcdl.xc), (pcd2.%xc));
_ absdiflpcdl.xc, pcd2.xc);
absdif(pcdl.vc, pcd2.vcC)s
— abldai{&gda, rectangle, 0, gpack{il, jud, =,
stid, dsp):
D3
= 110z %SNUARER
PEGIN
pcdl _ gridxy(igda, scdl.xc, scdl.yc);
pcd2 _ gridxy{(&gday scd2Z.xc, scdl2.vc);
Ju _ maxse({{pcdl.yc), (pcd2.vc));
il _ mirse{{pcdl.xc), {pcd2.xc));
® _ MAX (absdif{pcdl.xc, pcd2.xc), absdif(pcdl.yc,
pcd2.vc)); .
8gi _ ghldgi(igda, rectangle, 0, gpack(il, ju), w,
w @ stid, dsp);
END;
= 1022 3SLINES
BEGIN
w _ iabs(scdl.xc-scd2.xc);
1 _ iabs{scdl.yc-scd2.vc)3
IF @ > 1 THEN
&gi _ gbldgi(&gda, line, 0, gridxy(&gda,
scdl.Xc, scdl.yc), gda-.cdalcd _ gridxv(&gda,
scd2.Xc, scdl.vc), 0 : stid, dsp)
ELSE
&gi _ gbldgi(&gda, 1ine, 0, gridxv(&gda,
scdl.xc, scdl.vyc), gda.gdalcd _ gridxv{&qgda,
scdl.xc, scd2.vc)y, 0 3 stid, dsp);
END;
= 193 RCONTINUATION LTNT=2
BEGIN
pcdl _ gridxy{(fgda, scdl.xc, scdi.vc);
IF absdif(gda.gdalcds.xc, pcdls.xc) >
absdif{gda.gdalcd.vc, pcdi.yc) THEY
BEGIN pcdl.vec _ gda.gdalcd.vey; END
ELSE
BEGIN pcdl.xc _ gda.gdalcd.¥c) FND;
&gi _ gbldgi(fgda, line, 0, gda.gdalcd, pcdl, ©
stid, dsp);
gda.gdalcd _ pcdl;
END;
872 %HORIZONTAL LINER
BEGIN
&gi _ gbldgi(&gday, line, 0, gridxy(igda, scdl.xXxcy,
scdl.yc), gda.gdalcd _ gridxv(&gda, scd2.xc,
scdl.yc), 0 : stid, dsp)
END;
88: SVERTICAL LINES
PECIN
L£gi _ gbldgi(&gda, line, 0, gridxy(&gda, scdl.xcCy
scdl.v¥c), gda.gdalcd _ gridxy{&gda, scdl.xc,
scd2.vc), 0 3 stid, dsp):
Eub:
= 1032 SUNCONSTRAINED LINEZ2

g

0T] jed gy el
9 ee juh |

“e
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BEGIN
L9i _ gbldgi{&gda, line, C, gridxy(&gda, scdl.xc,
scdl.yc), gda.gdalcd _ gridxy(fgda, scd2.xc,
scdZ.yc), 0O 3 stid, dsp)3;
EED:
104: %POINTS
BEGIN
891 _ gbldgi(fgda, point, 0, gridxyv(&gda, scdl.xc,
scdl.yc), 0, 0 2 stid, dsp);
END3
= 105: 32CIRCLE%R
BEGIN
pcdl _ gridxv(&gda, scdl.xcy, scdl.yc):
pcd2 _ gridxv{(fgda, scd.xc, scd2.yc);
CASE entty2 0OF
= 873 SHORIZONTALLY TANGENTZ
BEGIN
Ww _ absdif{pcdl.vc, pcd2.vc):
END;
882 2ZVERTICALLY TANGENTS
BEGIN
Ww _ absdif{pcdl.xc, pcd2.Xxc);
END;
89: =2TDUCHINGS
BEGIN
Ww _ absdif{pcd?.xc, pcdl.xc);
1 _ absdif(pcd2.vc, pcdl.yc);
w _ fix(fsart(float{(u*w) + (1%*1)))):
END;
ENDCASE err{notyet);
L£gi _ gbldgi(&gda, circle, 0, pcdl, w, 0 3 stid,
dsp);
END;
= 106z 3DIAMDND%
BEGIY
pcdl _ gridxv(E&gda, scdl.xc, scdl.vc);
pcd2 _ gridxy{&gda, scd2.xc, scd2.yc);
pcd3 _ gridxy(&gda, scd3.xc, scd3.yc);
Ju _ maxse{pcdl.yc, pcd2.yc);?
1 _ absdif{pcdl.vc, pcd2.yc) / 23
w _ absdif{pcdl.xc, pcd3.xc);
£gi _ gbldgi(&gda, diamond, 0, gpack{pcdl.xc-u,
Ju-1), w, 1 3 stid, dsp);
END;
= 1072 2ITRIANGLEY
BEGIN
ncdl _ gridxy(&gda, scdl.xc, scdl.yc);
pcd2 _ gridxy(&gda, scd2.xc, scd2.yc);
CASE enttyv?2 OF
= 543 2 ~ %
BEGIN
W _ absdif{pcdl.xc, pcdl.xc)3
1 _ absdif(pcdl.vc, »cd2.yc);
direct _ north:
END;
55: % v %

]
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BEGIN
w _ absdif(pcdl.xc, pcd2.Xc);
1 _ absdif(pcdl.vc, pcd2.vc);
direct _ south:
“ND;
832 % _ %
BEGIWN
1 _ absdif{pcdl.xc, pcd2.Xxc);
w _ absdif(pcdl.vc, pcd2.vc):
direct _ west:
END;
= 3843 % > %
BEGIN
1 _ absdif(pcdl.xc, pcd2.Xc);
w _ absdif(pcdl.vc, pcd2.yc):
direct _ east;
END;
ENDCASE err{notvyet);
&gi _ gbldgif{fgda, itriangle, direct, pcdl, w, 1 3
stid, dsp)s

END;
= 1082 %ZARROWHEAD%
REGIN
CASE enttv2 OF
= 54 ¥ " %
direct _ north;
= 553 % v %
direct _ south;
= 833 % _ %
direct _ west;
= B4: % > %

direct _ east:
ENDCASE err{notyet)s
£gi _ gbldgi({igda, arrowhead, direct, gridxy(&gda,
scdl.xc, scdls.yc), gda.gdaawdi, gda.gdaahgt 2
Stid, 659);
END;
ENDCASE err{notvet);
IFf &qgi THEYN
BEGIN
gpsopn();
gmvgi(&gda, &gi, gda.gorg, stid, dsp, FALSE);
gpscis();

END3
RETURYM?
EiD.
(xgerase) PROCEDURE (ent REF LIST,bugl REF LIST, bug2 RTF
LIST); 6C1D6

%2delete figures, cells, and diagrams?
LOCAL entity, atptl, atpt2, gda REF;
%

%2 Convert from FE argument format %
atptl _ gcnvbug( £bugl );
atpt2 _ gcnvbug{ fhug2 )3
entity _ ELEM {fentifcutypel;
CASE entity OF
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3 RFIGURER

G

rase{(FALSE, figure, atptl, atpt2);

™ a

Ly

3 %Group of FICURE%
BEGIN
gerase{TRUE, figure, atotl, atpt2);
ELND;
1013 2ZRECTANGCLESR
BECIN
gerase(FALSE, rectancgle, atotl, atpt2);
END3;
= 1023 3LINEZ
PEGIN
gerase(FALSE, lirne, atptl, atpt2);
ENDs
= 1032 ZUNCONSTRAINED LINEZ
BEGCIN
cerase(FALSE, lipe, atptl, atpt2);
END;
= 1043 FPOINTY
REGIN
gerase{FALSE, point, atptl, atpt2);
F¥D;
= 1053 %CIRCLES%
BPEGIN
gerase{FARLSE, circle, atptl, atpt2);
E¥D;
= 1063 EDIAMOND%
BEGIN
gerase(FALSE, diamond, atptl, atpt2):
END;
= 1073 3ZITRIAHNGLES
BEGIN
gerase(FALSE, itriangle, atptl, atpt2);
END;
= 1022 ZARROWHEADZ
BEGIN
gerase{(FALSE, arrowhead, atptl, atpt2);
FYND3
cuannotation: %Statement - that is annotation%
BEGIN
gerase{(FALSE, annotation, atptl, atpt2);
END;
= 702 %CELL%
BEGIN
err(notyet);
END;
= 793 %DTIAGRANZ
BEGIN
err(notyet);
END;
ENDCASE err{(notyet):
RETURNS
END.
(xginit) PROCEDURE 3 6C1D7

i

i
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2Initialize for initial entry into graphics subsvstem.?
LOCAL i
REF gcommands, garglist, gshuwst, gdaphm, gdabas, gbiunt,
gunith;
Fommm——— e ——————— 2
% Allocate 1lists and strings for FE calls %
I¥ NQOT &gcommands _ gallist(maxfei) THEN
err(5"Cannoat allocate commands list - xginit™):
IF NOT &garglist _ gallst{gargisize) THEN
err{S"”Cannot allocate argument list - xginit"):
IF NOT (&gshust _ galstr{2000)) THEN
err(S"Cannot allocate SHOW string - xginit");
gmakewindow(); 2create graphics uwindou%
gclr(); %clear graphics screen%
TIF locof THEN goutsn();
IF NOT &gbiunt_galblk(guntsz*guntel) THEN
err{$"Svstem srror - cannot get unit table®);
IF HNOT &gunitb_galblk{(guntsz*guntel) THEX
BEGIN
gfrblk(£ghiunt);
err{$"System error - cannot get unit table®);
EWUD;
glodut(&gbiunt);
gcoput{fcunith, &gbiunt):
gbuabb _ &gunitb; %default basic units
IF NOT &gdaphm_galblk{gdalgt) THEYN
err{3"System error - cannot get gda");
IF NOT Scdabas_galblk{(gdalgt) THEN
BEGIN
gfrblk(&gdaphnm);
err (3"sSystem error - cannot get gda");
END;
giodda{%gdaphm);
gcopda(igdabas, SLgdaphm);
galoat{gatsiz):
RETURN 3
EAND
{xginpt) PROCEDURE (fentity REF LIST, addrsl REF LIST,
addrs2 REF LIST); 6C1D8
ZInput a diagram in SPL format from the specified bhlock
of the sequential file listed and store it as an NLS
diagrarm connected to the statement provided.$
LOCAL filenamel 401, tpbhlock REF, tp2 REF, tpstat REF,
gda REF, n, msgerr;
LOCAL STRING locstrf2003, errstrf2003;
e —— e —————
% Convert from FE argument format %
IF &fentity THEN
Inkprs{ ELEM {fentity#iftppairl, Sfilename); %parse
1ink%
IF &addrsl THEH
Stpblock _ ELEM ¥addrsl#Cltppair3l
ELSE ftpblock _ 07
Ltpstat _ ELEM #addrs2§Ltppairi;
% g2t input file name to locstr 2%
iF &fentity
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THEN % use name supplied bv user 2
CASE Inbfls{ Sfilename, 0, Slocstr) OF
= lhostn: NULL;3
ENDCASE
err($"Remote File Manipulations Not
Implemented Yet")
ELSE % construct default name %
err{$"Specify name™);
% get a splifr %
IF NOT splifn_sgtifn(0B,3locstr,5errstr)
THEN err(Serrstr);
% open the file %
IF NOT SKIP fopenf(spljfn, 070000200000R)
THERN
BEGIN
reljfn(splifn);
splifn_0O;
err($"Cannot open file¥);
END 2
% get the block number %
IF Ztpbhlock THEN
BECIN
&tp2 _ Ltpblock #+ d2sel:;
*Jocstr* _ tpblock tp2:
n _ VALUZ{3locstr);
IF n <= 0 THEN n _ 13
AR
ELSE
n _ 1;
check to see if the block is on the file %
I7 NOT spifb{n) THEN
err{$"SPL block not found®);
create the diagram %
4gda _ glda();
gdgman{&gda, gcreate, tpstat, 0);
% read the SPL data 2%
msgerr _ splrd(&gda);
mark the statement and recreate the display %
gracred();
dpset{dsprfmt, tpstat, endfil, endfil);
ST tpstat _ SF{tpstat) SEf{tpstat), " (see attached
diagram)";
note any errors on the statement 3
IF msgerr THENX
BEGIN
ST tpstat _ SF{tpstat) SE{tpstat), EOL,
YERRORS in BLQOCK Y, STRING{n), =OL,
"{one or more of the following encountered)®;
IF¥ msgerr -.A splelil THEWN
ST tpstat _ SF{tpstat) SE(tnstat), EOL,
"-margin ertor™s
IF msgerr .4 sple02 THEU
ST tpstat _ SF{tpstat) SE(tpstat), FOL,
H-unknown command®:
IF msgerr A splel3 THEN
ST tpstat _ SF{tpstat) SE{(tpstat), EOL,

@

e

SO

N
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“-]line error™;
IF msgerr .4 splel4 THEN
8T tpstat _ SF(tpstat) SE(tpstat), FOL,
"—taext error®;
TF msgerr -A sple05 THEN
ST tpstat _ SF(tpstat) SE{(tpstat), FOL,
"-keyword unknoun’;
IF msgerr .A sple06 THEN
ST tpstat _ SF{tpstat) SE(tpstat), EOL,
i-keyuword value error";
IF msgerr -.A sple07 THEY
ST tpstat _ SF{ipstat) SE(tpstat), EOL,
“-data range error®;
END 3
% This code was executed in cleanup mode in NLS-8.5 -
it is comrented out
IF spljfn THEN
BEGIN
2% close the file %2
IF NOT SKIP Iclosfisplifn)
THEN err($"Cannot close file™);
%% release s213ifn %%

relifn{splifn);
splifn_0;j;
END;
%
RETURN}
END.

(xglabl) PROCEDURE (bugl REF LIST,address REF LIST); 6C1DY

2caption diagrams - lable mode%

LOCAL scdl, text REF, stid, gda, il, pcdl, mchars,
nlines, depth, width;

LOCAL TEY¥T POINTER tonl, tp2:

REF gda:

2 - X
scdl _ gcnwvbug{ &bugl );

&gda _ gdacds{scdl);

gckemp(&gda);

gckopn{&gda);

Stext _ ELEM faddress#Ctppairl; %addr. of text pointer
block%
tpl _
tpliL13

———3

text;
_ text[11;
tp2 _ text [23:
tp2T13 _ textf31;
mchars _ gtfit(S5tpl, $tp2 : nlines);
pcdl _ gridxy(&gda, scdl.Xxc, scdl.yc);
width _ (2*gda.gdabdr) + {mchars*gda.gdacu);
depth _ {2*gda.gdabdr) + {(nlines*gda.gdach);
il.yc _ gsigne(pcdl.yc) + gda.gdach + gda.gdabdr;
CASE gda.gdajus OF
=12 %left%
BEGIN
il.xc _ gsigne{ncdle.Xc) - gda.gdabdr;
END
=232 %right%
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BECIN
il.xc _ gsigne{pcdl.xc) * gda.gdabdr - width;
END;
=32 %centerd
BEGIN
ilexc _ gsigne(pcdl.xc) - width/2;
END
ENDCASES
stid _ gbldtn(&gda, il, width, depth, $tpl, 3tn2);
gpsopn();
gmvin{&gda, stid, gda.gorg, FALSE):
gpscls();
RETURN?
END.
{xglong) PROCEDURE ( ent REF LIST, bugl REF LIST, tobug REF
LIST); ACID10

%Handle the extension and contraction (hackspace) of
long lines.%
LOCAL atptl, to, entity, gda, gi, atadr, stid, dsp;
RE¥ gday, gi, atadr:
Fmmmmmmmm e %
% Convert from FE argument format %
entity _ ELEM #entfifcutypel;
atptl _ gcnvbug{ &bhugl );
to _ gcnvbug( &tobug );
CASE entity OF
=20, =22: REXTEND Visibly or Invisibly%®
REGIN
IF NOT fatadr _ gfind(line, atotl : &gda, stid,
dsp) THEYN
err{5”1line pot found™);
gckemp(&gda);
gckopn{(Agda);
gpsopn{);
gnvdel{&atadr, FALSE):
§gi _ gexlgi(stid, dsp, entity, gda.gdalcd _
gridxy{dgday, to.xCy, t0.y¥C), gda.glstid 3 stid,
dsp);
IF &gi THEN
gmvgi{&gda, &4gi, gda.gorg, stid, dsp, FALSE);
gpscls{);
END>
= 213 %BACKSPACE%
BEGIN
IF NOT &atadr _ gfind{line, atptl : &gda, stid,
dsp) THEN
err{%™1line not found¥);
gckemp{figda);
gckopn{&gda);
gosopn();
gmvdel{fatadr, FALSE):
&91i _ gexigi(stid, dsp, entity, 0, gda.glistid 3
stid, dsp);
IF &gi THEW
gmvgi{&gday, &gi, gda.gorg, stid, dsp, FALSE);
gpscls();
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END
ZNDCASE err{notvet);
RETURN?

END, .
{xgmove) PROCEDURE {(ent REF LIST,bucl REF LIST, bug2 REF
LIST, frombug REF LIST, tobug REF LIST): 6C1D11
ZMove2

LOCAL entitysatptl, atot2, from, to, gda REF;

; SNSRI ———

o

% Convert from FE argument format 2
entity _ ELEM Fenti#Tcutypel;
atptl _ gecnvbug{ &£bugl )3
atpt2 _ gcnvbug{ fbug? );
from _ gcnvbug{ &frombug );
to _ gcnvbug{ £tobug )3
CASE entity OF
= 100: 2FIGURES
BECIN
gnove{FALSE, figure, atptl, atpt2, from, to);
END;
= 272 %Group of FIGUREX
BECIN
gnove{TRUE, figure, atptl, atpt2, from, to);
END
= 101: 3ZRECTANGLEZ
BEGIN
agmove{F2ALSE, rectangle, atptl, atot2, from, to);
END 3
= 102z SLINE%
BEGIN
gmove(FALSE, line, atptl, atpt2, from, to):
END;
= 103: 3ZUNCONSTRAINED LINEZ
BEGIN
gnove{FALSE, line, atptl, atnt2, from, to):
END;
= 1042 $POINTS
BEGIN
gnove{FALSE, point, atptl, atpt2, from, to):
END
= 1053 3RCIRCLER
BEGIN
gmove (FALSE, circle, atptl, atpt2, from, to);
END;
= 1062 2DIAMONDZ
BEGIN
amove{FALSE, diamond, atptil, atpt2, from, to):;
END;
= 1072 3JITRIANGLES
BEGIN
gmove{FALSE, itriangle, ateptl, atpt2, frem, to);
END;
= 1082 ZARROWHEADZ
BEGIN
gmove {FALSE, arrowhead, atptl, atpt2, from, to):
EXND;
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= c¥annotation: %Statement - that is annotation®
BEGIN
grove {FALSE, annotation, atptl, atpt2, from, to);
END
702 2CELL%
BECIN
err{notvet);
END;
792 ZDIAGRAMS
BEGIN
err{notvet);
END;
ENDCASE err{notvyet);
RETURNS
END.
{xgorg) PROCEDURE {ent REF LIST, addrsl REF LIST, addrs2
REF LIST); AC1ID12
2Initiate diagrams, cells, and subcells%
LOCAL entity, tpl REF, tp2 REF, gda REF, clear;

;
li

i

% Convert frowm FE argument format 2
entity _ EBELEV f#entf#ifcutypels
L&tpl _ ELEY §addrsl#f Ctppairl:
IF faddrs?2 THEN
§tp2 _ ELEY #addrs24 [tppairl;
CASE entity OF
= 79: ZDIAGRAMZ
BECIN
&gda _ glda();
clear _ gda.gdstid; %save to see if screen must
be cleared2
gdogman(&gda, gcreate, tpl, 0);
I clear THEN
grecred() 32previous diagram pnrotraved in
viewport%
ELSE
BEGIN =2viewport had been empty2
gsetpv{&gda);
goutmgn{(fgda)s
gdspdg(&gda);
END 3
dpsat(dsprfmt, tpl, endfil, endfil);
ST tnl _ SF(tpl) SE(tpl), ¥ (see attached
diagram)™;
END;
EUDCASE err{notvet);
RETURN3
{xgport) PROCEDURE (address REF LIST, bugl REF LIST); 6C1D13
%Portray the diagram at tpl in the viewport at scd.3?
LOCAL tpl1 REF, scd, cleary,gda REF, blkadr REF, stdh;
e ——— %
% Convert from FE argument format %
scd _ gcnvbug{ &bugl )3
§tpl _ ELEM faddressfiTtppairl;
&gda _ glda(); 3%not correct fix%
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clear _ gda-.gdstid; %save to see if screen must bhe
cleared?

IF NOT lodprop{tpi, dhtyp 2 &£hlkadr, stdh) THEN
err(5¥diagram not found");

gda.gdstid _ tpl:

gda.gtstid _ getitree{stdb);

gdas.gcstid _ 07

gda.glstid _ 03

gda.gorg _ 03

gda.gmleft _ blkadrisdbhdll.gmarcleft;
gda.gmright _ DlkadrIsdbhdll.gmaraorights?
gda. gmtop — blkadrUsdbhdll.gmargtop;

gda. gmbottom _ blkadrIsdbhdll.gmarghottom;
gda.guleft - float(gsigne(gda.guleft));
gda.guright _ float{(gsigne{gda.gmright));
gda. gwtop _ float{gsigne(gda-.gmtop));
gda. gwbottor _ float(gsigne{gda.gmbottom));
%NOTE: CCDE FOR DOLD FILES. 1If cld file {(length of
diagram header block is less than current length), use
default resolution. Otherwise use resolution from
property block%
gda.gdares _ IF getdblen{stdb) - sdbhdl < gdhsiz
THEN dfltr
ELSE blkadrisdbhdll.gdhress
IF clear THEY
grecred() %previous diagram protraved in viswport%
ELSE
BEGIY Zviewport had been emptvys
gsetpv{&gda);
goutmgn{&gda);
gdspdg(igda):
END
RETURN>
END.

{xgref) PROCEDURE (tpl): 6C1D14
ZRefer to a cells
REF result,tepl;

Fmmmm e 3
err{notvet);
RETURN?

END.

{xgrentr) PROCEDURE ; 6C1D15
¥Initialize for re-entry into graphics subsystem.%
LOCAL i:

REF result;

RETORN;
END.
(xgreset) PROCEDURE {ent REF LIST): 6CIN16
ZReset to user or system defaultig
LOCAL entity, gda REF, propdatal2l;
R 3
% convert from fe argument format 2
entity _ ELEY jientfilcutypel;
CASE entity 0OF



SKOs

12-Jul-78 15:25

=182 %4
BEGIN
Lgda
gsdfl
END
ENDCASE
RETURN 3
END'

< NINE, GRAPHICS.UNLS;17, > 60

rauspecs?

- glda():
t{(&gda);

arr{notyet);

(xgset) PROCEDURE (ent REF LIST, ent2 REF

L1IST);

%setup various environment variables$
LOCAL tpl REF, tp2 REF, entitv, param,

pvalue, cds
%— -

»
7

—_—

% Convert from FE argument format 2

entity _
CASE =zntity
=103 %3
REGIN

param

word%

Lada

CASE

1}

=

EN

END3
=29z %e
BECIN
Lgda
paranm
word?
CASHE

it

EN

ELEM fentfifcuwtypel;
OF
ustification typet

- ELEM #ent2#Lfcwtypel;

_ glda();

param OF

83: %2left%
gda.gdajus _ 1;

343 Zright%
gda.cdajus _
852 ‘%center?
gda.gdajus _ 33
DCASE?

23

mphasis byte%

— glda();
- ELEM jent2{ifcuwtypel

param OF

12 Zmedium%

gda. gdaemp.genpb _ 07
3: %1light%

gda.gdaemp.genmpb _ 13
43  2Zholdg
gda.gdaemp.gempbh _ 23

53 %slanted?
gda.gdaemp. gemps 13
62 %straight%
gda.gdaemp.gemps 03
73 Zunderlined%
gda.gdaemp.gempu _ 13
8: %not underlined%
gda. gdaemp.gempu _ 03
93 %monospaced$
gda.gdaemp.gempn _ 12
10: 2proportionally s
gda.gdaemp.gempn _ 07
DCASE:;

LIST, 2nt3 REF
6C1D17

scd, gda REF,

%ent2 is a command

7 %ent2 is a command

paced?
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END;
=162 %margin%
REGIM
&gda _ g9lda();
gckemp{8gda);
param _ ELEM fient2i#Tcwtvpel; %ent? is a command
word%
I &Zent3 THEY
BEGIN

scd _ gcnvbug( &ent3 ); %ent3d is a point%
cds _ gridxv(&cda, scd.xc, scd.vc);
END3
gmgnfl _ TRUE;
CASE param OF
= 622 %on%
gmgrfl _ TRUE; %margins on%
653: Roff2
gmgnfl _ FALSE; %marcgins off%
g3s 2lefi:
IF¥ gsigne(cds.xc)<gsigne(gda.gnright)
THEN gda.gmleft cds.XCy
84: %right%
IF gsigne{cds.xc)>gsigne{gda-.gmieft)
THEN gda.gmright cdss XC}
%top%
IF gsigne{cds.yc)>gsigne{gda.gmbottnnm)
THEY gda.gmtop _ cds.ycs
ghottom®
IF gsigne{cds.vc)<gsigne{gda.gmtop)
THEY gda.gmbottom _ cds.vc)
ENDCASE err{notvet);
grpdhd(&gda); 2reprop diagram header block%
goutmgn{&gda);
END;
=172 3grid size%
BEGIN
fgda _ glda();
S5tpl _ ELEM {#ent2) Ctppairl; %ent2 is textt
gda.gdagrd _ gtxtpg(&tpl, Kgda);
END;
=1083 %Zarrowhead size%
BEGIV
&gda _ glda();
§tpl _ ELEM f#ent2y Ltppairl; %2ent? is text%
£tp2 _ EBELEM fent3dy Ctppairld; %entld is textd
&store heigth and half width%
gda.gdaahgt _ gsetas(igda, &tpl, Ltp2:
gda.gdaawdt)?
END;
=23 %character size%
DEGIN
&gda _ glda();
&tpl _ ELEY #ent2f [tppairl; Ient?2 is text®
gda.gdach _ gsetcs({&cgda, &ipl: gda.gdacw);
END 3
=253 %font2

"

il
o)
=N
se

il
0
)}
as
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BEGIN
L£g9da _ glda();
param _ ELEM $ent2§Lcwtypel; 3%ent2 is a command

word%
gda.qgdafnt _ gsetf(param);
END;
=1222 %viewgraph mode%
REGIN
paramp _ BELEM #ent2fLcutvpel; %ent2 is a command
word%
IF param=53 %0ff® THEW ghlrrc_1 ELSE gblrrc_7;
END;
=263 %1line type%
BEGIN
param _ ELEM #ent2#fcuwtypel; %ent? is a command
word%

£gda _ glda();
CASE param O0OF
= 13 %s011i4d%
gdas=gdalvec
= 22 %dot3
gda.gdalvec _ vcdot;
= 32 %2dot-dash%
gda.gdalvec _ vcddash;
= 43 2short-dash%
gda.gdalvec _ vcsdash;
= 53 %long-dashl

vesolid;

gda.gdalvec _ vcldash;
ENDCASE err(notvyet):;
END;
=273 %line stvle%
BECIN ’
varam _ ELEM fent2#fcwtypel; %ent?2 is a command
word%

fgda _ glda();
CASE param OF :
= 13 %extra fine%
pvalue _ lsextras
= 23 %fine%
pvalue _ 1sfine;
=33 %regulard
pvalue _ 1sregulars
43 %holdz
pvalue _ lsholds
= 53 3Zvery bold%
pvalue _ lIsvbold:
ENDCASE err(notyet):;
gda.gdalint _ lstablf{pvalue - 1)*23;
gda.gdalbrd _ lstablrf{pvalue - 1)%*2 + 171

END 3
=232 %terminal type%
BEGIN
param _ BLEM fent2#iCcutypel; 2Bent2 is a command
word2

CASE param OF
= 12 2t4014%
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gdavityp _ t4014;
= 23 3%t4012%

gdevtyp _ t4012;
ENDCASE err{notyet);

END
ENDCASE err(notvet);
RETURYNS
END.
{xgshow) PROCEDURE {ent REF LIST,ent2 REF LIST, ent3 REF
LIsT);> 6C1D18

%Show things.%
LDCAL scd, scd2, entity, param, gda REF, fig;
% -—3%
% convert fromw fe arcument format 2%
entity _ ELEM #enti#lfcrtypels
CASE entity OF
=172 %gridz
BEGIN
scd _ genvbug{ &ent2 )7 %ent2 - point selections®
scd2 _ genvbug{ &ent3 )7 2ent3 - point
selections%
&Lgda _ gdacds{scd2);
gckemp(&gda);
gsgrid(&gda, scdy, scd2);
END;
=182 %2drawspecs%
BEGIN
scd _ genvbug{ &ent2 ); Zent2 - point selactions?
fgda _ glda();

gsdrws{&gda);
END;
=302 %specific drauspecs%
BEGIN
param _ ELEY #ent2#fcwtypel; 2Zent?2 is a command
word%

scd _ gcenvbug( &ent3 )7 %ent3 is a peint

selection%

IF param = cuwannotation %statement?
THEN gchngt{(0, 0, scd, FALSE, TRUE)
ELSE

REGIN
CASE param OF
= 1003 FFIGURER
fiqg _ figure;
= 101: SRECTANGLEZR
fig _ rectangle;
= 1023 SLINER
fig _ line?
= 1043 2POINTS
fig _ point;
= 1053 SCIRCLE®R
fig _ circle;

1062 2DIAMDND%

fig _ diamond;

= 1073 SITRIANGLEZ
fig _ itriangle;

1}
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= 1083 %ZARRDWHEADZ
fig _ arrowhead;
ENDCASE err(notvet);
gchngi{0, fig, 0, scd, FALSE, TRUE);

END;
END3
=243 Zunits®
BEGIN
fgda _ glda();
gsunit{fgda);
ENR;
ENDCASE eorri{notvet);
RETURY 3

END.

(xgterm) PROCEDURE 3

%Terminate the graphics subsystem.®

LOCAL i, next;

REF gcommands, garglist, gshwst, gprwndw, result,
gdabas, gdaphm, gbiunt, gunitb?

dfedew(): tdelete F¥T graphics mindou$
gfrewma(); %return wa storage%
gfreat();
girblk(&gbiunt); %return unit tzble storage?
gfrbik{&gunith);
gfrblk{&gdaphm);
UNTIL ¥WOT &£gdabas DO
BEGIN
next_gdabas.gdanxte
gfrbilk(&gdabas);
&dgdabas_next;
END?

6C1D1%

gfrist{&gcommands) %deallocate hatch commands commands

list%;
gfrlist{(f&garglist) %deallocate FE argument list%:
delwa(fagprundu)? 2delete ma%

gfrstr{fgshust); 2deallocate show commands string?

RETORE ;
END.

{xgtest) PRCCEDURE;

LOCAL x1,v1,x2,v2;
LOCAL STRING 5[5],

G — e ————— %
*s* THello";
gclr()r

gosoon{);

wtrect{0,0,4085,2932);3

FOR »1_2100 0P 400 ONTIL >3500 DO
FOR y1_40 TP 400 ONTIL >2800 DO

wtrect(x1,vy1,x14200,v1+200);

wtline(0,1466,4095,1466);

Wtline(2047,0,2047,2932);

wtmark(400,400);

wtarc(1000,2400,400)3

wtchar{800,800,%,5s5);

gpscls();

6C1D20



SKO, 12-Jul-78 15:25 < NINE, GRAPHICS.NLS;17, > 65

RETURN 3
END.
{xgtran) PROCEDURE C1D21
¥Transform cells®
REF result:

e ————— 2
err{notyet);
RETURN:
END,
{xgupda) PROCEDURE 3 6C1D22

ZRecreate all graphics da®s%
REF result;
F=- - 32
grecred();
RETURN:
END.
{xgvprt) PROCEDURE (ent REF LIST,bugl REF LIST,hug2 REF
LIST): 6C1D23
%Viewport management$
LOCAL gda REFy,entityy,scdly,scd?2,
adgecd,
vebug, 32TRUE if vertical edge bugged, 2lise FALSEZ
gdanew REF,
gdanch REF, %gada for viewport sharing edge to bde

daleted?
Whiche, %which edge (left, right, top, bottom)3
xedge,
yedges}
Fmmmm—————————— 2

% convert from fe argument format %
entitv _ BLEM fentifcutyped:
scdl _ gecnvbug( &bugl )
scd2 _ genvbug{ &bug2 );
CASE entity OF
= 1532 %arase, i.2. delete edge
BEGIN
§gda_glda( : edgecd);
vebug _ gdahv{fgda, scdl: whiche);
2get a point on the edge to be daleted?
edgecd.xc _ IF vebug
THEN
IF whiche=ledge
THEN gda.gleft
ELSE gda.gright
ELSE scdl.xc}
edgecd.vCc _ IF wvebug
THEN scdl.yc
ELSE I¥ whiche=tedge
THEYN gda.gtop
ELSE gda.gbottom:
2get neighboring viewport%
Adgdangh _ gnghbr{fgda, edgecd);
IF { vebug AND (gda.gtop # gdangh.gtop OR
gda.gbottom # gdangh.gbottom)) OR
{ NOT vebug AND (gda.gleft ¥ gdangh.gleft OR
gda.gright # gdangh.gright)) THERN
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than

2 viewports”);
%expand viewport to be kepti

CASE whiche

=1ledge?
=readge?
=tedge?

oF

gda.gleft _ gdangh-.gleft;
gda.gright _ gdangh.grights;
gda.gtop _ gdangh.gtop;

=bedges
ENDCASE;
gdeldaldigdangh)?
END;
= 963 3%Perpendicular, i.e.
BEGIN
Lgda_glda( : edgecd);
vebug _ gdahv{&gda, scdl: wmhiche);
IF gdacds(scdl) # &gda THEN
err($"Edge not in wviewport®);
IF HNOT &gdanew_galblk{gdalgt) THEN
err{§"Cannot make any more edges');
agcopda(fadanew, §gda);
glnkda{fgdanew);
gdanexw.gdstid _ 07
xedge_ scdl.xc;
vedge_ scdl.vcy
I7 vebug THEN
BEGTIN %Splitting wiswport
I¥ edgecd.ycKyedge THEN
BEGIN 2ZNew wiewport is
0ld%
gda.gtop _ vedge;
gdanew.gbottom _ vedge;
END
ELSE
BEGIN 2¥ew viewport is
gda.gbottom _ yvedge;
gdanew. gtop _ vadges
END3
END
ELSE
BEGIN %Splitting viewport
IFT edgecd.xc<xedge THEN
BEGIY %New viewport is
0l1d%
gda. gright _
gfanew.gleft
END
ELSE
BEGIN %New viewport is
gda.gleft _ xedga3
gdanew.gright xadge;
END3
END?
END; -
ENDCASE err{notvet);
grecred();
RETURY®

gdas.gbottom _ gdangh.gbottom;

insert edge?

%no diagram in new viewport:

horizontally2

in bottom nart of

in top part of old%

vertically%
in right part of
xedages

_ Xedges

in left part of o01d%
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£ND.
(xgwdom) PROCEDURE {ent REF LIST,bugl REF LIST,bug?2 REF
LIST); 6C1D24

$¢manipulate the window to effect pan and zoon%
LOCAL entity, SCdl, SCd2l i; Xy Vg gda REF, CPair[%:"
blkadr REF, stdbs;
% - —
% convert from fe argument format %
entity _ ELEM fentidlcwtypel;
scdl _ IF &bugl THEN gcnvbug{ &bugl ) ELSE 03
scd?2 _ IF £bug?2 THEN gcnvbug{ £bug2 ) ELSE 03
Sgda _ glda();
ackemp{igda);
CASE entity OF
= 503 2IN%
BEGIN
¥ _ fdiv( fsub{(gda.guright, gda.qguleft), ffour);
v _ fdiv{ fsub{gda.gwltop, gda.gwbottom), ffour);

gda.guleft _ fadd(gda.guleft, x);
gda.guright _ fsub(gda.gwricht, x)3
gda.gutop — fsub{gda.gutop, V)’
gda.gwbottom _ fadd{gda.gwbottom, v);
END;

= 913 3%0UT%
BEGIN

x _ fdiv( fsub{gda.guright, gda.gwleft), ftuwo);
v _ fdiv( fsub{(gda.gwtop, oda.gubottom), Fftuo);
gda.guleft _ fsub{gda.guleft, x);

gda.guWright _ fadd{gda.guright, x);
gda-gutop _ fadd(gda.gutop, V)J
gda.gwbottom _ fsub(gda.gubottom, y)}
END;

= 932 %FULLSZ
BEGIN

IF NOT lodprop{gda.cadstid, dhtyp 3 &bhlkadr, stdb)
THEN err(53"diagram not found®™);

gda.guleft _
float{gsigne(blkadrIsdbhdlJ.amargleft));
gda.gwright _
float(gsigne(blkadrisdbhdlJ.gmargright));
qgda.gutop _
float{gsigne{(blkadrfsdhhdll.gmargtop));
gda.gubottom _
float(gsigne{blkadrisdhhdll.gmarghotton))s
EuD;
923 %T0%

BEGIN

gtranfi{scdi, Scpair s Sgdas+gdapx);
gtranf{scd2, Scpairl2l, Sgda+gdapx);
gda.guleft _ MIl{cpair s cpairlil);
gda.guright _ M¥AX{cpair s CD2irr27)s

"

gda.gubottom _ MIN{cpairT13l, cpairl31);
gda.gutop - UAX{(cpairfl12, copairf3l);
EXD3

= 14: 3MNOVER
BEGIN
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gtranf{scdl, 5cpair s Lgda+gdapx);
gtranf(scd2, Scpairf?23, igda+gdapx)}
¥ _ fsub{coair s Cpairf23);
y _ fsub{cpairfll, cpairL33);

agda.guleft - fadd{gda.guleft, x);
gda.grright _ fadd{gda.guright, x);
gda.gwtop - fadd(gda.gwtop, V)’
gda.gwbottom _ fadd{(gda.gwbhottom, v)3
END3

= 853 SCENTER®
BEGIN

gtranf{scdl, $Scpair » Sgda*gdapx);

cpairT2) _ fadd(gda.guleft,fdiv{fsub{gda.guright,
gda.guleft), ftuo));

cpairl3] _ fadd{gda.gubotton,fdiv(fsub(gda.gutop,
gda.gubottom), ftwo));

x _ fsub{cpair s Cpairf21);

¥ _ fsub(cpairfll, cpairf31);

gda.guleft _ fFadd(gda.gwleft, x);
gda.guright _ fadd{gda.guright, x);
gda.gwtop - fadd(gda.gwtop, v);

ada.gubottom
END;
ENMDCASE erct{notyet);
grecred();
RETURNS
END.
TFINISH.%23% 2 end of x-routine file for split version of

- fadd{gda.gubottom, v);
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subsystem?
%EXecution routine suppoort?
(gchngi) PROCEDURE (entity, fig, param, scd, chngfl,
showfl); ACIF1
%Change or show graphics instruction parameters%
LOCAL gi, workarea, stid, cda, dsp, atadr;
REF gi, gda, atadr?
§gda _ glda();
gckemp{&gda);
gckopn(&gda);
IF NOT &atadr _ ofind(fig, scd 3 &gda, stid, dsp) THEN
err{$¥figure not found - gchngi®);
workarea _ glodwa{(stid);
§gi _ qguautfworkareal.gwaaddr + gwahdls dsp;
IF showfl THEN %show current parameters®
BEGTIN
gfbctl(typenullit); %clear text screen3
gdlifmt(gi.gphvec, gi.gnhint, gi.gphbrd); %Line type
and style%
gfhctl{addcalit); 2wait for CA or CD and then
refresh screen%
END?
IF chngfl THEWN %change current parameters$
BEGIYN
CASE entity OF
= Jtype: Zline typed
gi.gphvec _ param}
= 1style: 2line stvle%
8EGIN
gi.grhint _ lstablf(param—-1)*231;
gi.gphbrd _ lstablf{(param-1)*2+171;
END 2
ENDCASE;
gnutwa(workarea);
gpsopn{();
gmydel (£atadr, TRUE)Y;
gmvgi(&gda, &gi, gda.gorg, stid, dspy FALSE)?
apscls();
END;
RETYRY
ENDe.
{gchngt) PROCEDURE f{entity, param, scd, chngfl, showfl);
6C1F2
%2The text format 1is changed or displayed for the
statement at scd%
LOCAL atadr, gda, stid, dsp, blkadr, stdb, tfoldT51,
tfnewl51;
REF param, atadr, gda, blkadr:;
§&gda _ glda();
gclkemp{&gda);
gckopn(&gda);
IF NOT &atadr _ gfind(annotation, scd 2 &gda, stid, dsn)
THEN
err{5”statement not found - gchngt™);
IF NOT lodprop{stid, gtftyp 2 &blkadr, stdh) THEN
err{%V”gtfitvp not found - gchngt™);
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myvbfbhf (&blkadr+sdbhdl, 5tfold, 5); %$save old text
format2
mybfbhf (&blkadr+sdbhdl, Stfnew, %); %initialize new

text formats

IF

IF

showfl THEN %show current text formats
BEGIN
gfbctl{typenullit); 2clear text screen?
gdtfmt(sgda, tfold.gtfch, tfold.gtfcw, tfold.gtfjus,
tfoldegtffnt, tfold.gtfemn);
gfbctl(addcalit)y 2wait for CA or CD and then
refresh screen®
END;
chngfl THEM¥ %change the text formats
BEGIN
CASE entity QF
=jstfct: Zjustification%

tfneuw.gtfius _ &varam?
=29: %emphasis bvte?
BEGIN

CASE param QOF
= 13 %Smedium%
tfnew.gtfemp.gemph 07
= 33 %light%
tfnew.gtfemp.cenmph 1;
= 43 %bhold%
tfnew. gtfemp.gempb 2;
= 52 %slanted®
tfnew.gtfempa.gemps 1;
= 63 %straight%
tfnew.gtfemp.gemps 0;
= 7% %underlined®
tfnev.gtfemp.gempuy _ 13
= 82 %not underlined%
tfnew.gtfemp.gempu _ 0;
= 93 %monospaced?
tfnew.gtfemp.gempnm _ 1;
= 102 %proportionally spaced?
tfneuw.gtfemp.gempn 03
ENDCASE;
END3
=font: %font%
BEGTY
tfnew.gtffnt _ gsetf{param);
ZSHOULD TCAUSE OTHER TEXT FORMAT FIELDS TD
CHANGE TOO%

ENDj
=chsizes %character size%
BEGIN
tfnew.gtfch _ gsetcs(&gda, &param?
tfnew.gtfcu);
gntund(3tfold, Stfneuw, stid);
END;
ENDCASE;
reprop(stid, gtftvp, S5, Stfnew);
gpsopn{);

gmvdel{fatadr, TRUE);
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gavtn{&gda, stid, gclorg{stid), FALSE);
gpscls{);
END3

RETURN3

END .

{gclorg) PROCEDURE (stid); 6C1F3
%ZGiven an stid find the coordinates of the cell
containing the node.%

RETURN{(D);
END.

(gcnvbug) % convert front-end cursor coordinates %

PROCEDURE {(bug REF LIST 2 => crdin %2); &C1F4
% Procedure description

FUONCTION
Convert front-end noint selection to coordinates
for graphics back-end. Set global for current
coordinates (last point bugged on graphics
sSCcreend.
ARGUMENTS
bug: front-end point selection
RESULTS
crdin: convaerted coords {xcoordinate in LH,
vcoordinate in RH)
NON-STANDARD COWTROL
none
GLOPALS
Set
glastxy
%
%2 Declarations %
LDCAL crdin;
% Get coordinates from point selection list an?d convert
to internal coordinate system %
crdineXc _ glastXy.Xc (ELEM f#bugllfxcoordl .A
TTTTTIR)* 43
crdin.vyc _ glastxv.yc
TT777783)*4;
% Return 3%
RETURN{crdin);
END.

(ELE¥M jbugffycoordl A

{gcopy) PERACEDURE (delflg, grpflg, fiag, atptl, atnt2, from,
to); H6C1FS
%The figure of type fig disnlaved at screep location
atptl is copied to "to" from coordinates ""from™ and the
file is updated., 1If delflg is true, the ¥from" figure
is deleted.®
LOCAL atadr, i, sgda, dgda, sstid, sdsp, dstid, ddsp,
gi, op, atot;
REF a‘tarﬂr, Sgda’ dgda, giyz
2 - %
gckemp (gdacds{to));
IF groflg THEM
BESIY
gcikgrp{atptl, atpt2);
giptrat(); %initialize attach table next entry
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pointer%
&sgda _ gdacds{atptl);
gpsopn{);
WHILE (Satadr _ gnxtat{)) DO
I (atadr.gatop=fig Ok fig=figure) AND MNOT
{atadr.gatnew) THEN
IF ginside(atadr.gatcd, atpti, atpt2) THEN
BEGIN
sstid _ atadr.gatstid;
sdsp _ atadr.gatdsps
op _ atadr.gatop;
atpt _ atadr.gatcd;
&dgda _ adacds{(to):
gckopn(&dgda);
&gi _ gcopgi{sstid, sdsp, op, gridnc{isgda,
idgda, &atadr, from, to), dgda-.glstid 3
dstid, ddsp);
IF delflg THEN
BEGIN
gmvdel{&atadr, TRUE);
gdelgi(sstid, sdsp, op);
END3
IF op=annotation THEN
grvin(&dgda, dstid, dgda.gorg, TRUE)

ELSE
IF Lgi THEN
gmvgi(&dgda, &gi, dgda.gorg, dstid,
END?

goscls();
%now clear the modify bits%
giptrat(); %initialize attach table next entry
pointer%
HHILE {(&atadr
BEGIYN
I7 atadr.gatnew THEN atadr.gatnen
Latadr _ £fatadr + gattel;
END;
RETURN;
END
ELSE
BEGIW
IF NOT &Latadr _ gfind(fig, atpotl : &sgda, sstid,
sdsp) THEN
err{(%¥figure not found - gcopy");
op _ atadr.gatop;
&dgda _ gdacds{to);
gckopn(&dgda);
&g9i _ gcopgi{(sstid, sdsp, op, gridnc{isgda, fdgda,
&atadry, €rom, to), dgda.glstid : dstid, ddsp);
gpsopn();
IF delflg THEV
PEGIY
gmvdel(Katadr, TRUE):
adelgi(sstid, sdsp, op);
END;

_ gnxtat()) DO

FALSE;
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iF op=annotation THEE
gnvtn{&dgda, dstid, dgda.gorg, FALSE)
ELSE
IF Agi THEV
gmvgi(&dgda, &gi, dgda.gorg, dstid, ddsp,

FALSE);
gpscls();
RETURY;
£ND3

ENDa .

{gcout) PRUCEDURE ( i BC1F6
%2Traces the diagram indicated onto an output device3
node, %5tid or Sid of the diagram%
x1, ¥r, yt, vb, %houndary ir thousands - y positive
downg
rulflg, %true if a boarder is to tuled around
the figure2
PITOC, %address of the gutput routine to be
used?
whoflg, %0=graphics subsystem, 1=output
processors
rotflg); number of counterclockuwise guadrant

rotations%
LOCAL savdev, savat, blkadr, stcéh, stid;
LOCAL locgdar383; 2Zmust follow ogdalgt%
REF nodey, blkadr, nrseguk;
e ———————————— %
CASE whoflg OF
=03 %graphics subsystem?
BEGTN
stid _ node;
IF NOT lodprop{stid, dhtyp : &blkadr, stdb)
THEN
BEGIW
%cleanup and exit%
IF NOT SKIP Iclosf(comifn) THEW
err{$"Bad trouble - take the day off");
reljfn{comiin);
ert($¥diagram not found¥);

END;
savdev _ gdevtyp; gdevivp _ vconm;
END3
=12 %output processor®
BEGIN

stid _ origin?
stide.stfile _ prsequwk.sucstid.stfile;
IF (stid _ lkupfast{stid, 0, &node, rsid)) =
endfil THEN

RETURN(FALSE); 3%not found%
IF NOT lodprop{(stid, dhtyp : &blkadr, stdb)
THEY

RETURN(FALSE)> 32%not found%
savdev _ gdeviypj; gdeviyp _ si
adoutl _ proc;
END;

ENDCASF err{notyet):

nger}
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o,

e diagram trace out %

locgda-.gdstid _ stid;

locgda.gtstid _ getitree(stdb);

locgda.gestid _ 03

iocgda.glstid _ 03

locgda.gorg _ 03

locgda.gmleft _ blkadrisdbhdll.gmargleft;
locgdae.gmright _ blkadrifsdbhdll.gmargrights
locgda.gmtop _ blkadrfsdbhdll.gmargtop?
iocgda.gmbottom _ blkadrTsdhhdll.gmargbottom;
locgda.guleft - float(gsigne(locgda.gmleft));
locgda.guright _ float{gsigne{locqgda.gmright));
locgda.gutop _ float{gsigne{locgda.gmtop));
locgda-gubottonm _ float{gsigne(locgda.gmbottom));
locgda.gleft _ x1;

locgfa.gright _ Xr}

locgda.gtop - ¥b - yvt;

locgda.gbottor _ 0; %paper size%

comx1fb _ x1;
comxrfb _ xrj
comytfh _ vyt;
conybfb _ vb;
gsetpv{Slocgda);
locgda.guleft
locoda.guright
locgda.gutop
locgda.gubottom _
% output the diagram
savat _ attach 2=
gdspdg{s$locgda);
iF whoflg=0 THEY
REGIN
gnosend{comnul)
gosend{comeof)
END;
gdevtyp _ savdev;
adoutl _ 03
attach _ savat;
RETURY;
END.

{gdlfmt) PROCEDURE (1ltv
2Display line format
LOCAL lsvalu}

LOCAL STRING strfs503

CASE ltvalu QOF
= vesolid: *str¥ _
= ycdot: ‘*str¥* _
= ycddash: Fstr* _
= ycsdashs F*str*
= ycldashs *str* _
ENDCASE *str*
gedsp(Sstr);

$find index in line
and broadness®

1svalu (1)

_ float(gsigne{locgda.gmleft));

float{gsigne(locgda.gmright));
float(gsigne(locgda.gmtop));
fleoat{gsigre(locgda.gmbottom));
%

03

3 gpsend{comnul);

s
'

alu, intnst, brdnss);
%

2
7

#line type solid”:

"line type dotted®;

"line type dot-dashed™;
_ "line type short-dashed®:
"line type long-dashed";

_ "invalid line typeo™;

styvlie table for matching

bC1F7

intensity
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UNTIL 1svalu = Istsiz OR (lstablflsvalu*27 = intnst
AND 1stablirflsvalu*2+11 = brdnss) DO
BUMP 1svalu;
Zindex+l is line style code%
CASE 1svalu+l OF
I1sextras * str* _ "line style extra fine';
Isfine: ‘*gtr* _ "line style fine";
isregular: “*str* _ "line stvle regular®;
1sbold: “*str* _ "line style bold®;
I1svbold: “*str* _ "line stvle very bold¥:
ENDCASE “*str* _ "invalid 1line style®;
gedsp(Sstr);
RETURN?
END .
(gdtfmt) PROCEDURE (gda, height, width, jvalue, fvalue,
svalue): 6C1FB
2D1isplay text format%
LOCAL 33
LOCAL STRING strf5031:;
REF adaj
%character size%
*str* _ "character height ";
gfltxt(Sstr, £div(float(height), gda.gdares));
*str* _ *str¥*, " W, *Tgbuabbl*, ¥ yidth "3
gfltxt{8str, fdiv{float(width), gda.gdares));
IF *Cgbuabbhd*="in" THEN
BEGIN %Give character size in points too%
J _ grfix(fdiv{fdiv(float(height), gda.gdares),
fpoint));
*gtr* _ F*str¥, ¥ in (¥, STERING{(j), ¥ »nt)"M;
gedsp{(3str);
END
ELSF guedsp(3str);
Zijustification®
CASE jvalue OF
=13 %leftz
*str* _ "left justification";
=2: %right2
*str* _ "right justification®;
=332 %center3
*str* _ "center justification¥;
ENDCASE:
gedsp(Sstr);
zfonts
CASE fvalue OF
=fntc: *str* _ "Courier font";
=fntd: *strc* _ "Directory font";
=fntfs “*str* “Film font™;
=fnto: *str* _ "ORCB font";
=fntnm: *str* _ ¥NMAMIcrofont font";
=fntn: *str* _ "NewsGothic font";
=fntt: *str* _ "TimesRoman font";
ENDCASE *str* _ ®Invalid font";
gedsp{($str);
%2emphasis®
CASE svalue.gempb OF

Wik donon
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*str* _ PMedium boldness™;
*str¥* _ YlLight typeface™;
*str¥* _ "Bold typefaces
ENDCASE *str* _ "Invalid typeface™;
gedsp{Sstr);
I¥ svalue.genps
THEN *str* _ " - Slanted®
ELSE *str* _ " - Straight";
gedsp{($str);
IF svalue.gempu
THEN *str* _ " - Underlined®
ELSE *str* _ ¥ - Not underlined®;
gedsp($str);
IF svalue.gempn
THEN *str* _ " - Monospaced®

imoin

e wo v

0
1
2
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ELSE *str* _ " - proportional spacing®;

gadsp{(S$str);
RETURN;
ERD.

{yerase) PROCEDURE (grpflg, fig, atptl, atpt2);
%The figure of type fig displaved at screen
atptl is deleted and marked.2
LOCAL atadr, gda, stid, Adsp, op, i3
REF atadr, gdaj
% - 3
gckemp (gdacds{(atptl));

IF grpflg THEN
BEGIN
gckarp(atptl, atpt2);
gpsoon{);

. 4C1iF¢S
location

giptrat(); 2initialize attach table next entry

pointer%
WHILE (fatadr gnxtat()) L0

IF. atadr.gatop=fig OR fig=Ffigure THEN

IF ginside(atadr.gatcd, atptl, atpt?) THEX

BEGIN
Lgda _ gdacds{atadr.gatcd);
stid _ atadr.gatstid;
dsp _ atadr.gatdsp;
op _ atadr.gatop;
gmvdel{&atadr, TRUE):
gdelgi{stid, dsp, op);
END;

goscls();

RETURN;

END

ELSE
BEGIN

IF NOT Satadr _ gfind(fig, atotl : &gda, stid, dsp)

THEN err{&"figure not found - gerase"):
gpsopn();

op _ atadr.gaton;

gmvdel{&atadr, TRUE):;

gdelgi{stid, dsp, op):

gpscls();

RETURN;
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£ND3
ENDs
{(gmakewindow) % LR 3 make initial graphics window %
PROCEDURE? 6C1F10
% Procedure description
FUNCTION
R1locate and initialize a window area (BE display
structure) for the initial graphics window. Do 2
FE create window command. Store the returned
window id in the allocated uwindow area.
ARGUVMENTS
nona
RESTLTS
none
NOM-STANDRARD CONTROL
nore
GLORALS
Sets gprwndw
%
%2 Declarations %
REF grrwndw, orund%;
LOCAL LIST retlistf13s
REF gcommands;
% Set up window area %
Lgprundw _ newwa(); %allocate window area%
2defaults from primary windou?%
gprundwW.wiatt _ prandw.wiatt;
gorundw.wiselector _ pryndvw.wiselectors
gprwndw. widowner _ pranduw.widindex; %Zuser pripmary
window as owning%
gporundw.wtype _ guiype; 2%graphics window tvpe%
gorwndu. wipriority _ 23 %allows other windows to
overlap2
gorundu. auplx _ scnleft; %window left boundarv?
gprund®. wuply _ scntop; 2uindow top houndary$®
gorwndw.wlrx _ scnright; %window right boundarv%
gorwndw.wlry _ scnbot; %window bottom boundarv?®
% Create graphics window in FE %
figcopmands# _
bldcuw{&gprund«, &gcommands); % build FE command 2
premds{FALSE, &g9commands, FALSE, Sretlist); % send
to FE 3
gprunfu.widindex
%
ftgcommandsy _
% Return 2%
RETURYN3
END.

ELEM fretlistylf1l; % store FE wid

—

(gmove) PROCEDURE (grpflg, fig, atptl, atpt2, from, to);
6C1711
%2The figure of type fig displayed at screen location
atptl is copied to Yto" from coordinates "from™ and the
figure at the "from™ coordinates is then deleted. Both
files are updated.?
LOCAL atadr, i, gda, stid, 4dsp, gi, op, atpt;

<
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REF atadr, gda, gi;

P e e e a

IF gdacds{(from) = gdacds{to) THEN
LSgtrnsl(grpflg, fig, atptl, atpt2, from, to)
ELSE
gcopy{TRUE, grpflg, fig, atptl, atpt2, from, to);
RETURH;
EliD.

{agntwnd) PROCEDURE (tfold, tfnew, stid); 6C1F12
2Calculate new text window 1if text will not fit in old
@indon%

LOCAL TEXT PDINTER tpf, tpe;
LOCAL wmnlines, cpline, dffrn, cds;
REF tfold, tfnew;
IF tfnew.gtfch > tfold.gtfch THEY
BECGIN
25et new window keeping same number of linest
cpline _ (tfold.gtfwdt — 2*tfold.gtfbdr) /7
tfold.gtfcws
nlines _ (tfold.gtfhgt - 2*tfold.gtfbdr) 7/
tfold.gtfch;
tinew.gtfwdt _ (2*tfnew.gtfhdr) +
{coline*tfnew.gtfcw)s
tfnew.gtfhgt _ (2*tfnew.gtfthdr) +
(nlines*tfnew.gtfch);
%Compare 0ld and new widths and extend rectancle
according to justification, i-e. change upper 1left
coordinate$
dffrn _ tfnew.gtfudt - tfold.gtfwdt;
cds _ tfold.gtfcds;
CASE tfnew.gtfijus OF
=12 %leftz
NULL: 3Zextend right2
=23: %right%
cds.Xc _ cds.xc — dffrn; Zextend left%
=32 Zcenter%
COS.XC _ Cds.xc = dffrn/2; %Zextend hoth2

ENDCASE;
tfnew.gtfcds _ cds:
END;
RETURY?
ElD.
(gsdrws) PROCEDURE {gda): : 6C1F13

%2Show drawspecsy
LOCAL STRING strr501;
REF gdaj
gfbcti{typenullit); %clear text disvrlay screen%
3grids
*¥gtp* _ "grid u;
gfltxt(8str, fdiv(gda.gdagrd, gda.gdares));
guedsp(S$str);
Zresolution®
*gtr* _ "resolution *;
gfltxt(3%str, gda.adares);
*str* _ *gtr*, Y increments per";
guedsp(Sstr);
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%page size%
*str* _ ¥page size %3
gfltxt({8str, fdiv{float(absdit(gda.gmright,
gda.gmleft)), gda.gdares));
*gtr* _ *gtr*, ¥ M, *¥Tghuabhl*, " by "
gfltxt{gstr, fdiv{floatf{ahsdif{gda.gmtop,
gdz.gwbottom)), gda.gdares));
guedsp(S$str);
%text format%
gdtfmt(5gda, gda.gdach, gda.gdacw, gda.gdajusy
gda.gdafnt, gda.gdaemp);
%line type and style?
gdlifmt{gda.gdalvec, gda.gdalint, gda.gdalbrd);
%Zarrowhead size%
*str* _ "arrowhead height ¥3
gfitxt(8str, fdiv(float{gda.gdaahgt), gda.gdares));
*str* _ *gtr*x, " ", *Cgbuabbl*, " width *;
gfltxt($str, fdiv(float(ada.gdaawdt*2), gda.gdares))s
guedsp{8str);
gfbctl (addcalit, 5str); %wait for CA and then refresh
screen%
RETURN
END»
(gsetas) PROCEDUYRE (gda, param, param2)? 6C1F14
ZReturn arrowhead height and width%
RET param, param?2, gda?
RETURN{grfix(gtxtpg(&param, &gda)),
grfix(gtxtpg{&param2, 8gda)) 7 2);
ENDa.
{gsetcs) PROCEDURE {gda, param); 6C1F15
%Return character height and width%
LOCAL 37
REF param, gdaj}
3 _ grfix(gtxtpg{&param, &gda));
RETURN(F, fix(fdiv{(float{(i), aspctr)));
{gsetf) PROCEDURE (param); 6C1F16
ZReturn font code%
LOCAL 3
LOCAL STRING strf13;
CASE param OF
=13 %Courier font3d

3 _ fntc;
=23 %Directory font%
3 _ fntds
=3: %Film%
3 _ fntf;
=43 20RLCR%
3 _ fnto:
=53 SHMAMIcrofont$%

3 _ fatnm;
ZlewsGothich

3 _ fntn3
%*TimesRoman?

3 _ fntt;

ENDCASE err{notvet);

1]
(#))]
1}

i
el
L1
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RETURN(3);
E¥D.

{gsgrid) PROCEDURE (gda, scdl, scd?);

%Display the current grid peoints within the given
window.3%
LOCAL X, v, x1, v1, %2, v2, gil23;
REF gada;
¥ _ gridxy{(Sgda, scdl.xc, scdl.yc);
v _ gridxv{(&gda, scd2.%c, scdZ.yc)?
x1 _ MIN(gngrid(x.xc, &gda), gngrid(y.xc, &gda));
x2 _ YAX(gngrid(x.xc, &gda), gngrid(v.xc, &gda));
vl _ HAX(gngrid(x.vc, E£gda), gngrid(yv.vc, &gda));
y2 _ MIN(gngrid(x.yc, &gda), gngrid(v.yc, &gda));
gi _ 03
gi.gphops
gi.gphlgt
vy _ yl;
gpsopn();
DO
BEGIN
gitll.yc _ gcdgrdl(y, &gda);
X _ x1;3
DO
BECIY
gilll.xc _ gcdgrd(x, &gda);
gdspgi{fgda, 50i, 0, FALSE, 0, 0)7; %doesn”t
attaching table%
BUMP %3
END
UNTIL x > %2 0OR inptré;
BUMP DOHN v
END
UNTIL v < y2 OR inptrf;
gpscls():
RETURYN;
END.

int;

N O
LT ]

{gsunit) PRCCEDURE (gda);

%Show unit%
LOCAL 24ddr, i3
LOCAL STRING strr3073;
REF gda, addr, gunitb;
gfbctl{typenullit); Zclear text display screen%
%Basic unit%
*str* _ ¥Pasic unit ¥, *Cghuabbli*, " with ";
gfltxt(Sstr, gda.gdares);
*str* _ *str¥*,  increments per";
guedsp($str);
EUnits%
S&addr _ Sfgunitbs
FOE 4 _ 0 UP UNTIL =guntcl DO
BREGIN
IF *r&addrd* # *Tgbuabbl* THEN
BEGIN
*str* _ *C{addri*, " m;
gfltxt({Sstr, addr.gutnsi);
guedsp{Sstr);

6C1¥F17

6C1F18
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END?

&addr _ &addr + guntel; %go to next entrv%
END 3

gfhctl{addcalit, S$str); %wuwait for CA and refresh

screen%

RETURN

END.

{gtfit) PROCEDURE (tpl, tp2); 6C1F19
%2Given tpl and tp2 find the width and depth of a text
string-.%

LOCAL nlines, nchars, mchars, i}
LOCAL STRING strr20003;
REF tp1, tp2;
*str* _ tpl tp2;
nlines _ 0; nchars _ 03 wmchars _ 0;
IF str.L > 0 THEN nlines _ 1;
FOR i_1 0P UNTIL >str.L DO
CASE *str*[fil OF
=8P, =PT:
BEGIN
EUMP nchars;
mchars _ MAX{mchars, nchars);
END:
=NP:
BEGIN
RUMP niines:
nchars 03

END;
ENDCASE;
RETURN{mchars, nlines):;
(gtrnsl) PROCEDURE {(grpflg, fig, atptl, atpt2, from, to);

HCAF20
2The figure of tvpe fig displaved at screen location
atotl is translated tc "to" from location "froas® and the
file is updated.®
LOCAL atadr, i, gda, stid, dsp, gi, op, atpt:

REF atadr, gdar gi;

e —————— %

gckemp {gdacds{to));

I¥ grpflg THEN
BEGIN

gckgrp{atotl, atpt2);
giptrat(): 2initialize attach tahle next entry
pointer?
gnsoon();
WHILE (&atadr _ gnxtat{)) DO
IF {atadr.gatop=fig OR fig=figure) AMD HDT
(atadr.gatnew) THEN
If ginside(atadr.gatcd, atptl, atpt?2) THEN
BEGIN
fgda _ gdacds{atadr.gatcd);
stid _ atadr.gatstid;
dsp _ atadr.gatdsps
op _ atadr.gaton;
atopt atadre.gatcd:

-
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§gi _ gmovgi{stid, dsp, op, gricdnc{iagda,

Lgday, &atadr, from, to)):
gmvdel{datadr, TRUE);
IF op=annotation THEW

gnvtn(&gda, stid, gclorg{stid), TRUE)

ELSE
IF &gi THEN

< NINE, GRAPHICS.HNLS;17, >
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gavgi(&gda, 8gi, gclorg(stid), stid,

dsp; TRBE);
ENDj
gnpscls();
Znow clear the modify bits?
giptrat();
WHILE (&atadr _ gnxtat()) DO

If atadr.gatnew THEN atadr.gatnew

RETURY;

END
ELSE

BEGIN

FALSE?

IF ¥0T &atadr _ ¢find(fig, atptl : &gda, stid, dspn)

THEN

err{5"figure not found - gmove™);

gpsepn{);
op _ atadr.gatop?

&gi _ gmovgi(stid, dsp, ov, gridnc{igda, Lgda,

Eatadr, from, tO))}
gmvdel(Ratadr, TRUE);
IF op=annotation THEY

grvin{fcda, stid, gclorg{stid), FALSE)

ELSE
IF &gi THEY

amvgi{&gda, &gi, gclorg{(stid), stid, dsp,

FALSE);
gpscls();
RETURN;

END2

%SPL routines®2
{splrd) PROCEDURE (gda);

%In put a single block form the
in the gfa.3%
REF gdaj
LOCAL char, wvalue, se, msg, %1,
stid, dsp, gij
LOCAL TEXT POINTER sftp, setp;
LOCAL STRING locstrrf10073:
gckoon{fgda)s:
msg 03
L.ONP

BEGIH

char _ splinc();

CASE char OF

6C1G1

SPL file to the diagram

Yll XZI YE, Cdll Cd2;

="V, =3 3 %Margin command®

BEGIN
se _ FALSE;

iIF splrn{ 2 wvalue) THEN

gda.gmleft

value
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ELSE se _ TRUES

IF splrn( 2 wvalue) THEN gda.gmright
ELSE se _ TRUE;

IF splrn{ 3 value) THEN gda.gmtop _ walue
ELSE se _ TRUE;

I¥ splrn{ 3 value) THEN gda.gmbottom _ value
ELSE se _ TRUE:

IF gda.gmright-gda.gmleft{=0 THERN

value

BEGIN
se _ TRUE;?
gda.gmleft _ {(gda.gmright 2= gda.gmleft):
END;
IF gda.gmtop—gda.gmbottom«=0 THEN
BEGIN
se _ TRUE;
gda. gmtop _ {(gda.gmbottom := gda.gmtop);
£¥D;
gda.gwleft _ float{gsigne(gda.gmieft));
gda.guright _ float{gsigne(gda.gmright));
gda.guwtop _ float{gsignef{gda.gmtop));

gda.gubottom _ float(gsigne(gda.gmbottom));
grodhd{Xgda); 2Reorop diagram header block3%

splfel();
IF se THEN msg _ msg -V splel1;
END;
=Ly =1 2 %Line commmand?
BEGTIHN

se _ FALSE;

IF splrn( 2 value) THEN x1 value
ELSE se _ TRUE;

If splrn{ 3 value) THEN y1
FLSE se _ TRUE;

IF splrn{ 2 value) THEN %2 value
ELSE se _ TRUE;

IF splrn( 3 value) THEN y2 _ wvalue
ELSE se _ TRIUOE;

IF NOT se THEWN
BEGIN
cdl.xc _ x17 cdl.vc _ v1;
cd2.%Cc _ X223 c¢d2.vC _ y23
gi _ gbldgi(igda, line, 0, cdl, cd2, 0 3
stid, Adsp)s
END3

Logp
BEGIY
IF splrn( : value) THEM cdl.xc _ wvalue

ELSE EXIT LCOP;
IF splrn( 2 values) THEN cdl.vc _ value
ELSE BEGIY se _ TRUE; EXIT LOOP3; END;

gi _ gexlgi{stid, dspn, 20 %extend%, cdi,
gda.glstid 3 stid, dsp);
END3

splfel();

wiND3

=T, ="t 3 %Ztext commmand%
BEGIN

value
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se _

IF

I¥

r

IrF

v
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FALSE?
sp¥irn{ 2 value) THEN x1 _ value
ELSE s2 _ TRUOE;
splrn{ 3 value) THEN y1 _ wvalue
ELSE se _ TRUE:
splrn{ 2 wvalue) THEN y?2 _ value
ELSFE se _ TRUE:
splrs{Slocstr) THEW
BEGIN

setp _ sftp _ $Slocstry
setp.stastr sftp.stastr
sftpf1l _ 1

TRUE?

setpf12 _ locstr.L + 13
END

ELSE se _ TEUE;

NOT se THEWN

BEGIY

cdl.xc _ %13 cdl.vyc _ y1;

gda.gdacw _ (12*v2)/17;

gda.gdach _ v23

gda. gdabdr _ 03

gda. gdaemp _ 03

gda.odafnt _ 02

gdas.gdajus _ 1

gda. gdadm3 _ 03

x2 _ {(gda.gdacw)*{locstr-L + 1),
gbldtn{&gda, cdl, x2, v2, $sftp, $setp);
END s

splfel{);
END3

=5P 3
=0 3

4 -

%Ignore% NULL;
2End of file%
%End of block?

RETURN{msg)’
RETURN (msg);

ENDCASE
BEGIN

msg _

msg -V splel2;

splfel():;
END3

EMD
END.

{splfb) PRDCEDURE (n);

6C1G2

2Positior the SPL file byte pointer the the text of the

data block.
LBCAL char,

IF NOT SKIP !sfptrisplifn,

If the block is not found return false.%
values
{) THEHN

err (5"Cannot set file pointer™);

Lgop
BEGIW

IF NOT char_splnc() THEN RETURN (FALSE);
IF char="# THEWN

BEGIN

spleoi _ FALSE};

IF splirn( 3

IF

value) THEN
n=values THEN
BEGTY

splfel();



SKDys 12-Jul~78 15:25 < NINE, GRAPRICS.NLS;17, > 25

RETURN (TRUE);

END;
END;
END3
END.
{splrn) PROCEDURE: AC1G3

%Z8eturn the value of the next nurber in the SPL file.
Return true if ok else false.%
LOCAL c¢cp, char, wvalue, sanj;
LOCAL STRIWNG valstri2003;
IF spleol THEN RETURN (FALSE)?
cp _ 03
sgn _ 1
.0Qop
BEGIN
char _ splnc();
I¥ NOT char THEN RETURN (FALSE):;
17 char INL®0, “91 THEN EXIT LOOP;
IF char=“- THEN sgn _ =-1;
iIF char=73 THEN RETURN (FALSE);
ENDs
cp _ 13
*valstr*{cpl
Loop
BEGIN
char _ splnc();
IF char INLC®0, *93 THEN
BECIN
BUMP cp;
-IF cp> 200 THEN RETURYN (FALSE);
*yalstr*Ccopl char?
ERND
ELSE EXIT LOO0OP;
END3
value _ VALUE(Svalstr) * sgn;
I¥ char=". THEN
%skip over the fraction®
ONTIL NOT splinc{() INL®0, °93 DO NULL;
RETURY (TRUE, value):
END.

(splrs) PROCEDURE(str); 6C1G4
TReturn the value of the next string in the SPL file.
Return true if ok else false.2
LOCAL cpy, chat, value, sgn?

REF stry
IF spleol THEYN RETURN (FALSE);
str.L _ 03
cp _ O3
sgn _ 1
LO0P
BEGIN
char _ splnc();
I¥ ¥WOT char THEN RETURN (FALSE):
IF char="° THEN E¥YIT LOOP;
IF char="7 THEYN RETURN {FALSE);
END 3

_ char;
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Lpgo?
BEGTIN
char _ splnc()3
IF NOT char=*" THEY
BEGIN
BRUMP ¢1n;
TF ¢cp>str.™ THEN RETURY (TRUE):
*str*rcpl _ char;
EX
ELSE
BEEIN
chat _ splnc();
I¥ char="" THEN
BEGIN
BUMP cCp3
IF cp>str.¥ THEN RETURN (TRUE);
*str*Cepld _ 773
END
ELSE EXIT LOQOP;
END3
&ND3
RETURY (TRUE, wvalue):;
END.
(splnc) PROCEDURFE:
%Get the next character from the SPL file. EOF
false.?
LOCAL char;
Ibin(splifn); char _ R2:
tgtsts(spljfn);
IF R2 .2 0010000000008 THEN RETURN (FALSE):
CASE char OF
=E0L, =CR, =LF : RETURN{" ):

T @ >

Fd
REGIW
spleol _ TRUE;
RETURN{char)s
END;
=0 3 RETORN(® );

BECIN

% skip comments 2

DO
BEGIN
ihin(splifn); char _ R2;
igtsts{splifn);

B6

6C1GS
returns

IF R2 «A 0010000000008 THEN RETURN (FRALSE);

END
GNTIL char=°%;
ihin{spljfn); <char _ R2;
fgtsts(splifn);

IF R2 -A 0010000000008 THEN RETURN (FALSE):

REPEAT CASE;
END;
ENDCASE RETURN(char);
END.
(splfel) PROCEDURE;

6C1G6
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%2Find the next Y3;"3

LOCAL char;

IF spleol TUEN
BEGIY
spleol
RETURN:
END

Loop
BEGTHN
char _ splnc();
1F char=°3; OR char=0 THEY

BAEGIN
spleol _ FALSE;
RETURN:
END
END3

END.

ZFINISH%%% % end of file 1 of support routines for split

FALSE;

-—
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version of subsysteny
%Graphics multi-viewport manipulation®

(gmyvdel) PROCEDURE (delfig , mflag); AC1I1
%delete 2all instances of figure except new one —-- delete
attach table entry and mark figure uwith an X%

LOCAL atadr, i, dsp, stid;
REF atadr, delfig, attach;
stid _ delfig.gatstid;
dsp _ delfig.gatdsp;
&atadr _ fattach + gatfst;
¥search attach table for figure%
FOR i_1 UP UNTIL >attachfgatcll DO
BEGIN
I¥ (atadr.gatstid = stid) BND (atadr.gatdsp = ds»n)
AND NOT atadr.gatnew THEN
gdelat{&atadr, mflag):
Latadr _ Eatadr + gattel:
END;
RETURN:
END.

(gmvgi) PROCEDURE (gda, gi, org, lstid, dsp, nflag)s 6C112
%2Portray all instances of graphics instruction. check
instnc viewports for diagram portrayed in gda%

LOCAL instncy

REF gda, gi, instnc, gdabas;

dinstnc _ &gdabas;

ba

IF instnc.gdstid = gda.gdstid THEN
gdspgi(&instnc, &gi, org, lstid, dsn, nflag)

UNTIL NOT {(&instnc _ instnc.gdanxt);
RETURN:
END,
(gmvtn) PROCEDURE (gda, lstid, org, nflag); 6C11I3

%tPortray all instances of text. check instnc viewports
for diagram portraved in gda3
LOCAL instnc?
REF gda, instnc, gdabas}
&instnc _ &fadabas;
DO
IF instnc.gdstid = gda.gdstid THEWM
gdsptn{finstnc, 1lstid, org, nflag)
UNTIL NOT (Linstnc _ instnc.gdanxt);
RETURHN®
END.
2Graphics portraval system?
{grecred) PROCEDURE:; 6C14J1
%2Recreate all graphics da®s%
LOCAL gda;
LOCAL ndrwu:
REF gda, gdabas;

R %

IF NOT Agdabas THEN err(¢Ygraphics svstem off%);
&gda _ &gdabas;

gclrat();

gclr();

IF logof THEN goutsn{);
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Do
BEGTIHN
goutln(&gda);
IF gda.gdstid THEN %zero if new viewport$
BEGIHN
gsetpv{&gda):
goutmgn(&gda);
FOR ndrw_0 UP 2 UNTIL >»= ghirrc DO
BEGIN
gxblrr _ gtblrrindrwl:
gyblrr _ gtblrrIndrw+173:

gdspdg{&gda);
END;
END3
&gda _ gda.gdanxt:
END
UNTIL NOT &gdas
RETURN 3
END.
(gdspdg) PROCEDURE (gda); 6C1J2

2Display a diagram inferior gree.%
LOCAL stid, stdb, blkadr, lstid, org;
PEF gday, blkadr;
IF NOT gda.gtstid THEN erc($"tree not found - gdspdg®):
stid _ getsub{gda.gtstid);
gpsopn();
UNTIL stid=gda.gtstid COR stid=endfil OR inptrf DO
BEGIX
IF lodprop{stid, chtyp 3 &bhlkadr, stdb) THEN
If 1stid _ getitres{stdb) THEN
gdspcl{&gda, 1stid, blkzdrisdhbhdll.gcoraq);
stid _ getnxt(stid);
END;
gpscls();
RETURH 3
END.
(gdspcl) PROCEDURE {gda, lstid, org); AC133
%Display the cell inferior tree.2
LOCAL stid, stdb, blkadr, blktop, endadr;
REF gda, blkadr, blktop;
stid _ getsub(lstid);
UNTIL stid=1stid OR stid=endfil CR inptrf DO

BEGIN
IF lodprop{stid, 1utyp : &blkadr, stdb) THEN
PEGCIN

Lblkadr _ &blktop _ &blkadr + sdbhdl;

endadr _ &blkadr + getdblen{stdb) - sdbhdl;

PHILE Sblkadr<endadr AND NCT inptrf DO
BEGCIN
gdspgi{&gda, &blkadr, org, stid,
thikadr-&éblktop, FALSE):
Lblkadr _ &hlkadr + blkadr.gphlagt;
END2

END

ELSE
BEGCIN
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gdsptn{igda, stid, org, FALSE);
END;
ti? _ getsuc{stid)s;
BEND;
RETIRN:
END.

{gdspgi) PROCEDURE {gda,gins,org,stid,dspy,neuflqg); 6C1.J4
%Draw the line work indicated hy the graphics
instruction addressed by gins on the display using the
transformation wmithin the gda%

LOCTAL 5.,j,x,y,fs t,pair [6}, Spail‘(?]}
LOCAL xcnt, vecnt, angle, radius, inca, scuj
REY gins,qgda;
B i e o o %
atvisible _ FALSE; %set up to compute attaching point2
atche.xc _ 777778;
atch.yc _ 03
fst _ 17 %index fo first data eslement of gi%
clast _ -1
gecurve_gins.gphvec: %1ine style datat
gcurin_gins.gphint;
gcurbd_gins.gphbrd:
devset{(&gda);
CASE gins.gphops OF
=point: 3Zpoint?
BEGCIN
grptofof(ginstfstl, Spair, org);
gline{fgda, pair sy PairC13, pair s PAITYL13);
END;
=1ine? %line word graphics instruction%
BEGIN
grptofp{(ginsifstl,Spair,org);
org _ ghadd(gcftoi{(Spair), org);
j_1;
FOR i_fst+1l UP UNTIL >=gins.gphlgt DD
BEGIH
If ginstil=gpenup THEN 3 _ 0
ELSE
BEGIN
grotofp{oginsCil,Spairf23,0ryg);
BUMP I3
1F 3=2 THEN
BEGIN
Gline{(&gda, pair, pairfll, »airf23,
pairrf33);
j - 13
EWD:
pair _ pairi23;
pairf13 pairf21;
END3
END;
E¥D;
=rectangle: %rectangle%
REGIN
grptofp{ginsCi¥fstl, Spair, crg);
spair _ float(ginsffst+1l.Xc);

4]

e
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spairfll _ float(ginsifst+1l.yc);

pairrf2l _ fadd(pair, srair);

pairf3] _ fsub{pairfl3, spzirlll);

gline{&gda, pair y pairf1], »airf2l, pairll13);
gline(&gda, pairT23, pairC13, pairt2l, pairf31);
gline{fgda, pairf23, pairf33, pair s PRAITT3]Y;
gline(&gda, pair, vairL31, pairs, paicil1l);

END3

=diamond: 2diamond?

BEGIN
grptofp(qginstfstli, Spair, org)’
spair _ float{ginsffst+1l.xc);

spairfl1l _ float{ginsifst+1ll.ycC)}

pairf 21 _ fadd{(pair, spair);

nairT33 _ fsub{pairl{1l, spairfll):

gline{&fecda, pair s pairC11, pairf23, pairf33);
pairC31 _ fadd{pairCl13, spairfil);

gline(&gda, pair s ©airf1l, vairlf23, pairl31);
pair _ fadd{pairf23, spair);

gline{(Rgda, pair s pairl13, pairl23, nairl21);
nairf33 _ fsub(pairL1l, spairfl1l);

gline(&qgda, pair s P2irf1l, pairf23, pairi31);
FND;

=itriangle: %itrianclie®

BEGIN
grotofp{ginsffstl, 4$pairf23, org);
spair _ Float(ginsifst+1l.wdt);

spairfl12 _ float(ginsrfst+13.hgt):
CASE ginsTfst+13.dir OF

=north:
BEGIN
pair _ fsub(pairf23, spair )3
pairf1Y _ pairf53 _ fsub(pairi3], spairll1l);
pairf41 _ fadd(pairL23, spair );
END;
=souths:
BEGIN
pair — fsub(pairtf2l, spair );
pairT1d _ pairf53 _ fadd{pairf33, spairfl11);
pairrf4l _ fadd{(pairr2il, spair Ys;
FND?
=east:
BEGIN
pairf13 _ fsub(pairtl33, spair )s
pair _ pairf4) _ fsub(pairL2l, spairlll);
pairf53 _ fadd(pairf31, spair )
END;
=west?
BEGIN
pairfl13 _ fsub(pairrf3l, spair );
pair _ pairf4] _ fadd{pairL2]J, spairlll);
nairf53 _ fadd{pairf31, spair )3
END

ENDCASE err(53"invalid direction code -
gdspgi™);
gline(Sgda, pair s 2AirL13, pairf2l, pairi31);
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gline(&agda, pairr21, pairi3], pairf43, pairl51);
gline(&gda, pairf4l, pairl5], pair s Pairll12);

END3
=arrowhead: %arrowhead%
REGIN
grptofp{ginsCfstl, Spairl2l, org);
spair _ Float{ginsffst+1d.udt);

spairfll _ float{ginsifst+lli.hgt);
CASE ginsffst+l1l.dir OF

=north:
REGIN
pair _ fsub{pairf?23, spair )7
pairfl1? _ »airl52 _ fsub{(pairf33, spairTl11l);
pairf4l _ fadd(pairf23, spair );
END;
=spuths:
BEGIN
pair _ fsub(pairf 21, spair )3
pairf1] _ pairf5) _ fadd(pairf33, spairrll);

pairf4l _ fadd(pairl21, spair 3;

BED;
=east?
BEGIN
pairf1] _ fsub{pairlf33, spair );
nair _ pairf41 _ fsub(pairi?2l, spairll1l);
nairf57 _ fadd(pairi33, snair );
END:
=west?2
REGIY
pairf1d _ fsub(pairC33, spair );
pair _ pairT43 - fadd{(pairf23, spairlll);

pairTt5]1 _ fadd{pairf33, spair )s
END;
ENDCASE err{$"Invalid direction code -
gdspgi™);
gline{&gda, pair s pairL13, pairl23, pairl31);
gline{&gda, »airl2], pairl3], pairf4?, pairl51);
END 3
=circle: %circle%
BECIN
grptofp{ginsTfst?, Spair, corg);
xcnt _ pair;
yent _ pairlll;
radius _ float(ginsCfst+1l.yc); Zradius2
scw _ fix{(fmul{gda.gvtirn, radius)):
CASE scw OF
€103 inca 3603
202 inca 903

303 inca _ 45;
<403 inca _ 30;
£50: inca _ 153

<602 inca _ 103
<100: inca _ 5;
ENDCASE inca _ 37
anale 0z
pair _ fFadd({xcnt,fmul{radius,fcoslangle)));

=
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pairf1l _ fadd({ycnt,frul{radius,fsin(angle)));
FOR i_inca UP inca UNTIL >360 DO

BEGIN
angle _ fdrad{float(i)):;
pairf2] _ fadd{xcnt,fonul{radius,fcos{angle)));
pairf33 _ fadd{vcnt,faul{radiusy,fsin{anala)));
gline(&gda, pair s Pairt1l, pairl23,
pairf31);
pair _ DPairi2]l;
pairlfl12 _ pairf33;
END}
END
ENDCASE?
IF atvisible AND stic THEN
BEGIN
gputat(atch, gins.gphops, stid, dsp, newflg);
END>
RETURN?
END.
{gdsptn) PROCEDURE {(gdas,stid,org,newflig); 6135

%Displav the text in the branch at stid in the the teaxt
window ip the graphics text format property using the
pade origin given and the viewing transformation given
in the gda.%

LOCAL x1, xtry, Vi, Yb; Vy Ny Tsi, .151:, first, blkadr,
stdb, pairr2?, i3

LOCAL STRING strngL20003;

REF blkadry, gda3s

Fmmmm————————— -%

atvisible _ FALSE; 2set up to compute attaching point%
atch.xc _ 7777778:

atch.ve _ 03

IF ¥0T lodprop{stid, gtftyp 3 &bikadr, stdh)
THEN err{3”gtftyp not found - gdsptn");
FOR i_0 UP UNTIL =5 DO
gecurtfrfil _ blkadrrsdbhdl+il;
devset(&gda);
x1 _ gsigne{gcurtf.gtfcds.xc) ¢+ gocurtf.gtfthdr:
xr _ X1 # gourtf.gtfudt - (2 * gecurtf.gtfbdr);
vyt _ gsigne{gcurtf.gtfcds.vc)?
v _ vt = acurtf.gifbdr - gcurtf.gtfch;
vb _ vt - gcurtf.gtfhgt # gcurtf.gtfbdr;
n _ (xr-x1)/gcurtf.gtfcu;
IF NDT n IN T1,1323 THEN
BEGIN
2something is wrong?
RETURN;>
END?
*strng*
i_ 1;
Loop
BEGIH
%find the first printing%
Loop
BEGIN

fst iz

SF{stid) SE(stid);
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IF i>strng.i. THEN EXIT LOGP 23
I¥ *strng*Cil=PT THEN EXIT LDOP;
BUMP i3
E¥D}

%fird n characterss

Ist _ FALSE;

Logp

BECIN

BUMP i3

IF i>strng.L THEN
BEGIN
st _ i-13
EXIT LOODP:
END3

CASE *strng*Til OF
=8P3 3Zword break%
IF i-fst<n THEN
1st _ i-1
ELSE
EXIT LOCP3
=NP2 %line break?

REGIN

Ist _ i-17
EXIT LOCP3
END;

=PTs Zorinting?
IF i-fst+1>=n THEN
BEGIN
I¥ 1st THEN
BEGIN
1F i=strng.L THEW
BEGIN 1st_iz EXIT LOOP; END:
IF *stirng*Ci+13=¥NP THEN
BEGIN 1st_1i: BOMP i3 EXIT LOOP;
END
IF *strng*Li+113=35P THEN
BEGIN Ist_i: =XIT LOOP; FND3
i_ 1sts
EXIT LOOP;
END
ELSE
BEGIY
1st _ i
EXIT LOOP;
END3
END;
EMDCASE:
END;
UNTIL *strng*Ti1stI=PT DO BU¥P DOEN 1st;
gtline(&gda, org, x1, xry, v, S$strng, fst, 1lst);
CASE gdevtyp OF
=t4014, =t4012: v _ v - acurtf.gtfch}
=ycom, =singer, =comp30:
BEGIN
v -y - gecurtf.gtfch - 143
ybh _ vbh - 143
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END
ENDCASE;
IF v<yb THEN EXIT LOOP;
BRUMP i3
END

IF atvisible THEN

goutat{atch, annotation, stid, 0, newflig);
RETURN?
END.

{devset) PROCEDYRE (gda): 6C1J6
%Setup ard control device status tables. Caution - this
routine may write on the device.2
LOCAL scw, i
REF gday
Fmmm e %
gcurch _ fix(fmul(gda.gvtrn, float(gcurtf.gtfch))):
geurts_FALSES
CASE gdevtyp OF

=t4012:
I7 {2*gcurch)<tekcsizel 13 THEN gcurts_TRUE}
=t4014:
BEGIN
%character size selection%
IF (2*gcurch)<tekcsizel101 THEN gcurts_TRUE;
i_2;
%the values below are based on the table at
tekcsize; however they are determined
experimentally%
IF gcurch TINC 0, 403 THEY i_11;
1F gcurch INC41, 603 THEN {i_Bj
IF gcurch INCL61, 881 THEN i_5;
IF ijgtekch THENW
BEGIN
gpsend{(tekesc);
gpsend{tekcsizelil)s
gtekch_i;
END;
21ine style selection®
i_teksty:
IF gcocurve INC1,53 THEN i_is+(gcurvc-1);
IF gcurbd>»5 THEN i_31+108: %defocus bit3
IF ifigtekln THEN
BEGTN
gpsend{tekesc);
gpsend(i);
gteklin_i3
EXND;
RETURN;
END3
=zycom, =singer, =compBO:
comch _ gcurch?
ENDCASE;
RETURN(TRUE);
END.

(gtline) PROCEDURE {gda, org, xly Xr, v, stng, fst, 1lst);

6C1J7
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%0utput the text in stnglfst? to stngllistl betueen x1
and xr on y in the page system using the viewing
transforration in the gda and the format data block
gcurtf. Feturns false as soon as no further text in the
cantion car be formated.%

LOCAL n, x, pcds, scds, pairl2l, first, xl, vl, cu, chys
wdth?

REF gda, stng;

kS — -%

n_ 1st - fst + 13
IF HOT » IN T1, 1323 THEN RETURN (FALSE):
cw _ float{gcurtf.gtfcw);
ch _ float(gcurtf.gtfch);
wdth _ gcurtf.gtfcuw*n;
CASE gcurtf.gtfjus OF
=12 2left Justification®
BEGIN
X _ x13
END;
=23 %right justification?
PECGIN
¥ _ ¥Xr - {(wdth);
END;
=33 Zcenter?
BECGIN
X _ x1 + {{xr - x1) - wdth)/2;
END;
EHDCASE %full Sjustification?
BEGIN
X _ x13
wdth _ xr - x1;7
END;
pcds.XC _ X7
pcds.yc _ v;
grotofp(pecds, Spair, org);
x1 _ fadd{(flpat(wdth), pair):
yvi _ fadd{pairf13, ch);
%At this point pair is the floating point version of the
louer left cornor of the text and x1l,vl is the upper
right cornor%
%21f the 1ine of text is above the window RETURN{TRUE)
because the next line of this caption may be visible.®
IF pairfll >= gda.gwtop THEY RETURN (TRUE);
IF v1 >= gda.gutop THEN RETOURN (TRUE);
2If the 1ine of text is below the window RETURN{(FALSE)
because the next 1ine of this caption will never bse
visible.%
IF pairfl? < gda.gubottom THEN RETURH (FALSE);
IF y1 <= gda.gwbottom THEN RETURN (FALSE):
21f the left edge of the text is to the right of the
window OR if the richt edge of the text is to the left
of the window RETURN{TRUE).%
IF pair >= gda.guwright THEN RETURN{TRUE);
IF x1 <= gda.guleft THEN RETURM{TRUE);
%hox at least part of the string is in the window and
snould be displaved. The two branches below push the
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ends toward the window until both are wisible.?
ONTIL pair >»= gda.guleft DO
BEGIN
BUMP fst;
pair _ fadd(pair, cw);
FND>
UNTIL x1 ¢= gda.guright DO
BREGIN
RUMP DNWN 1st:
x1 _ fsub(xl, cu)’;
END3
2The characters between fst and Ist are visible - plot
thems%
CASE gdevtyp OF
=t4012, =t4014: 2Tektronix displays%
UNTIL f£st > 1st B0

BREGIN
scds _ gtrani(pair s Pairfl13, &gda*gdavx);
gfatch(scds);

gpchar(scds, *stng*Lfstl);
pair _ fadd{pair, cu);
RUMP fsty
END;
=vcom, =singer, =comp80: 2Wirtual con?
BEGIY
2Compute coordinates and counts?®
n _ 1st - fst + 1;
IF n<1 THEWN EXIT CASE;

$0utput a "Line Segment™ - see Journal - 14093%
gnpsend(comnul); gpsend(comnul); %¥ho knowuws
whyig
gnsend{comlsg);
scds _ gtrani{pair s pairl13, Lgda+gdavx);
gccdsy(scds.vc)? %Base 1ine%
geccdsx{scds.Xc) 2Left edged
scds _ gtrani({x? s pairfl1l, fgda+gdavx);
gececdsx{scds.xc); ZRight edge%
gpsend{gcurtf.gtfjus-1); %justification?
gpsend{1); 2one text segment
only%

gosend(gcurtf.gtffnt); %Zfont%
geecdsx{(comch)} %character height%
gpsend{gcurtf.gtfemp); %type stvie%
gecdsx{(n); 2only one byted
UNTIL €st>1st DO
BEGIY
gpsend(*stng*Tfst1);
PUMP fst;
ENDs
ENDs3
ENDCASE:
RETURMN{TRUE);
EMD.
{gline) PROCEDURE {gda, x1, vi, X2, v2); 6C1JE
2Display the line using the transformations {clip and
view) in the gda. Coordinates are floating.3
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LOCAL pairrf4l;
LOCAL cl1,c2;
REF gdaz
pair _ x13
paircfil? _ v13
pairT?2] _ x23
pairf21 _ v2;
IF gclip(Spair, &gdat+gdaudo) THER
%the coordinate pair is visible at least in part%
BEGIN
cl _ gtrani(pair spairr1l, fgda*gdavx);
c?2 _ gtrani(pairi?2l,pairf31, igda+gdavx);
gfatch(cl);
gfatch{c2);
gopair{cl, c2);3
END3
RETURN?
END.
(gclr) PRNCEDYRE; 6C1J9
%clear tektromix screer%
REF gprwndw;}
dfeclu{igprundw); 2do FE clear window%
RETURN?
END.
(goutln) PROCEDURE {gda); 6C1J10Q
20utline the viewport for the civen gda.%
LOCAL double;
REF gdaj
double _ 10;
gpsopn();
IF gda.gleft#scnleft THEN
Wtrect{gda.gleft+double, gda.gtop, gda.gleft-double,
gda.ghottom);
IF gda.gright#scnright THEN
‘ wtrect(gda.gright+double, gda.gtop,
gda.gright-double, gda.ghottom)}
IF gda.gtopjscnvtop THEN
wtrect{(gda.gright, gda.gtop+double, gda.gleft,
gda.gtop-double);
IF gda.gbottomfiscnbot THEN
wtrect(gda.gright, gda.gbottow+double, gda.gleft,
gda.ghottom~double);
gpscls{);
RETURN:
END.
{goutsn) PROCEDURE; 6C1J11
20utput the granhics static displavs3%
LOCAL STRING sL351:
gpsopn();
witrect{scnlaft, scnbot, scnright, scntop);
witline(scnleft, scnvtop, scnright, scnviop);
*g* _ WNLS GRAPHICSY:
wtchar{scnleft+40, scnvtop+40, s.Ly, 53);
gpscls();
RETURN
END.
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{goutmgn) PROCEDURE (gda); 5C1312
2Display the margin settings.2
LOCAL cds, pairf21;
REF gdaj
IF NOT gmgnfl THEN RETURN;
gpsopn();
cds.Xc _ gda.gmleft;
cds.yc _ gda.gmtop?
gtranf{cds, f%pair, Sfgdazgdavx);
cds _ gcftoi{spair);
IF cds.xc IN [gda.gleft, gda.gricghtl
THER wtline(cds.xc, gda.gtop, cds.xc, gda.ghottom);
IF cds.yc 1IN fgda.gbottom, gda.gtopl
THEN wtline(gda.gleft, cds.yc, gda.gright, cds.vc);
cds.¥c _ gda.gmright:
cds.VYc _ gda.gmbottom;
gtranf(cds, Spair, &gda+gdavx);
cds _ gcftoi{Spair);
IF cds.xc IN CLgda.gleft, gda.grightl
THEP wtline(cds.xc, gda.gtop, cds.Xc, gda.gbottom);
IF cds.yc IN Tgda.gbottom, gda.gtopl
THEY wtline{gda.gleft, cds.vc, gda.gright, cds.vc);
gpscls();
RETURNS
$Graphics Data Area management%
{galblk) PROCEDURE{(Hlksiz); 5C1K1
ZAlocate a storage block and return its address®
LOCAL gda:
I gda_gethlk(blksiz, Sdspblk) TEEXN
RETURN (gda)
ELSE RETURN(FALSE)>
END.
{afrblk) PROCEDURE(gda); KC1K2
%Free a storage block3®
IF NOT freeblk{gda, Sdspblk) THEVW
err{$"System error - gfrblk");

RETURN(FALSE);
(galstr) PROCEDURE{strsiz); %Alocate a string from list
zoned HCIK3

LOCAL str;
If str_getstring(strsiz, lstzone) THEIN
RETURN{(str)
ELSE RETURN(FALSE);
EiDe.
{gfrstr) PROCEDURE{str): 5C1K4
Z2F¥res a string?
IF NNT freestring{str, 1stzone) THEN
err ($¥System error - gfrstr%)s
RETURY
E¥ND.
{gallst) PROCTDURE(Istsize): ZAlocate a list3 6C1KE
LOCAL list:
IF list_getlst(istsize) THEN
RETURN(1ist)
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ELSE FETURN(FALSE);
END»
(gfrlst) PROCEDURE(list REF); %Null and free storage for a
list3 6C1K%
filist# - 3

IF NOT frelst{(flist) THEW
err{3"”System error - gfrlst"):

RETURN?
END.

(gcopda) PRPCEDURE (gdadst, gdasrc): 8C1K7
%Cony gdasrc into gdadst®
LOCAL i
REF gdadst, cdasrc;
FOR i_0 UP UNTIL =gdalgt DO gdadstfil_gdasrclil;
RETORY?
END .

{gcoput) PROCEDURE (gutdst, gutsrc):’ 6C1K8
%Copv gutsrc into gutdst%
LOCAL i
REF gutdst, gutsrcy
FOR i_0 UP UNTIL =(guntel * guntecl) DO
gutdstfil_gutsrcCil:
RETURY 3
END.

3Eead specification file%®

{glodda) PROCEDURE{(gdadst); ACIL1
%ZRead the file given in the argument and load the
gdadst®
LOCAL i3
REF gdadst:
FOR i_0 UP UNTIL =gdalgt D0 gdadstrLil_tstgdalfil;
gsdflt(&gdadst); %2default drawspecs%

gdadst.gdares _ dfitr; 2%4default resolutiont
RETURYN3
END.
(gsdflt) PROCEDURE {(gda); AC1L7?

%2Set drawsoec defaults in gda%
LOCAL TEXT POINTER ptr, ptr2:
REF gda;
%Zdefault character size, font, text wmindow border and
Justification%
FIND SF(*dfltcs¥*) ~pir;
gda.gdach _ gsetcs{&gda, $ptr: gda.gdacw)3
gda.gdafnt _ dfltcf:
gda.gdabdr _ dflth;
gda.gdajus _ 4f1t3y;
%2default arrow head size%
FIND SF(*dfltah*) ~ptr SF{*dfltawn*) =~ptr2:

gda.gdaahgt _ gsetas{(&gda, Sptr, Sptr2: gda.gdaaudt);
Zdefault line tvoe and stvle?

gda.gdalvec _ 4fltlt;

yda.gdalint _ istablf(dfitlis-1)*271;

gda.gdalbrd _ 1stablf{dfltls-1)*2 + 13;

f2default gridz
gda.gdagrd _ 4fltg;
RETHRNS
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END.

(glodut) PRUCEDTRE(gutdst);

%Convert initial unit table to run-time format%
LOCAL addr:
LOCAL TEXT POIVTER ptrf, ptre;
REF gutdst, addr:
Laddr _ &qutdst;
guntcl _ 0;
FIND SF(*iunit*) ~ptrf;
WHILE (FIND (ptrf > £L°,3 ~ptre _vtre)) DO
BEGI¥
IF guntcl. > guntsz THEN
err{3"Too may unit definitions”);
addr.L _ 03
addr.¥ _ guntal;
*addr* _ ptrf ptre; %text string of unit
abbreviation%
FIND (ptre > CH "ptrf);
IF FIND (ptrf > [L7,1 ~ptre _ptre) THEN
adfr.gutpsi _ gtxtfl {(Sptrf, $ptre)
ELSE err(3"init table format error™);
BUMP guntcl;
S§addr _ &Laddr * guntel; 2%go to next entrvi
FIND {ptre > CH ~ptrf);
END;
RETIRN:
END.

2Grapnics data structure manipulation3®
(gdgman) PROCEDURE (gda, mode, stid, dstid);

2Create, delete, copv and move diagrams.3
LOCAL propdatarfs3l, ji; %propdata must have size of
"gdhsiz"%
REF gda?
CASE mode OF
=gcreate:
REGIN
%Zset up diagram header propertvy%
FOR 3 _ 0 UP UNTIL =gdhsiz DO

propdatalid _ 03 %first zero out diagram
header%
propdata.gmargtonr _ setmton}

propdata.gmarghottiom _ setmbottom;
propdata. gmargleft _ sestmleft;
propdata.gmargright _ setaright;
propdata.gdhres _ dfltr; %2default resolution®
IF NOT creprop{stid, dhtvp, gdhsiz, Spropdata)
THEN
err{3"unable to add diagram to statement):
IF NOT gda.gtstid _ creit(stid, dhtyp) THEN
BEGTN
delprop{stid, dhtyp);
err{$Punable to add diagram to statement™);
END
gda.gdstid . stid;
gda.gcstid _ 03
gda.glstid _ O3

6C1L3

AC1IM1
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gda.gorg _ 07

gda-.gmleft _ Setmleft;
gda.gmright _ seitmright:
gla.amtop _ setmtop:?
gda. gmbottom _ setmbottom;
gda.guleft _ float(setmleft);
gda.guright _ float(setmright);
gAa. gwtop _ float(setmtop);
gda.gubottom _ float(setmbottom);
gda.gdares _ dfltr;
FND;
ENDCASE err(notvet);
RETURN:

END.

(grodhd) PROCEDIRE (gda);

tReprop diagram header propertv bhlock?

< NINE, GRAPHICS.NLS;17, > 102

LOCAL propdatar533, j; %propdata must have size of

"gdhsiz"2

REF gdaj

%S2t up full (new) size property block2
FOoR 3 _ 0 UP UNTIL =gdhsiz DU

nropdataltijil _ 03

propdata.gmargtop _ gda.gmiop:
propdata.gmargbottom _ gda.gmbottom}
propdata.gmargleft _ gda.gmleft;
propdata.gmargright _ gda.gmright;
propdata.gdhres _ gda.gdares)

IF NOT repropf{gda.gdstid, dhtyp, gdhsiz,
arr {3"Bad file - grpdhd™);

RETURNS

ENDa.

{gclman) PROCEDURE (gda, mode, type, tstid,

%Create, delete, copy and move cells.%
LOCAL propdatarf2l, stid:
REF gdaz
CASE mode OF
=gcreate:?
RBEGIN
CASE type OF
=gpcell:
BEGIN
propdata _ (3
propdata. gctype _ gpcell;
propdata.gcorg _ 07

Snropdata)

dtstid)s

6C1M2

THEN

6C1 M3

IFf NOT gda.gcstid _ crenod{gda.gtstid, -1)
THEN err{&¥cannot create cell - gclman™);

I¥ NOT creprop{gda.gcstid, chtvp, 2,
Spropdata) THEN 2rr{&Ycannot create cell -

gclman - 2%)3

IF NDOT gda.glstid _ creit(gda.gcstid, chtyp)

THEN err{3"cannot create cell - gciman -

3"y
END;
ENMDCASE err{notvet);
D3
EZNDCASE err{(notvet);
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RETURN
END.

{gckopn) PROCEDURE {(gda); 6C1M4
%Check the gda and insure a cell is open for writing.%
LOCAL stid, stdb, blkadr;

REF gda, blkadr;

IF gda-.gcstid THEN RETURYN;

%open the phantom cell if it exists®

stid _ getsub{(gda.gtstid);

IF stidicda.gtstid THEN

IF lodprop{(stid, chtyp 2 &blkadr, stdb) THEN
I blkadrisdbhdll.gctype=gpcell THEN

BEGIN
gda.gestid _ stid;
gda.glstid _ getitree(stdb);
RETURYN;
END3

%create a phantom cell%

gclman{igda, gcreate, gpcell, gda.gtstid, 0);

RETURYN;
END.

(gckemp) PROCEDURE (gda); 6C1IM5
%Check the gda to insure that a diagram is portraved in
vieuwnort?®

REF gda}
IF ND?T gda.gdstid THEN
err{S5"No diagram portraved in viswport - gckemp™);
RETORN 2
END.
{gckgrp) PROCEDURE (scdl, scd2): 6C1M6
%ZCheck that scdl and scd2 define a valid group®
If gdacds(scdl) # gdacds{scd2) THEN
err{%"Invalid group - gckgro");
RETURN:
END.
{gh1dgi) PRDOCEDURE (gdastyvpeysubtyvpe,rpcdi,rpcd2,rpcd3);
6C1M7
ZEncode the data into a graphics instruction. Store the
result into the cell inferior tree at lstid. Returns
the address of the graphics instruction. The usage of
the rest of the argument list depends upon the figure
type as follous:
point -
(gda, pointy, 0, Telative page coordinates, 0, 0)
line -
{gda, line, 0, relative page coordinates, relative
page coordinates, 0)
rectangle -
{gda, rectangle, C, relative page coordinates of
upper left cornor, width, depth, 0)
diamond -
{(gda, diamond, 0, relative page coordinates of the
left corner, half width, half height)
circie -
{gda, circley; 0, Telative page coordinates of the
center, radius, 0)
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arrowhead -
{gda, arrowhead, direction code, relative page
coordinates of the apex, half width, height)
itriangle -
{gda, itriangle, direction code, relative page
coordinates of the apex, half width, height)
3 A
LOCAL gi, workarea, pitr, 1lstid;
REF gi, gda, ptr;
Frmm—————————————2%
I1stid _ gda.glstids
CASE type OF
=point: Fpoint%
PEGIX
&gi _ galogi{lstid, 2 = workarea);
gfmtogi{&qgi, S&gda, type, 2);

gilll _ rpcdl; %2end point%
gputwaluworkarea);
END;
=lines %two point line%
BEGIN
&gi _ galogi{lstid, 3 : =morkarea)}

gfmtgi{&gi, &gda, type, 3):

girfll _ rpcdl; %Zend points%

2additional points are relative to the first%
gil23.xc _ gsigne{rpcd?.xc) - gsigne{rpcdl.xc);
gif2l.vc _ gsigne(rpcd2.yc) = gsigne(ropcdl.yc);

gnutwa(workarea);
END}

=rectangle: %rectangle%
nEGCIN

&gi _ galogi(lstid, 3 3 uorkarea);
cfmtgi(8gi, &gda, type, 3)3

girll _ rpcdl; %Zupper left cornors
gif2d.xc _ rocd?2; %width2

gif23.yc _ rpcd3d} %height?
gputwaluworkarea);

END;
=diamond: 3%diamond®
BECIN
f£gi _ galogi{lstid, 3 : workarea);

gfmtgi(igi, Agda, type, 3);
gifid _ rpcdl; %Zleft cornor%
gif2l.xc _ rpcd2; Suidth:
gif22.yc _ rpcd3; 2height=
gputwa(workarea)y
END3

=itriangle: 2itriangle%
BREGIN
f£gi _ galogi{listid, 3 2 workarea);
gfrtgi{&gi, &gda, type, 3):

gifl1l _ rpcdl; zapex%

girf23.dir _ subtype; 2direction code
giT23.uwdt _ rpcd2; Euidth®
gir2l.hgt _ rpcd3; %height%

gputwal(uorkarea);
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END3
=arrowhead: %arrowhead?
BEGIY
§gi _ galogi(lstid, 3 3% workarea);
gfmtgi{&qgi, &gda, tvpe, 3)3

gilfll _ rpcdi: *apex3
gif23.dir _ subtype; %direction code®
gif2J.udt _ rpcd2; twidth?
gif23.hgt _ rpcd3l; %height®
gputwa(sorkarea);
END3

=circle? %circle%
BEGIN

&gi _ galogi(istid, 3 : workarea):
gfmtgi{&agi, &gda, type, 3)?
gifl] _ rpcdl; %center%

gir2l.vc _ rpcd2; %radius®
gil2l.xc _ 03 %for the futured
goutwa{workarea);

END;

EWNDCASE err(notvet);
&ptr _ gwautliworkareal.gwaaddr;
RETURN{&gi, ptr.owalstid, Lgi-fpir-gwahdl);
ENDa
(gfmtgi) PROCEDURE (gi, gda, tvpe, length); pLIMB
%Build the first word of the gi.%
REF g9i, gdaj

Frm——————————— %
gi.gphops _ type;
gi.gohlgt _ length;
gi.gphmor _ FALSE;
gi.gphatt _ FALSE:
gi.gphvec _ gda.gdalvec’
gi.gphint _ gda.gdalint;
gi.gphbrd _ gda.gdalbrd;
RETURYS
END.

(gbldtn) PROCEDJRE (gda, rpcdl, width, height, sfnt, send);

6C149
2Creat a text node at the end of the cell. Return the
stid of the node created. Sfnt and send are text
pointers to the heginning and end of the text to be
captured.%
LOCAL stid, propdatafl53, i, I1stid;
REF sfnt, send, gda;
Y —————— %
1stid Gda.glstid;

stid _ getail(getsub(listid));

stid _ cinssta{stid, 0, &sfnt, &send);

2now create a format property on this node®
propdata.gticds _ rpcdl;

propdata. gtfwdt _ width;

propdata.gtfhgt _ heighty

FOR i_2 UP UNTIL =5 DO propdatarfil _ gdarfgdagtf+i-273;
creprop{(stid, gtftvp, 5, Spropdata);

RETURN (stid):;
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END

(gdelgi) PROCEDURE {stid,dsp,op); BLC1IV10
%The graphics instruction is removed from the file.%
LOCAL size, i, j, workarea, ptr, ptr2, atadr, dsp2;
REF ptr, ptr2, attach, atadr;

Fmm—————————————— %
CASE op OF
= annotation:
REGIN
cdelgro(stid, stid, FALSE, 0);
END;
ENDBC ASE
BEGIN
%2all graphics instructions processed herek
workarea _ glodwa(stid):;
Lptr _ gwautfworkareal.gwaaddr + gwahdl + dsp;
§ptr2 _ gwautlworkareal.gwaaddr;
3 _ ptr.gphlgt;
mvbfhf{&ptr+3j, &ptr, ((&ptr2 + guahdl +
ptr2.gwaclgt) - {(iptr + 3)));
ptr2.gwaclgt _ ptr2.quacict - j;
gputwa{workarea);
2Update the attaching table if it exists%
IF &attach THEN
BEGIN
fatadr _ &attach + gatfst;
dsp?2 _ &ptr - £Lptr2 - guahdl;
FOR i_1 UP UNTIL >attachfgatcl] DD
BECIN
IF atadr.gatstid=stid THEN
I¥ atadr.gatdsp>dsp?2 THEN
REGIN
atadr.gatdsp _ atadr.gatdsp - 33
END
Latadr _ fatadr + gattel;
FND3
END 3
END;
RETORY:
END.

{gmovgi) PROCEDURE {stid,dsp,op,rpcd)} 5C1V11
2P lace the figure at rpcd. Address of the updated gi in
a Wworkarea is returned for display.%

LOCAL workarea, ptr, fst, blkadr, stdb, tfsavi5l:
REF ptr, blkadr;

P —————— %
CASE op OF
= annotations:
BEGIN

lodprop(stid, gtftvp 2 &bhlkadr, stdb);
mvhbfbf (&blkadr+sdbhdl, S$tfsav, 5);
tfsav _ rpcd;
reprop{stid, gtftvp, 5, Stfsav);
RETURN (FALSE);
END 3

ENDCASE
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BECIYN
fst _ 1 Zuse with the flag continuation logick%
workarea _ glodwal{stid);
&ptr _ gwautlworkareal.guaaddr + gwahdl+ dsp;
CASE ptr.ophops QOF
=1line, %line word graphics instruction®
=point, 32Zpoint%
=rectangle, %rectangle%
=diamond, %Zcdiamond%
=itriangle, %itriangle3
=zarrowhead, %arrowhead?
=¢circle: %circle?
BEGIYN
ptrlfstl _ trpcd;
END;
ENDCASE:?
gputwa(workarea);
RETURN(&ptr):;
END3
ElND.

(gcopgi) PROCEDURE (stid,dsp,op,Tpcd,dstid); 6C1¥12
%A copy of the graphics instruction is placed in the
cell addressed by dstid transliated by rpcde EReturns the
address of the graphics instruction, stid, and
displacement for linework and the new stid for
anotation.%

LOCAL nstid, length, gi, workarea, fst, ptr, blkadr,
stdb, pagel5123;
REF gi, ptr, blkadr;

e ————————— %
CASE op OF
= annotation:
BEGIWN

nstid _ ccopgro{dstid, 0, stid, stid, FTALSE, 0);
lodprop{nstid, gtftyp : &blkadr, stdb)s
mvhfhf (&blkadr+sdbhdl, Spage, 5);
page _ rpcd;
repropi{nstid, gqtftyp, 5, Spage);
RETURN(FALSE, nstid, 0);
END
ENDCASE
BEGIN
fst _ 1; %use with the flz2g continuation logic%
IF NOT glodgi(stid, Spage) THEN err{s'node not
found - gcopgi®);
length _ pagefdspl.gphigt;
£gi _ galogif{dstid, length : workarea);
mvhbfbf(Spagefdspl, &Lg9i, length);
CASE gi.gphops OF
=1ine, %line word graphics instruction®
=point, %point%
=rectangle, =2rectangle?
=diamond, %Jdiamond%
=itriangle, %itrianglex
=arrowhead, %arrowhead%
=circlez %Zcircle3
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BEGIN
gilfst]
END;
ENDCASE;
gnutwal{workarea);
iptr _ gwautfworkareal.guwaaddr;
RETURN(&gi, ptr.gwalstid, &gi-&ptr-guwzhdl);

_ rpcd;

END3
END.
{gexlqgi) PROCEDURF (stid,dsp,extend,to,1stid); AC1M13

28 line gi is extended or contracted. Returns the
address of the graphics instruction, stid, and
displacerent.%
LOCAL length, gi, workarea, fst, ptr, blkadr, stdb,
pagel%123;
G ————————— -2
fst _ 17 2Zuse with the flag continuation logick
IF NOT glodgi{stid, %page) THEY err{(%Ynode not found -
gcopgi");
length _ pageldspl.gphlgt;
CASE extend OF
=202 %2Extend visibly%
REGIN
RUMP lenathy
gdelgi(stid, dsp, line);
&gi _ galogi(lstid, length : workarea);
myvbfbf($pageldspl, &gi, length-1);
gi.gohlgt _ lengthjp
giflength-13.%xc _ gsigne{to.xc) -
gsigne{giffstl.xc);
giflength-13J.yc _ gsigne(to.vc) -
osigne{cgilfstl.yc);
gputwa({workarea);
&ptr _ gwautlworkareal.gwaaddr;
RETURN(&gi, ptr.gwalstid, &gi-&ptr-gwahdl):
END3
=223 %Extend invisiblvi
BEGCIN
length _ length + 23
adelgi(stid, dsp, line);
&gi _ galogi{lstid, length : morkarea);
mvbfbf{Spagelfdspl, &gi, length-2);
gi.gnhlgt _ length;
giflength~21 _ gpenus;
gillength-123.%c _ gsigne(tec.xc) -
gsigne{gilfstl.xc);
giTlength-13.vc _ gsiane(to.¥c) -
gsigne{gilfstl.yc)s
gputwal{workarea)’
&ptr _ gwautlworkareal.gwaaddrs
RETURN(Agi, ptr.gwalstid, fgi-&ptr-gwahdl):
END3
=213 2Backspace’
REGIN
IF length=Ffst+2 THEN err{5"use delete Yine"):
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gdelgi(stid, dsp, 1ine);
BU¥MP DOWN lengths;
§gi _ galogi(lstid, length : workarea);
mvbfbf($pageldspl, &qi, length);
gi.gphlgt _ lengths
gputwa{workarea);
&ptr _ gwautfworkareal.gwaaddr;
RETURN(&gi, ptr.gwalstid, fgi-&ptr-gwahdl);
END3

ENDCASE;

END.

{glodgi) PROCEDIURE (stid, page): aCiM14
%$Load a linework data block intg the morkarea at page.
Returns size in words or False.%

LOCAL blkadr, stdb, words:

REF page, blkadr;

IF N0T lodprop(stid, lwtyp : &bikadr, stdb) THEN RETURY
(FALSE);

words _ getdblen{stdb) - sdbhdl;

nvbEbf(&blkadr+sdbhdl, fpage, words);

RETURY {(words);

ENDa

{galogi) PROCEDURE (1stid,size); 6C1M1S
2Space for a graphics instruction of length sizre is
alocated within the cell 1stid. The work area workarea
is used to store the line work propertv. The core
adidress of the free space is returned in the first
argument while the index of the uworkarea alocated is
returned in the second.%

LOCAL ptr, gi, workarea, blkadr, stdb, stid, words;
REF ptr, blkadr;
Fm—————————————— %
IF sized>gwaml THEN err($¥gi too big - galogi¥);
IF NOT 1lstid THEN err(3Vsystem error - galogi®);
%look for sufficient workarea in core$
FOR workarea_0 UP UNTIL =gwautl DO
IF &ptr _ gwautlworkareal.gwaaddr THEN
IF (ptr.gwacstid=lstid) AND
{(ptr.gwamlgt-ptr.gwaclgt > size) THEN
BEGIN
gi _ &ptr+gwahdl+ptir.qguaclgt;

ptr.gwaclgt _ ptr.gwaclgt + size}
RETURN{gi, workarea);
END?

%search the tree for a non-full linework property%
stid _ getsub(listid):;
LOoP
BEGIN
IF stid=1stid OR NOT lodpron{(stid, lwtyp 3 &blkadr,
stdh) THEW
BEGIHN
Fmust alncate a new node%
stid _ crenod(listid, -1);
workarea _ ghstwal{lstid);
Lptr _ gwautlworkareal.gwaaddr;
ptr.guwacstid _ istid;
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ptr.gwalstid _ stid;
ptr.gwamlgt _ gwami;
pir-.gwacigt _ size;
gi _ &pir + gwahdl:
crepron{stid, lwtyp, 0, 0):
RETURN{gi, workarea);
mND;
words _ getfdblen(stdb) - sdbhdly
iF gwaml-words > size THEW
BEGIN
Zmove the data to the best workarea%
workarea _ ghstwal(lstid);
Lpir _ gwautlfuworkareal.gwa=zddrs
ptr-.gwacstid _ 1stids
ptr.gwalstid _ stid;
ptr.guwamigt _ gwaml;
pir.guWaclgt _ words + size;

> 110

mvhfbf{iblkadr+sdhbhdl, &ptr+gwahdl, words);

gi _ &ptr+gwzhdlsuords;
RETURN(gi, workarea);
ENDy

stid _ getsuc{stid);

END 3

END.
%¥Graphics display area manipulation®
(gsetpv) PRCCEDURE {gda)s;

6C1N1

%The wiewing and pointing transformations are created
from the window and viewvort dimensions and stored in
the gda. The window is exranded to fill the viewport

while wmaintaining unity aspect ration.3
LOCAL wv, wW, hv, hw, fuw, fthuw;:
REF gdaj
%Setup and compute scale factors?
wy _ float{gda.gright —-gda.gleft);
Ww _ fsub{gda.guright, gda.gwleft);
hvy _ float(gda.gtop -gda.ghottom)?
hw _ fsub{(gda.gwtop, gda.guwbottom);
gda.gvirn
h@u));
gda.gptrn _ fdiv(fone, gda.gvtrn);
gda.gptrns _ fdiv(fone, gda.gvtrn5S);
%¥i111 up the viemport?2
fww _ fmul(gda.gptrn, wWv);
fhw _ fmul{gda.gptrn, hv);
IF fuw > ww THEN
BEGIN
fuw _ fdiv(fsub{fww, ww), ftuwo);
ada.guright _ fadd(gda.guright, fuw);
gla.gwleft _ fsub{gda.guleft, fuu);
END 3
IFf fthw > hw THEN
BECIN
fhw _ fdiv(fsub(fhu, hw), ftwo);
gda.gwtop _ fadd{gda.gwtop, fhuw);
gdz.gwbottom _ fsub(gda.gubottom, fhw);
END3

gda.gvtrns _ MIN{fdiv{wy, ww), fdiv{hv,
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2Viewirg transformation%
gda.gyvirn3 _ fsub{float{gda.gleft), Faul{gda.gvtrn,
gda.guleft));
gda.gvirns _ fsub(float(gda.gtottom), fmul{gda.gvtrn,
gda. gwbottom));
gda.agvitrn? _ gda.gvirnd _ 0}

%ZPoint transformation%
gda.gptrn3 _ fsub(0, fdiv(gda.gvtrn3d, gda.gvtrn ))

1D

»
7
»
7

gda.gptrnd _ fsub(0, fdiv(gda.gvtrnt, gda.gvtrns
gda.gptrn?2 _ gda.gptrnd _ 03
RETURH
END.
(ginkda) PRCCEDURE {(gda); ACIN?

%Link the gda to the list of gda“®s%
REF gda, gdabas;
gda. gdanxt_~&gdabas3
gda.gdapys _ 03
gdabas. gdapvs_~&gdas
&gdabas_~&gda3
RETURG?
END.
{gdelda) PROCEDURE (gda); 6CIN3
%Delete the gda from the 1list of gda“s2
LOCAL prvgdaj
RET gda, prvgda, gdabasj
If gda.gdapvs = 0
THEN
RECIN
fgdabas _ gda.gdanxt; %deleting first gda in
chain%
gdabas.gdapvs _ 03
END
ELSE
BEGIN
Lprvgda _ gda.gdapvss
prvgda. gdanxt gda. gdanxt?
ENDy
gfrblk(icda);
RETURU:
END .
BFINISH.%%% % end of file 2 of support routines for split
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version of subsystem%
%tGraphics problem space toutines?

{gtxtpg) PROCEDURE (prmptr, gda); AC1P1
ZReturns number of page space units (in floating point)
calculated from input text.%

LOCAL unit, entrv;
LOCAL TEXT POINTER ptre, ptrf;
REF prmptr, agda, entry, gunith?
IF FIUD {(SE(ormptr) "ptre 1%(L) ~ptrf) THEW
BEGIN %letters at the end of the typein must be
units
IFr NQOT &entry _ gtxtut{Sptrf, $Sptre, &gunitbh) THEN
arr{3"Undefined unit abbreviation™);
FIND ptrf "ptre;
unit _ entry.gutpsi;
END
ELSE unit _ fone; %Unit not entered. assumes basic
unit®
RETURN (fmul{unit, fmul(gda.gdares, gtxtfl{iprmptr,
Sptre)))):;
END.

{gtxtut) PROCEDURE {(ptrf, ptre, table); 6C1p2
2Return address of matching entry in unit table or FALSE
if no match. Input text is unit abbreviation.%

LocaL i, addr:

REF ptrf, ptre, addr, table:

IF ptrefll - ptrfrfll > gtext.id THEW
arr{5"Unit abbreviation too long");

*gtext® _ -ptrf ptre; %force to lower case$

Saddr _ &tables

FOR i_ 0 UP UNTIL = guntcl DO %search unit tableg
BEGIN
IF *L{faddrd* = *gtext* THEN RETUR¥N{(&addr);
8addr _ £addr + guntel; %go to next entrv%
ENDs3

RETURN{(FALSE);

END,

(gtxtf1) PROCEDURE {(ptrf, ptre); 6C1P3
ZReturn floating point value of rumber represented by
input text %

LOCAL number;
REF ptrf, ptre:
IF ptrelfl1l - ptrff1l > gtext.¥ - 1 THEN
arr (&$YNumber too long');
*gtext* _ ptrf ptre, “ay %need "a to terminate number
for fling
Wse JSYS to convert string to ficating point number%
R1 _ Sgtext + chbmtys
IF NOT SKIP 1J5SYS flin THEN
arr {$"Invalid number®);
number _ R2Z;
RETURK {(nurmber);
END.

{gtxtin) PROCEDURE (ptrf, ptre}): aCle 4
ZReturn integer wvalue of number represented by input
text %
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LOCAL nurber:
REF ptrf, otre;
IF ptrell] - pirfCf1] > gtext.li — 1 THEN
err (§"Number too long¥);
*gtext* _ ptrf ptre, “a; %need “a to teminate number
for nin%
Zuse JSYS to convert string to number®
R1 _ Sgtext + chbmty;
R3 _ 103
IF NOT SKIP 1JSYS nin THEH
err (8%Invalid number®);
number _ R2Z;
RETURN (number)s
END.

(gfltxt) PROCEDURE (str, number); 6C1P5
%Add floating point number to end of string and update
string length%

LOCAL i, 3j, bvteptr, saveptrs;

REF str;
%Set byte pointer to 1 character after last character in
string%

bvteptr _ &str + chbmty}

FOR 1 _ 0 UP UNTIL = str.L DC

i _ ~byteptr:

saveptr _ byteptr}

2Convert number to string using JSVYS%

R1 _ byteptr;
R2 _ number:;
R3 _ 0O
IF NOT SKIP 133YS flout THEWN
err (3”"Invalid number in unit table - gfltxt");
byteptr _ k13

2iipdate string length%

DD
BEGIN
3 _ "saveptr:

BUMP str.L;

END

UNTIL saveptr = bytepntr;
RETURHYS
END .

{guedsp) PRDCEDIRE (str); AC1P6
%Add basic unit abbreviation and EQL to string and
display string?

REF str;

*str* _ *str¥*, " ¥, *Cgbhuabbl*;
gedsn(&str);

RETURNS

EdD -

(gedsp) FROCEDURE (str); 6C1P7
%2Add EQL to string and display%

REF strs
*¥str* _ *gte*, EOL;
gfbctl(fbaddlit, &str);
RETURN;
END.
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%Work area management?

{gbstwa) PROCEDURE {(cstid); £01Q1
ZReturn the index of the best workarea to use for the
cell cstid.

LOCAL ptr, morkarea, minage, minuaj
REF »tr;
2Look first for a workarea assigned to the cstid2
FOR workarea_0 TP UNTIL =gwautl DO
IF &otr _ gwautTworkareal.gwaaddr THEN
IF ptr.gwacstid=cstid THEN RETURN(workarea);
%Look for an unalocated wWorkareat
FOR workarea_0 UP UNTIL =gwautl DO
IF NOT gwautfworkareal.gwaaddr THEN
1T gwautTtworkareal.gwaaddr _ galowa() THEN
RETURN(workarea);
%Mo new workarea are now possible use the voungests%
minage _ 7777778:
mipwa _ 0;
FOR workarea_C UP UUTIL =guautl DO
iF gwautfworkareal.gwaagedminage THEN
BEGIN
minage _ gwautlworkareal.g®aage;
mirwa _ workarea}
END 3
RETURN(minwa);
END.

{gputwa) PROCEDURE (workarea); 6C1Q2
2The work area is returned to the file as a linework
property block in the tree and node stored in the work
area itself.%

LOCAL ptrj

REF ptr;

&pir _ gwautlworkareal.gwasaddr;

IF ptr.gwalstid
THEN reprop{ptr.gwalstid, lutyp, ptr.guaclagt,
&ptr+gwahdl)
ELSE err(4%¥svstem error - gputwa®):

RETURNS

E¥ND.

{glodwa) PROCEDURE (stid): £C1Q3
%4 linework property at stid is loaded in to a
workarea.%

LOCAL ptr, workarea, blkadr, stdb, words;

REF ptr, blkadr;

%2See if the stid is already in a wa.%

FOR workarea_0 UP UNTIL =gwautl! DO

IF &ptr _ gwautfworkareal.guwaaddr THEN

IF ptr.gwacstid AND pir.gwalstid=stid THEN RETURY
(uorkarea)?

%Allncate cne from lstid = 0%

workarea _ gbstwa{0):;

IF NOT lodprop{stid, lmtvp 3 &blkadr, stdb) THEX

err{%"node not found - glodwa®);

&§ptr _ owautiworkareal.gwaaddr:

words getdblen{(stdb) - sdbhdl;

ptr.gwacstid _ 0
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pir.gwalstid _ stid;

ptr.guaclgt _ words;

ptr.gwamlgt _ gwanml;

mvbfbf(&blkadr+sdbhdl, &ptr+gwahdl, words):
RETURN {(workarea);

EXD.

{galowa) PRCCEDURE; 6C1Q4
%2Returns the address of a work area.®%

LOCAL workareaz?

IF workarea _ getblk{gwahdls+gwaml, 35dspblk)
THEN FETURN(workarea)
ELSE RETORN(O);

END.

(gfrewa) PROCEDURE; 4C1Q5
%411 the workarea listed in the use table are
eliminated.*

LOCAL wWorkareas
FOR workarea_{ UP UNTIL =guwautl DO
BEGIN
IF gwautlworkareal.gwaaddr THEN
IF NDOT freeblk{gwautTworkareal.gwaaddr, Sdspbl¥)
THEN err{sS¥system error - gfrewa');
gwautTworkareal _ 07
END;
RETURHN:
END.
¥Pointing3

(glda) PRODCEDURE:? 6C1R1
%2RkReturns the address of the gda for the last coordinate
received and the last coordinate.2
RETURYN{gdacds(glastxy), glastxy);

END.

{gdacds) PROCEDURE (scds): 6C1R2
ZReturns the address of the gda for the coordinate.?®
LOCAL gdaj
REF gda, gdabas;
8gda_&cdabas?

IF NOT gda.gdanxt THEYN RETURN (£gda); Zonly one
visuwport%
WHILE £gda DO
BEGIN
IF scds.xc TNCgda.gleft, gda-grightl AND
scds.yc INCgda.gbottom, gdz.gtopl THEN RETURN
(&oda);
tgda_gda.gdanxt}
END 3
&gda_&gdabas;
WHILE &qgda DO
BEGIN
IF scds.x®c INTgda.gleft, gda.gright? ARND
gda.gtop=scnvtop THEN RETURYN (4&gda);
fgda_gda.adanxts
END3
err(&"Viewport (ha ha) not found - gdacds"™);
END.
{gnghbr) PROCEDURE (gda, scds); 6C1R3
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ZReturns the address of the gda of the neighboring

viewport to gda along the edge that contains the point

scds%
LOCAL gdanghs
REF gda, gdabas, gdangh;
&gdangh_&gdahas;
WHILE &gdangh DD
BEGIN
IF scds.xc INTgdangh.gleft, gdangh.gright? 2AND
scds.yc INCgdangh.gbottom, gdangh.gtopl 2D
Lgdangh # &gda THEN RETURN {(&gdangh);
&gdangh_gdangh.gdanxt;
DR 1 5
err{S"Please point to edge betuween 2 viewports");
END.

is top edge of window%
IF¥ (scds.yc ThLgda.gtop~gathox, gda.gtop+gathoxI) OR
(scds.yc > gda.gtop AND gda.gtop =scnvtop) THEN
PEGIY
vebug _ FALSE;
whiche _ tedge;
BUMP necont;
ND;

(gdahv) FROCEDURE {(gda, scds); ACIR4
ZDetermine which 2dge scds is closest to. returns 2
values.

value 12 TRUE if closest to veritcal edge, else
FALSE
value 23 top, hottom, laft, right %
LOcaAyL
necont, %near edge count%
vebug, 3%TRUE if vertical edge bugged?
whiche; %which edge%
REF gdaj
necont _ 03
IF (scds.xc IN[oda.gleft-gatbox, gda.gleft+gatboxl) THEN
BEGIN
vabug _ TRUE;
whiche _ ledges
87MP necont;
END
IF (scds.xc INLgda.gricht-gathox, gda.gright+gatbhoxl)
THEN
BEGIY
vebug _ TRUE;
whiche _ redge;
BUMP necont:
END 7
IF (scds.yc INLgda.gbottom—gatboX, gda.gbottom+gatboxl)
THEN
BEGIN
vebug _ FALSE;
whiche _ bedge;
BUMP necont;
END3
2Use top edge if bug in teletype window and screen top
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IF necont # 1 THEN

117

err{3"Please point to the edge more closely%)s

RETURN{vebug, whiche):
EXD.
(gfind) PROCEDURE (opcode,scds):

6C1RS

%2Scans to attaching table for a figure whose op code and
attaciing coordinates match. Returns the address in the
attaching table, gda, stid, and dsp for the figure if

found, otherwise false.%
LOCAL atadr, stid, gda, i}
REF attach, atadr, gdaj
fatadr _ &attach + gatfst:
FOR i_1 UP UNTIL >attachlfgatcl? DO
BEGIN
IF atadre.gatop=opcode OR opcode=figure THEN
IF gnear{scds, atadr.gatcd) THEN
BEGIN
&gda _ gdacds{scds):;
stid _ atadr.gatstid;

RETURN{(&atadr, L£gda, stid, atadr.gatdsp);

END;

&atadr _ fatadr + gattel:
END 3

RETURN {(FALSE);

END.

{gnear) PROCEDURE (cdl, cdz);

%True if cdl is "near® cd2.%

IF (cdl.xc IN [cd2.xc-gathox, cd2.xc+gatbox3)
AND
(cdl.yc IN Tcd2.yc-gatbox, cd2.vc+gatboxl)
THEY RETURYN (TRUE);

RETURYN (FALSE);

EiiD.

{ginside) PRUCEDURE (cdl, wdl, wd2):
ZTrue if cdl is inside the window.%
LOCAL le yl, XZ, y2;
x1 _ ¥MIN{®dl.xXc, wd2.Xc);

X2 _ MAX{wdl.xc, wd2.xc);
vl _ MAX(wdl.vc, wd2.yc);
y2 _ MIN{wdl.vc, wd2.vC)3
IF {cdl.xc IN ICx1, x23)
AuD
{cdl.vc IN Ty2, y11)
THEW RETURN (TRUE):
RETORN (FALSE);
E¥ND.
{gfatch) PROCEDURE {cds);
%Update the attaching point%
CASE cds.xc 0OF
L 4 atChQXC:
PEGIWN
atyvisible _ TRUE;
atch-.%c _ cds.xc)
atch.yc _ cds5.VC}
END;
= atch.xc?

6C1R6

6CIRT

6C1RE
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IF cds.yc > atch.vc THEN
BEGIN
atvisible _ TRUE:
atchexc _ cds.xc}

atch.vc _ cds.vc)
END3
ENDCASE;
RETURNS
END.
*Attaching table manipulation?
{gputat) PROCEDURE (scd,opcode,stid,dsp,newfig); 6£131
%S5tore the data in the attaching table.%
LOCAL w3

REF attach,uw;

IF NOT Sattach THEY RETURN;

IF attachfgatcll=attachfgatmll THEN
gexpat(); %get more room%

&w _ (gattel*attachfgatcll);

8w _ {(Zattach + gatfst + &u);

Wwe.gatcd _ scdj

W.gatstid _ stid;

W.gatdsp _ dsp;

Wegatop _ oncode?
wegatnew _ newflg}
BUMP attachfgatcll;
RETURN;
END.
(gdelat) PROCEDURE {addressy,markflaq); 6C1S52

2De-activate the attaching table sntrv at address. If
the markflag is true mark the display.?

LOCAL cds;

REF address, attach;

cds _ address.gatcd;

address.gatcd _ address.gatstid _ address.gatdsp _
address.gatop _ 03
BUMP attachfgatgll; %Increment delete count for garbage
collect®
IF markflag THEN
BEGIN
witmark(cdssxXcycds.¥c)3;
END?
RETURN;
END. .
{giptrat) PROCEDURE; 5C153

2Initialize next entry pointer to first entrve
REF attach;

attachfgatptrl _ gatfst;

RETURN;

EiD.

(gnxtat) PROCEDURE; AC1354
ZReturn address of next attach table entry or FALSE if
at end of table%

LOCAL nentrys

REF attach:

IF {attachfgatcll = 0) OR (attachlgatptrl >= gatfst +
gattel *attachfgatcll) THEN
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nentry _ TALSE
ELSE
BEGIN

nentry _ fattach + attachfgatpntrl;

attachCgatptrl _ attachlLgatontrl + gattel;
&ND3
RETURN(nentrvy)?
END.
{galoat) PROCEDURE (size); 6C155

TAlocate an attaching table of size entries.$
LOCAL newatt;
REF attach, newatt:
IF NOT &nematt _ getblk{(gatfst+gattel*size,Sdspblk) THEN
BEGIHN
gpscls(); 2fix up line processors
err{S$¥Insufficient space for attaching table¥);
END;
Sfattach _ &neuatt;

attachfgatmll _ size:
attachfgatcl) _ 03
attachfgatgll _ 0;
attachLgatptrd _ 0
KETURN:
END.
{gcirat) PROCEDURE; AC1SH

%Clear the attaching tzble.%
REF attach?

IF NOT &attach THEN RETORN3
attachfgatcld _ 0
attachlgatgll 0z

RETURN:

END.

{gexpat) PRCCEDURE; 6C187

%Provide more room for the attaching table.%
LOCAL sizeyoldattach,i,j,n3
REF attach,oldattach;
IF attachlgatglld > 0 THEN
%Garhage collect the table.?
BEGIN
i _ 3§ _ gatfst;
WHILE 3K gatfst + gattel*attachTgatcll Dn
BEGIN
IF attachlgatptrl = j THEN
attachfgatptrl _ i; %New index to next entry%
17 attachi3il.gateop # 0 THEXN
REGIN
FOR n_0 UP UNTIL > gattei DO
attachTisnl_attachlijnly
i _ 1+ gattel;
3 3 + gattel;
)

ELSE
3 - 3 + gattel;
TND
attachTgatcll _ attachlgatcll - attachigatgll;

attachlgatgll 0z

—
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END
ELSE
%Have to alocate more space from another block%
BEGIN
size _ attachlgatmll + gatexp;
Loldattach _ &attach;

galoat(size);
attachfgatmll _ size;
attachfgatcll _ oldattachfgatcll;

attachCgatell _ O
attachigatptr?) _ oldattachfgatptrl:
FOR i_gatfst UP UNTIL >gatfst4gattel*size 00
attachfil _ oldattachril;
IF NOT freeblk{foldattach,3dspblk) THEN
err{(5"System error - gexpat");
END3?
RETURN:
ENB.

(gfreat) PROCEDURE; 6C158

%2Eliminate the attaching table.3%

REF attach:

IF NQOT &fattach THEN RETURN:

IF NOT freeblk(&attach,$dspblk) THEN
err (5"System error - gfreat™);

fattach _ 0;

RETURN S

END.

2Coordinate transformations?

{(gridxy) PROCEDURE (gla,X,¥); AC1IT1
3The point (x,v) is converted from screen coordinates to
page coordinates and constrained to the current grid.2
LOCAL cds, pairl[23;

REF qdaj

%convert x and y to 2 single word2
cds _ gpack (%, v);

Zconvert to page coordinates%®
gtranf{cds,Spair,&gda+gdanx);

%convert the floating peint result to integer?
cds _ gcftoi(Spair);

%Zresolve the coordinates to the current grid2
cds.xc _ greslv{&gda, cds.xc)?
cds.yc _ greslv{&gda, cds.vc);

RETURN {cds);

ENDa

{greslv) PROCEDURE (gda, coord); 6C11T2
ZRound the coordinate to the grid given in the gda-%
LOCAL ngrid, fullwd, sign;

REF gada?
sign _ gspstv{gsigne{coord): fullwd);
%ZCalculate integral number of grid incrementsi
nagrid _ grfix{(fdiv(float{(fullwd), gda.gdagrd));
2Calculate closest grid point2
RETURY (grfix(fmul(float{ngrid), gda.gdagrd)) *
sign);
END,
{gngrid) PROCEDURE (coord, gda):; #C1T3
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ZReturn grid increment for the coordinate %

LOCAL fullud, siaon?

REF gda

sign _ gspstwv{gsigne{coord): fullwmd);
RETURN(grfix{(fdiv(float(fullud), gda.gdagrd)) * sign);
END.

{gcdgrd) PROCEDUYRE (gincrm, gdad): AC1T4

2Return coordinate for grid increment?

LOCAL sign, postiv:

REF gdas

sign _ gspstv(gincrm: postiv);

RETURN {(grfix(fmul({float(postiv), gda.gdagrd)) * sign);
END.

{gspstv) PROCEDURE (fullwd); 6C1T5
ZReturn sign (1 if fullwd is positive, -1 if fullud is
negative) and ahsolute value of fullwudg
IF fullwd >= 0 THEN

RETURN{1l, fullwd)
ELSE RETURN(-1, -fullwd):
END.

(gridnc) PROCEDURE (sgda, dgda, atadr, from, to0); 6C1TH
%Compute the new value of the origin of the graphics
instruction from the screen coordinate data passed.?
LOCAL gicds, orgcds, orgch, frmcds, tocds, blkadr, stdb,
fsty
REF sqgda, dgda, atadr, blkadrs
%find the origin of the source cell. get cell header by
using pointer to sdb in origin ofof line work rings%

IF NOT (stdb _ getrhed(atadr.gatstid)) THEHW
err{$"Inferior tree format error - gridnc");
lodent{stdh, sdbtvp 2 E&blkadr);
orgch _ blkadrfsdbhdll.gcorgs;
2find the orgin of the graphics instruction or text
format block?
fst _ 13 %point to the origin of the graphics
instruction%
IF atadr.gatop=annotation THEN
BEGIN
IF NOT lodprop{atadr.gatstid, gtftyp : &blkadr,
stdb) THEN
err{S$"node not found - gridnc®);
orgcds _ blkadrrsdbhdll.qgtfcds;
END
ELSE
BEGIN
IF NOT lodprop(atadr.gatstid, Jwiyp : &blikadr,
stdh) THEN
err{%™node not found - gridnc™);
orgcds _ blkadrIsdbhdl + atadr.gatdsp # fst1;
END;
2convert the coordinates to the page space%
frmcds _ gridxy(&sgda, from.Xc, from.yc);
tocds _ gridxy{(&dgda, to-Xcy t0.¥C)’
Zuse half word arithmetic to cowmpute new coordinate%
frmcds _ ghsub{frmcds, orgch):;
tocds _ ghsub(itocds, dgda.gorgl;
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gicds _ ghadd(tocds, ghsub{oracds, frmcds));
RETURN (gicds);
END .

{gtranf) PROCEDURE {coordsycresult,trans); BC1T7

ztransform the integer coordinate pair in coords by the
transformation addressed by trans. The floating result
is storad at cresult (2 words).3%

REF cresult;

gcitof{coords,Acresult);

Zunity transformation exits directly2

IF trans=0 THEN RETYRY:

RO _ cresult;

R1 _ cresultrli;

R2 _ trans;

1MDVE R3,R0; %Zneed two copies of x and y%

INOVE R4,R1;

IFMPR RO,0(R2); %develope ax,hy,dx,ev3

IFMPR R1,1(R2):

1IFVMPR R3,3(R2);

IFMPR R4,4(R2);

iFADR RO,R1; Zsum X7
£%

1FEDR RO,2(R2);

IFADR R3,Rk4;

IFADR R3,5(R2);

cresult _ RO3

cresultfll _ R3;

RETURY;

END.

- ax + by + c, y7 _ dx + ey +

(gtrani) PROCEDURE (x,y,trans); 6C17T8

%2The floating point coordinates stored in x and y are
transformed by the transformation addressed by transs.
The packed integer coordinate pair is returned.®

RO _ x3
R1 _ v;
R3 _ v’

tunity transformation skips the multiplication?®
IF trans$0 THEW
3EGIN
R2 _ trans;
iMDVE R3,ROs %need two copies of x and v%
IMOVE RA,R1;
IFMPR RO,0{(R2); %develope ax,bv,dXs,ev3%
IFMPR R1,1(R2):3
IFYPR R3,3(R2);
IFMPR R4,4(R2);
1FADR RO,R1; %sum X° _ ax + by + c, y° _ d¥x + ey
+ £3
IFADR RO,2(R2);
IFADR R3,R4;
IFADR R3,5(R2):
END
1MOVE R4,R0; 2fix the result?
TMULT R0O,400B3
1EXCH R1:
TASH R0,-243R(R1);
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IiSKIPGE P43

140VYNS RO;

1MQVE R1,R3;

IMULTY R1,400%83

1EXCH R2,R1;

1ASH ®1,-243B{(R2);
1SXIPGE R3;

1¥MOYNsS R13

gX**%* note that x and v are stored without bvte
pointers xc and yc ¥&xFkxy
RO.LH _ R13

RETURN{RO);

EiD»

{ghadd) PROCEDURE (cdl, cd2); 6C1TY
%Add sign extended halfwords in c©dl to cd2.%

LOCAL cdsy
cds.xc _ gsigne(cdl.xc) # gsigneilcd2.xc);
cds.yc _ gsigne{cdl.vyc) + gsigne{cd2.yc);3
RETURN {cds);
END.

{ghsub) PROCEDURE (cdl,cd?); 6C1T10
2Subtract sign extended halfwords in c¢d2 from cdl.%
LOCAL cds;
cds.xc _ gsigne(cdl.xc) - gsigne(cd2.xc);
cds.yc _ gsigne(cdl.yc) - gsigne(cd2.yc);
RETURYN{cds);

EliD.

(gpack) PROCEDURE (x,v): 6C1T11
2Convert x,v to a single packed word%
LOCAL cdsy;
cds.XCc _ X}
cds.vC _ ¥}

RETURN{cds);
END.

(gsigne) PROCEDURE {(cd); 6C1T12
%Sign extend an 18 bit coordinate.%
1HRRES cd;

RETURN{(cd);
EfD.

{gcitof) PROCEDURE {cds,pair); 651713
%The integer coordinate pair c¢ds is converted to a
floating point coordinate pair (%,y) and stored at
Dair.%

REF pair;

pair _float(gsigne(cds.xc))
nairf13_float{gsigne{cds.vc))
RETURN?®

END.

{gcftoi) PROCEDURE {(pair); 6C1T14
2The floating point coordinate pair (x,v) is converted
to a single word Integer coordinate.®
LOCAL cds;

REF pair:

cds.xc _ fix{pair):
cds.yc _ fix{pairfll);
RETURY (cds);

2
7
2
4
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END.

(grptofp) PRCCEDURE {cds, pair, org); 6C1T1S
2Relative page to floating point page conversion.3%
LOCAL Xorgy yorgs, X, V;

REF pair;

XOTg _ Org.XcC}

YOTg _ OTrg.ycC)

X _ cds.Xcj}

y _ cds.ycCS

Frxkxk half word sign extension used *¥xk#xy
THRRES xorg;

THRRES vorg:

THRRES x3

IHRRES v3

pair - float(x+xorg);
pairrfll _ float(y+vorag):
RETURNS
END.
%¥Clipping2
{(gclip) PRUOCEDURE (pair,window); 6C1U1

%Zclip the coordinate pair addressed by
rair(=x1,v1,%xZ,v2) to the window addressed by
window{=x1,xr,vtop,ybottom)3
LOCAL cl,c2;
REF pair,window;
% - -— %
cl _ gcode{pair s021irT1Y,&windou);
c2 _ ocode{pairrf23,pairrf3i1,&windou);
WHILE (cl+c2) DD
BEGIH
IF ¢1 A c2 THEN RETURN{FALSE); ¢%$wholly invisible%
I ¢c1=0 THEN

RECIN
cl _ ¢2 2= ¢l; %swap point 1 and 2 to insure ¢l
out%
pair - pairl2] 3= pair;
pairfl? _ pairf31 3= pairlill;
END;
%compute the intersection of the line with a
boundarvy$
IF (cl1 .A 1) THEW
REGIN

RO _ pairi33;
R3 _ pair:

R4 _ pairf13;
1FSBR RO, R4;
R1 _ window;
IFSBR R1,R3:
R2 _ pairf21;
IFSBR R2,R3;
IFVPR RO,R1s
1IFDVYR RO,R2:
I7ADR ROyR4;
pairf13 _ RO
pair _ window;
END
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ELSE IF {cl A 2) THEWN
BEGIN
RO _ pairf33;
R3 _ pair;
P4 _ pairfil;
1¥SBR RO,R4;
R1 _ windowf13;
1FSBR R1,R3;
R2 _ pairl23;
IFSBER R2,R3;
IFMPR RO,R1;
1¥DYR RO,R2;
1IFADR RO,R4;
pairf1l _ RO;
pair windowL[ 113}
END
ELSE IF {(cl1 .2 4) THEH
REGIN
R0 _ »airf23;
R3 _ pair;
R4 _ pairfil;
1¥SBR RO,R3;
R1 _ windowI33:
IFSER R1,R4;
R2 _ pairf33;
1F¥SBR R2,R43
IFMPR RO,R13
IFDVR RO,R2:
IFADR RO,R3:
pair _ RO}
pairf13 _ window[373;
END
ELSE IF (cl1 .2 10B) THEN
BECGIN
RO _ pairf23:
R3 _ pair;
R4 _ pairf13;
IFSBR RO,R3;
R1 _ windowl231;
IFSBR R1,R4;
R2 _ pairf31;
IFSBR R2,R4;
IFMPR RO,R1:
1IFDYR RO,R2;
IFADR RO,R3;
pair _ EO;
pairll?
END
cl _ gcode(pair,pairl13,8uwindon);
END?
RETURN(TRUE)? 3%the pair is visihle%
ENDa
(gcode) PROCEDURE (X,V,window); 6C1U2
2compute the “outcode” for the point %,y for the uindow
addressed by windoud
Z¥xkxk*x  caution X,v and #window are single precision

windowl23;
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floating point numbers ¥*¥kxxy
REF window}
RETURN
({IF x<windew THEY 1 ELSE
I x>windoul1ll THEY 2 ELSE 0) +
{TF v<windowL31 THEN 4 ELSE
IF vyo>windoxT2] THEN 108 ELSE 0));
END.
#Floating point math%

{grfix) PROCEDURE {fparg); 6C1Y1
2The result is an integer whoe value is the floating
point argument rounded to the nezrest integer%

LOCAL fixnmb3
fixnmb _ fix(fparg);
RETURN
(TF fsub{(fparg, float(fixnmb)) > fhalf THEN
fixnmb + 1
ELSE fixnmb )3

END,

(fadd) PROCEDURE (arglyarg2); 6C1V2
%Result is the floating point argl + arg2.%
RO _ argl;

R1 _ arg2;
IFADR RD,R1:
RETURN (RO)Y;

ENDS

(fsub) PRDCEDURE (argly,arg2); 6C1V3
%Result is the floating point argl - argl2.%
RO _ argl;

R1 _ arg2;
IFSBR RD,R1:
RETURN (R0);
END.
{fmul) PROCEDURE {(arglyarc?); 6C1V4
TResult is the floating peint argl * arg2.%
RO _ argl;
Rl _ arg2;
IFMPR RO,R1;
RETURN (RO);

END.
{fdiv) PRLCEDURE (argl,yarg2): 1o RTAS)
2Result is the floating point argl / arg2.%
RO _ argl;
/ Rl _ arg2;

IFDYR RO,R1;
RETURN (RO);

END,

(fix) PROCEDURE (fparqg); 6C1Y6
%The result is the irnteger part of the floating point
argument.%

R2 _ fparg;

180V BO,R23

IMULI RO,400B;
$EYCH RO,R1;

1A8H RO,-243B{(R1):
1SXIPGE F23
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YU0VNS RO
RETURN (R0):

(float) PROCEDURE (iarg); 6C1V7
2The result is the floating point representation of the
integer argument.3
R2 _ iargp
1MOYM RO,R2;

IHLRZ R1,R0;
iFSC R1,2558B;
1HRLT RO0,03
IFSC R0,23383
iFADR ROL,R1;
ISKIPGE R2;
1%0YN RO, RO3
RETURYN (RO);
END»

{(fdrad) PROCEDURE (angle): 6C1V8
%Convert the angle (degdrees) to radians.%

RO _ angle;

R1 _ 173435750650B; %0.0174532925%
1FYPR RO,R1;

RETURYN (RO);

END.

{fradd) PRNCEDURE (angle): BC1V9
2Convert the argle (radians) to cdegrees.?%
RO _ angle;}

R1 _ 206712273407B; %57.2957795786%
IFMPR RO,R1:
RETURN (R0);

EkD.

(fsin) PROCEDURE (angle): 601710
%The fleoating point ancle in radians is converted to its
sine.%

RETURN (fsico(angle)); EN¥D.
(fcos) PROCEDTURE (angle): 6C1V11

%The argle is converted to its cosine.%
RO _ angle;

R1 _ 2016220773258 %1.5707963%

iFADR RO,R1;

RETURYN (fsico(R0)); EWND.

{fsico) PEOCEDURE (angle): 6C1V12
%Common part of sine and cosine. {(cede transliterated
from the Fortran runtime system)2
R1 _ angle:

B6 _ R13
1¥M0VMS R1;
IF ®1 > 1700000000008 THEN
BEGIK
R4 _ 2016220773258; %1.5707963%
IFDV R1,R43
I R1 > 2014000000008 %1.0% THEN
BEGIN
1M0LY R1,40083
ILSH R2,-202B{(R1);
ITLZ R2,4000008;
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i7AD RI1,RS53 %this must be a normalization trick:

IF R2 # 0 THEN
BEGIN

RS _ 2014000000008; %1.0%2

1TLCE R2,1000B;
1FSE R1,R5;3
ITLCE R2,30008;
ITLNN R2,30008;
IMQVNS R1:
END;
END;

ISKIPGE R6;

IM0VNS R1j;

RS _ R1;

IFMPR R1,R1;

RO _ 16447553672283 %0.15148418E-3%

1FMP RO,R1;

R5 60631554634687 2-0.46737656E-2%

tFAD FO,R5:
IFHP RO, R13

/RS 1755063212768; %0.79689680E~1%

1FAD RO,R5;
IFMP RO,R1:

RS 577265210372B; %-0.64596371%

17D RO, R5;
IFYP RO,R1;
iFAD RO,R4;
1FMPR RO,R6;
RETURN (RO);
ENT
ELSE

RETURN (R6);
END.

(fsqrt) PROCEDURE (val);

%20btain the square root of wval.
equal 0.%
IF wval <= 0 THEN RETURN(O):
R1 _ wvalp
RG _ O3
ILSHC RO,11B;
1SURI R0,2013;
IROT RO,~13
1HRRY RO, R4
¥L3H R1,-11B3;
IF RO ¢« © THEN
BEGTIN
1F7SC R1,200R;3
83 _ R1;
IFMPRY R1,2004508;
IFADRY R1,177660B3
END
ELSE

6C1V13
Returns 0 if less or



SKO»

12-Jul-78 15125

BEGIN
IFSC B1,1778;
R3 _ R1;

IFMPRT R1,200640RB;
IFADRI R1,17746558;

END?
RO _ R3;
IFDYV RO,R1;
IFAD R1,RD3
1FSC Ri,-1:
RO _ ER3:
1FDY RO,R1;
IFZDR RO,R1;
IFSC RO,(R4);
RETURN(RQ);
END.

(iabs) PEOCEDURE (n);
Zreturn the absolute
RETURN(IF n>0 THEN n
END.

{fabs) PROCEDURE {(n);
Zreturn the absolute
RETURN(IF n>0 THEN n
EN{):

{absdif) PROCEDBURE (hil,
Zreturn the absolute
half-words%

< NINE, GPRRPEICS.HLS317,

value%
ELSE =-n);
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6C1V14

6C1V15

value of a floating point number®

ELSE fsub{C, n));

h2)3:

6C1V16

value of the difference between two

RETURY ( iabs(gsigne(hl) - gsigne(h2)) );

END.

{maxse) PROCEDIRE (hl, h2);
Zreturn the maxinmum half-word:
RETURN ( MAX{gsigne(hl), gsigne(h2)) );

END.

{minse) PROCEDURE (hil, h2);
greturn the minimum half-word%
RETURN { MIN{gsigna(hl), gsigne{h2)) );

END.

%Craphics protocol AND buffering$%

(g4cdst) PROCEDURE (x,v);

%0utput the four coordinate characters to the

Telktroniv.%

X _ x+gxblrr; %x blurring%
y _ v+gyblrr; %y blurring®

gpsend{(hybytetv.hi);

6C1v17

6C1V1e

6C1W1

IF gdevitvp=t4014 THEN gpsend(lybyte+d*y,.xhb+x.xb)3

gpsend{lybyte+y.10);
gpsend{hxbyte+x.hi);
gnpsend{(Ixbytes+x.10)3
RETURN?

END.

{gccdsx) PROCEDURE {cd);

6C142

%C0utput the 2 byte X coordinate to the com files onlvi

gpsand{cd.b7high);
gpsend{cd.b7louw);
RETURN:

END.
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{gccdsy) PROCEDIURE (cd): 6C143
20utput the 2 byte y coordinate to the com files onlvy
LOCAL cds3
cds _ comybfb - cd;
gpsend(cds.bThigh);

gpsend{cds.b7low);

RETURN:

END.
{gpsopn) PROCEDURE; %Initialize output for the specific
device$ pC1u4

REF sendbf, agcommands}
CASE gdevtyp OF
=t4012, =t40143
BEGIN
%2 Set up graphics instructions buffer %
asendhf _ galstr{ghfsize); %alloc. string$
sendp _ chbmty + &isendbf; 2initialize bvte
pointer%
sendl _ 03 %iritialize character count$%
tekmode _ alpham?
%2start commands 1ist to Fe with turn traciking off
command®
#igcommands# _ 3 %null out list3
bl1dtrk(FALSE, &gcommands):
END;
=ycom, =singer, =compB802 2Zvirtual COY device?
NULLs
EVDCASE;
RETORN;
END.
{gpsend) PROCEDURE {char)3 %Process a single character?
6C1us
REF sendbf, gcommands, gprundu,
adoutl; Zaddress of the byte output routine%
CASE gdevtyp OF
=t4012, =t4014:
BECIN %This is lineprocessor protocol%
~sendp _ char}
BUMP sendl;
IF sendl = gbfsize THEN
BEGIN %string is full. send to FE%
sendbf.L _ ghfsize;
3build FE write literal®
bldwli{fgprundu, &sendbf, Jgcommands):
% Set up graphics instructions buffer %
Lsendbf _ galstr(ghfsize); %alloc. string®
sendp _ chbmty + &sendbf; %initialize byte
pointer%
sendl _ 03 2initialize character count?
IF gcommands.L = maxfei THEN
BEGIN %this will fill message buffer?
prcmds{0, fgcommands, 0, 0); %send commands
to FE%
#gcommands® _ > %null out commands list$
EXD3
END 3
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END3
=ycom?: %Fvirtual COM device?
Ihout{comijfn, char);
=singer, =compB0: =20utput prrocessors
adoutl{char):;
ENDCASE:
RETURYN;
END,
(gpscls) PROCEDURE; 6C14H6
%Terminate output for the specific device?
REF sendb, gcommands, gprundu;
CASE gdevtyp OF
=t4012, =t40143
BREGIN
IF tekmode=graphm THEN
BEGIN
gpsend{tekpad);
gpsend(tekpad);
gpsend{(takpad);
gpsend(tekam);
tekmode _ alpham;
END;
IF sendl THEN
BEGIN 3%Send data that is currently in buffer%
sendbf.L _ sendl?
bldwli{&gprundw, £sendbf, &gcommands)?
END3
hl1ditrk(TRUE, &Sgcommands); %command to turn
tracking on%
prends{90, &gcommands, 0, 0); %send commands to
FE%
fftgcommands# _ ;7 %null out commands list%
END?
=vcom, =singer, =compB0: %Svirtual COM devicel
WGLL
ENDCASE?
RETURN?
£iD.

{gpchar) PROCEDURE (c¢1, char); RC1W7
%0utput character char at location ¢l using the format
information in the display device state table.%

CASE gdevtyp OF

=t4012, =t4014:
BEGIN
gpsend{tekgm);
gicdst{cl.xc, cl.vc)’
gpsend{tekam);
IF gcurts THEN gpsend(“.) ELSE gpsend(char):
tekmode alphams
END;

=vcol, =singery, =comp80: Jvirtual COM¥ device3l
BEGIN
%0utput a "Line Segment®g
gpsend{comnul)? gpsend{comnul); %kho knows why!2%
gopsend(comlsg); %see Jjournal - 14093%
geccdsy(cl.ve);
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gecedsx(claxc);
geedsx{cl.xc); 22%

gposend{0); %flush left - graphics syvsten

Justifies%
gpsend{(1); %one byte only%
gpsend{gcurtf.gtffnt); ¢font%

gcecdsx{comch); Zinterline spacing®

gpsend(comtyp); 2type style®
geecdsx(1); 2only one bvte%
gpsend{char); %2the data®
END;
ENDCASE;
RETURN
END .
{gppair) PROCEDURE {(cl,c2);

6C1U8

Z0utput a line hetween the two coordinates ¢l and c¢2.%

CASE gdevtyp OF
=t4012, =t40143

REGIN

IF c2=clast THE¥ cl1 _ ¢2 3= ¢l

clast if possible?

I¥ cliclast THEHN
Zmust start a new line%
BEGIN
gpsend{tekgm);
tekmode _ graphm’

%be sure cl is

glcdst{cl.xc,cl.yc)? %hlank line to one end%

END 3
%continue the 1line%
g4cdst{c2.Xcyc2.yC)?
clast _ c27%
EUD;

=ycom, =singer, =comp803 Zvirtual

BEGIN
%0utput a line%

gpsend(comnul); gpsend{comnul);
gpsend{comin); %1inework op code®

gosend{gcurvc); %line type}
gpsend{gcurin); ®Zintensity2
gpsend{gcurbd); 2broadness%
geecdsx{cl.xc);
agccdsy(cl.yc);
gecdsx(c2.%c);
gcedsy{c2.vC);
EFU¥D;
ENDCASE;
RETURY:
EHD»
tDirect tektronix outputs
{wtmark) PROCEDURE (x1,v1);s
2draw an XY mark at the pint x1,y1%
LOCAL size;
size _ 403
gosend{tekom);
gdcdst(xl-size,vl-size):
gldcdst(xl+size,v1+size);

COM device$

$Who knows why'$g

6C1X1
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gpsend{tekam);
g4cdst(xl+size,yl=-size);
gAcdst(xl-size,vi+size);
gpsend{tekpad);
gpsend(tekpad);
gpsend{tekpad);
gosend(tekam);

RETURN

END.

4
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{wtrect) PROCEDURE (x1,v1,x2,v2);

%2draw a rectangle%
gpsend(tekgm);
gicdst{xl,v1)3:
gicdst{x2,v1);
gdcdst(x2,v2);
glicdst{x1,v2);
gdcdst(xl,y1);
gpsend{tekpad);
gosend(tekpad);
gosend(tekpad);
gosend{tekam);
RETURN 3

END.

{(utline) PROCEDURE (x1,v1,%2,v2):
%Zoutnput a linre tn the tektronix%

gpsend{tekgm);
gdcdst(xl,v1);
gdcdst{x2,v2);
gpsend(tekpad);
gpsend{tekpad);
gpsend{tekpad);
gpsend{tekan);
RETGRY 3
E¥MD.

(wtpnt) PROCEDURE (x1l,v1);

Zoutput a point to the tektronix®

gpsend{tekgm);
gldcdst(xl,v1);
gdcdst(xl,v1);
gpsend{tekam);
RETURY3

ENDa

{wtchar) PROCEDURE (Xs¥s1l,char);
%Zoutnut a single character at the point %,v%

LOCAL i

REF char:
gpsend{tekgm);
gdcdst{x,v);
gpsenc{tekpad)}s
gpsend{tekpad);
gpsend{tekpad);
gpsend(tekanm);

FOR i_1 UP UNTIL >1 DO gpsend(*char*lil);

RETURYN;
END.

{wtarc) PROCEDURE (xcent,ycent,ra’d);

133
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6C1X4

6C1X5

6C1X6
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LOCAL radiusjyangle,x,ys,xcnt,ycnt, iz

gpsend(tekgm);

xcnt _ float(xcent):

vent _ fleat({ycent);

radius _ float{rad);

FO0R i_0 UP 3 UNTIL >360 DO
BEGTHN
angle _ fdrad({float(i));
X _ fix(fadd{xcnt,frul{radius,fcos(angle))));
v _ fix(fadd(ycnt,frul{radius,fsin(angle))));
gacdst(x,v);
EWD 3

RETURN:

END.

ZFINISH.2%% % end of file 3 of support routines for split
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version of subsystem%

% Interface with FE 2 6017
{bldatrk) % build cursor tracking on or off command 3%
PRUCEDURE (switch, commands REF); 6C121

% Procadure description
FONCTION

Build command to close graphics terminal port and
turn cursor tracking on or open the graphics
terminal port and turn cursor tracking off.
Append command to commands list.
ARGUMENTS
switchs tracking on/off switch
values: TRUE - tracking ony, FALSE - tracking
off
commands? address of commands list
RESULTS
none
NON-STANDARD CONTROL
none
GLORALS
none
%
%2 Declarations %
LOCAL procpar REF;
%38uild command%
iprocpar _ getlst{1l); %allocate 1list%
#ioprocpar# _ USE makedesc(uboole, switch, FRALSE):
%4dd to commands 1ist?
addtobatch(&commands, &procpar, ctrack):;
% Return %
RETURNS

(gfbctl) %2 manipulate global string for show commands %
PROCEDURE (type, str REF); 6C17Z72
% Procedure description
FUNCTION
#Manipulate global string for shouw commands, i.e.
add to it, initialize it or send it te FE for
display in command feedback window via BE
procedure FBCTL
ARGUMENTS
types type of function
valuess:
typenullit - initialize global string
fbaddlit - add to global string
addcalit - send to FE and wait for user

response
str: address of string
RESULTS
none
NON-=-STANDARD CONTROL
none
GLORALS

string whose address is in GSH¥ST
2
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%2 Declarations 2

KEF gshwst;
% Perform requested function 2
CASE type OF
= typenullit: 2ipitialize string$
*gshust* _ E0L;
= fbaddlit: %add to stringt
*gshust* _ *gshwst¥*, *str*;
= addcalit: %send to FE and wait for user
response%

BEGIN

fbctl(addcalit, &gshwst);
gshust.L 07 3%null out string3
END3

o

ENDCASE err{%"Invalid type - gfbctl™);

% Return %

9

RETURN;

END.

(dfeclw) PROCEDURE; %clear graphics window in TE%
REF garglist?
#garglist# _ USE makedesc{uindex, gprundw.widindex,

FALSE);

extcall(feident, 5"clear—window™, fedpvpkg, &garglist);

RETURH?
END.

{dfedew) PROCEDURE; %2delete graphics window in FEY
REF garglist;
#garglistf§ _ USE makedesc(uindex, gprwndw.widindex,

FALSE);
extcall(feident, 3%"delete-windouw", fedpvokg, &Lgarglist);
RETURN:
ElD.
{(fhctl) % GB: 7 Display string in the command feedbhack
window 3
PROCEDURE (type, str REF); 6C17Z5
% Procedure descrintion
FUNCTION

Display string in the command feedback window and
wait for user response if requested This routine
replaces the 8.5 fbectl {feed back control
routine).

ARGUMENTS
tvpe: function type

values:
typenullit -- clear display in preparation for
display
currently does not call the FE, i.e. results
in no action
fbaddlit -- add string to display
addcalit -~ add "0K:" to displav and wait for
user respanse
typelit -- clear displav, display string and
wait for user input
not implemented
fbendlit -- add string to display and wait for
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user input
not implemented
typecalit -- clear display, display string
adding phrase MOK:" and wait for user response
currently does not clear display
str: address of string
RESTULTS
. nore
NON-STANDARD CONTROL
Go to ERR if FF returns value FALSE indicating the
user did a command delete
GLOBALS
none
%
% Neclarations %
LOCAL
confirm = TRUE,
noconfirm = FALSE;
%2 call procedure to send string to FE %
CASE type OF
= typenullit: NULL;
= fbaddlit:
shcfw(&str, noconfirm); %use string as is%
=addcalit, =typecalit:
shcfu(&str, confirm); %use string as is%
ENDCASE
err{$"type not implemented - fhctl¥);
%2 Return %
RETURN;
ENDa

{shcfw) % LB: 3 display string in command feedback
window %
PROCEDURE (str REF, confirm); 6C1Z6
% Procedure description
FUNCTION
Call FE procedure SHOW which displays string in
the command feedback #window. If string is too
long to be sent to FE in one call, this routine
breaks string into segments and does multiple
calls on FE bv calling itself recursively. This
routine assumes that string is allocated from the
list zone - it does not copy it in.
ARGUMENTS
str: address of string
confirm: TRUE if user response requested, FALSE
if no response
RESULTS
TRUE if no user response Oor user type <KCA>
GLOBALS
NON-STANDARD CONTROL
Abort if call on Fe fails
GCLORALS
Uses maxdpschar
%
% Declarations %
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LOCAL proceed, andstr;
LOCAL rtetlst REF _ 03
LOCAL TEXT POINTER tpl, tp2;
LOCAL workstr REF _ 03 %must be at least maxdpschar
long%
REF garglist;
% Check if string can be sent in one call or not %
IF str.L <= maxdoschar THEWN
NEGCIN
#garglist# . USE makedesc {ustring, &str, FALSE),
USE makedesc (uboole, confirm, FALSE);
IF NOT extcall{feident, 3"SHOW", fetoolpkg,
Sgarglists: &retlst) THEN
ABORT (erdfedisplay,$YError in FE - shcfu™);
END
FLSE %break string up and send to FE%
BEGIN
&workstr _ galstri{maxdpschar); %alloc. string%
FIND SF{*str*) ~tpl ;
tp2 _ tpl; ,
tp27T13 _ tpifl1ll + maxdpschar;
endstr _ str.L # 13 %2value for tp for last
segment$®
WHILE tp2C13 < endstr DO %Loon until entire
string sent%
BEGI¥ %set work string to next maxdpschar
chars%
tpllfid _ tp2L13 # 13 %point to char. after
last sent®
tp2 13 _ MIN (endstr, tplC1l + maxdpschar);
*workstr* _ tpl tp?;
%Zsend segment to FE. Use FALSE confirm flag
until last segment is sent. Use real
confirm £lag with last segment, i.e. don<t
wait for response until entire string has
been and wait at that moment only if user
response is reguessted3
shcfu(&workstr, IF tp2C11 = endstr THEN
confirpm ELSE FALSE);
END;
gfrstr(&uorkstr); %free string%
END;
% Get result from Fe %
IF ratlst.lL THEN proceed _ ELEV jfretlstirila
ELSE proceed _ TRUE;
% Return %
RETURN {proceed);
EiD.

FINISH
FINISH



