Grarhics.

This document dezcribes simPle methads in terms of orerator
interface and FProsrams reeded to rroduce hasic grarhics.

A wide variety of araphics can be produced usins the ztandard
characters in various interface modes.

* Kewvboard - interactivity from the keybcard:

* BASIC - use of PRINT, TAB. ARRAYS.,
o Escare Seausnces. etc.; ‘

* Editor - use of an editor to define and save
temrlates., tabular and other srarhics.

This document will present a number of ways to produce grarhics
from a Previously defined character set. The methods emplow
clever wavys of controlling the position in which characters
display on the screen and as a result print on parer. The arproach
describing these methods will be by way of presenting examrles
which are created under the three environments described above.

2. YICTOR 9080 VIDEO DISPLAY SYSTEM

The followins deals with those special harduware desisn asrects of
the YICTOR 9068’s CRT display subsustem and how thev can be used
tao produce character ararhics.

To begin with, the terms Dot RAM and Screen RAM will be described.
Dot RAM is that portion of the main dynamic memory which is
dedicated to the patterns of dots (CRT beam "an" sisnals) reauired
to gsherate a particular swmbol on the screen. The harduware is
desioned so that when the CRT beanm is pointina at a particular
location on the screen that bit of data from Dot RAM that is
associated with the portion of the sumbol being disrlaved at that
locaation on the screen controls whether the beam is on. the screen
is made to glow at that point, or off, the screen 9oes dark. The
zet of srarhics to be disrlaved is selected as rart of the sustem
generation Frocess. When that sustem is loaded in resronse to a
"cold boot" reauest the dot patterns are loaded into main memord
as rart of the "cold boot" Process.

Screen RAM is a memory sub—-sustem completely sererate from main
memoryd. The CRT screen is divided into 23 lines of characters.
each line able to disrlaw 868 chacters. This is a total of 25 X 8@
or 2008 sererate characters. The character to be displawed on the
screen is determined by the data stored in two conseaut.ive butes
of screen RAM associated with the character position. What is
stored at this location is the Dot RAM number of the character to



ke disrlaged.
‘3. CHARACTER SETS

The initial release of the YICTOR 980@ Sustem Generation pProcess
allows the user to choose betuween tuwo character sets. One is
described as the YTTS2 Ture Display and the other as the Victor
International. The YTS2 ASCII set has 128 characters and the
International set has 256. The Swstem Generation rFrocess allows
the choice of one or the other as the set to be used. These two
character sets are shown below in Fisures 7 and 8.

This is not to saw that character sets other than VYT52 ASCII and
the Victor International 81 set are not available with the YICTOR
opPe., There is a variety of other character sets of wvarious
standards (IBM, etec.? and lansuazes that may be used providing
different capabilities and effects usins character ararhics.
Additionally a user may alter an already existins character set or
define a completely unique set (usins a special Victor 9008
utility) in order to satisfy a special set of reauirements.

The more familiar sraphics of a character set as disrlaved on the
CRT are the alphabetics, numerics, and special characters -
accessible directly from the kevboard. There are, however.
additional characters accessible from the kevboard that are
avaialable for use by prosrams. These characters are kewboard
accessible when the sustem is in the Graphics Mode. In order to
put the sustem into and out of the Grarhics Mode tuwo escere
seauences are provided. They are:

1.) Escare F  Grarhics Mode On
2.) Escare G Grarhics Mode Off

There is a third sroup of characters not accessible by the
kewboard with a single key stroke. This srour, as well as the
first two described above. is accessible by use of a third escare
sequence.

. . Escare 8 x where the hex value of X
' is interrreted literallw.

Short BASIC rrosrams can be used to demonstrate how to access and

display all the characters in a set. The character set used in the
followins discussion is the Victor International. If the VT332
ASCII ture is used. the results will not necessarilsy be the same.

16 REM NOM-GRAPHICS MODE DEMONTRATION (NONGRAF.EAS)

28 REM THIS ROUTINE ACCEPTS A CHARACTER NUMEER
38 REM FROM THE KEYBOARD AND DISFLAYS THE RSSOCIATED
40 REM CHARACTER IN THE NORMAL ¢MOM-GRAPHICS) MODE.

58 DEFINT A-Z
60 PRINT CHR#{27);"E",



7@ IMPUT "ENTER CHARACTER HUMEER. “.H
90 PRINT CHR#<A)

11@ GOTO 78

12 EHD

If HONGRAF abowe is run and the values 8 to 32 are entered no
character will be disrlawed. This iz due to the fact that the
proaram oFerates in the normal {non-srarhic) mode and thoze
characters numbbersd from 8 to 32 are accessable only in the
araphics mode. If number 33 is entered the ! iz disrlauwed.
Different characters will be disrlaved for input wvalues from 33 to
253. For those values from 97 to 122 the lower case alrhabetics
are displaved along with a few srecial character from 123 to 128.

1@ GRAPHICS MODE DEMOMSTRATION (GRAFMODE.ERAS)

20 REM - THIS ROUTINE RACCEPTS A CHARACTER NUMBER
38 REM FROM THE KEVYBOARD AND DISPLAYS THE ASSOCIATED
4@ REM GRAPHICS MODE CHARACTER.

o8 DEFINT R-Z

68 PRINT CHR$(27)."E";

70 INPUT "ENTER CHARACTER NUMBER. ".A
80 PRINT CHR$(27)>;"F";

90 PRINT CHR$(AD

168 PRINT CHR$(27)>;"G";

116 GOTO 78

120 END

This second prosram differs from the first in that the ararhics
mode is entered at line #2328 and exited at line #188. If the
character numbers @ to 32 are entered into this prosram, that
arour of characters not accessible bu NONGRAF is still not
accessible. But thew are accessible by enterina the numbers 97 to
128. However, those lower case alphabetics and special characters
which arrpear for these values in the normal mode are no longer
accessible. All other values should Froduce the same characters as
for NOMGRAF.

10 REM LITERAL MODE DEMOMSTRATION (LTRLMODE.ERS)

20 REM THIS ROUTINE ACCEPTS A CHARACTER NUMEER

3@ REM FROM THE KEYBOARD AND DISFLAYS THE ASSOCIATED
48 REM CHARACTER AFTER INTERPRETING THE INPUT

50 REM NUMBER LITERALLY.

60 DEFINT A-Z

78 PRINT CHR#$(27);"E",

26 INPUT "ENTER CHARACTER NUMBER. ".R
98 PRINT CHR$(27)>,;"8",CHR$(R)

166 GOTO 80

110 END

This Frosram is identical to NONGRAF, excert for the second PRINT
ctatement. This statement instructs BASIC to intereret the number
entered literally. This prosram will disrlay all characters of



the zet from 8 to 2356.

1@ REM DISPLAY CHARACTER SET (DSPLAYCS.BRSD

2@ REM THIS ROUTIME USES ABSOLUTE CURSOR FOSITIOHING AHDD
Z8 REM PRIMTING OF CHARACTERS INM THE “LITERAL” MODE IH
48 -REM ORDER TO DISFLAY ALL THE AYAILAELE CHARRCTERS.

S8 PRINT CHR${27):"E"

€@ WIDTH 235

70 PRINT " 1 2 3 4 5 &6 7 & 9 18"
88 PRINT " 11 12 13 14 15 16 17 18 19"
28 PRINT

1668 FOR B=0 TO 240 STEP 2@
118 PRINT B; T

126 C=38

138 FOR I=@ TO 19 .

148 IF I+B=255 THEM STOP

158 PRINT CHR$(27);"¥Y",;CHR$(99),CHR$(C);
168 PRINT CHR$(27>;"8":CHR${I+BE);" ",
178 C=C+3

180 NEXT I

198 PRINT

208 MEXT B

2008 END

This Frosram will disrlaw in a tabular form all the characters
available in the set alone with their number as shown below in
Figures 7 and 8.

4. USE OF ESCAPE SEQUENCES

Althoush escare sequences are not strictluy part of the subject of
Character Grarhics, thews rFrovide a means of simrly accomrlishing
CRT disrlay effects. Escare seiquences ars groured into the
followins.

Cursor Control Functions

Screen, line and character editins
Configsuration functions

Oreration mode functions

Srecial functions

* % k% %

The following table lists the escare seauences incorrorated into
the sustem software. The leadins "¥"’s are not part of the escare
seauence but indicate aa ¥TS52 compatible seauence. Also brackets
enclose parameters and are not rart of the seauence.

Cursor Functions

*Esc H . 1B.48 Sets the cursor at home rosition.

*Esc C 1B,43 Mowes the cursar forward one
character rosition.

*Esc D 1B,44 Moves the cursor backward one



*Esc B
*Esc A
*Ezc 1

Esc n
Esc J
Esc k

*Ese Y[11Lcl

Editine Functions

Esc E
Esc b

*Eese J

Esc 1
Esc o

*Ese K
Esc L

Esc M

Esc N

Esc @

IB. 42
1B.41
1E. 4%

1B, 6E
1EB.6A
1B, 6B

1B, 39

1B.,45
1B.s62

1B, 4A

1B.6C
1B,6F

1B.4B
1B.4C

1B.4D

1B, 4E

1B. 40

character roszition.

Mowes the curzor down one line
without charnging columns.
Moves the curzor up one lire.
Moves the curszor to the zame
horizontal rFrozition on the
Freceding line.

‘Rerorts the curszor position.

Saves the cursor rosition.

Returns the cursor to the

Freviously saved cursor rosition.
Moves the cursor via direct cursor
addressing, where "1" rerresents

the hexadecimal line number and "c"
rerresents the hexadecimal column
number. The first line and the

left column are both 28 <hex) {(the.
smallest value of the printins
characters) and increase from there.
Since the lines are numbered from 1
to 19 <(hex) {(from tor to bottom) and
the columns from 1 to 58 C(hex) {(from
left to risht), yvou must add the
prorer line and column numbers to IF.

Erases the entire screen. o
Erases from the start of the screen

ur to and includine the cursor rFosition.
Erases from the cursor position to the
end of the pase.

Erases entire line.

Erases the beginning of the line up to
and includins the cursor pPosition.
Erases from the cursor position to the
end of the line.

Inserts a blank line; the current line
and all followins lines are moved down
one line. The cursor iz moved to the
beainning of the blank line.

Deletes the current line. rplacins the
cursor at the beginning of the line. and
moves all followinz lines ur one line.

A blank line is inserted at line 24.
Deletes cursor position character and
shifts the rest of the line one
character rposition to the left.

Enters the insert character mode.
allowing insert into text on the screen.
As each new character is inserted. the
character at the end of the line is lost.



Ezc D

Configuration Functions

Ezc =[P=z]

Esc ytPsJ

OFeration Mode Functions

Esc P
Esc a

Srecial Functions

Esc )
Esc (¢
Esc v

Esc-w
*Esc 2

Esc 1
Esc #
Ese (
Ese >

1B, 4F

1E.78

1B, 79

1B, 78
1B,71

1B, 7D
1B.7B
1B.7e

1B, 77
1B.7A

1B,3D
1B, 23
1B, 28
1B, 29

E:itz from the inzert character mode.

Sets modeds) as follows:

)
n

Maode

Enable 25th line

Block cursor
Curzor off

Kewrad shifted
Auto line feed on receirt of
a carriage return
Auto carriasze return on receirt
of a line feed

Increase audio volume
Increase CRT brishtness
Increase CRT contrast

R o B < x My (R YN

omD

Resets mode(s) as follows:
Ps Mode

Disable 25th line
Underscore cursor
Cursor on
Kegrad unshifted -

Mo auto line feed

No auto carriase return
Decrease audioc volume
Decrease CRT brishtness
Decrease CRT contrast

QODOWIDA B -

Enters the reverse video mode.
Exits the reverse video mode.

Dizables the keuboard.

Enables the keuboard.

Enables wrar around at the end
of the line.

Discards at the end of the line.
Resets terminal to Power—on
confiauwration.

Transmits the 25th line.

Transmits the rFase.

Sets hish intensityg.

Sets low intensity.



Ezc + 18,28 Clearz the forearournd.
Ezc C 1B, %28 Setz the underline mode.
Esc 1 18,31 Resets the underline mode.
Ezc 2 1E.32 CEnables cursor blink.
Esc 3 1,33 Disables cursar blink.
Ezc & 18,32 Sets the test ¢literall=) mode.
Esc 9 1,67 Resets the tect (literallw? mode.
Esc 4CmlC1k1Ckw] 18,34 Rezets the kew value. Used to
reconfisure the AsCII code
_aenerated by the ked where -
"m" represents the characters
1;201“3
- 1 stands for unshifted mode
- 2 stands for shifted mode
- 3 stands for alternate mode
"1k" rerresents the logical kew
number (B8-67 hexadecimal)
ney" prepresents the hexadecimal
ASCII kew code of the new kev
~ value
Esc i 1B,6% Returns confisuration information.

The followina BASIC prosram provides o means for demonstrating
most of the escape sedquences listed above. The prosram will
rrompt for an escarPe sSediuence. When the seauence is entered the‘
erosram will move the cursaor to the middle of the "3" line. ”
display an "*" to mark its startine location, and then execute the
seauence. I1f, for examrle, a D is entered. the rrogran will put an
* in the middle of line #3, and then move the cursor to the left
one character position.

18 REM ESCARPE SEQUENCE DEMONSTRATION (ESCAPSER. BASY
2@ REM THIS ROUTINE ACCEPTS A GIYENM ESCAPE SEGQUENCE
33 REM FROM THE KEYBOARD AND THEN EXECUTES IT QVER
40 REM FIYE LINES OF THE NUMBERS 1 TO S AS AM AID

- 50 REM IM VISUALIZING THE SEQUEMCE.

60 PRINT CHR$(27>;" “}:PRINT:PRINT:PRIHT:PRIHT:PRINT:PRIHT:FRINT
76 PRINT “1111111111111111111111111111111111111111"5
28 PRINT "111111111111111111111111111111111111111"

a3 PRINT “222222222222222222222?722222????292??222"}
108 PRINT “‘2‘?‘2?2‘2‘?‘?'?‘?‘?‘?‘?‘7'2‘2?‘7‘?'2‘?‘2'2?‘2‘2‘7"22‘2‘2‘2'222'2‘?‘22 "
116 PRINT "3359&&453@4aéoSSéoSéBoaao33a3553553o333¢"J
126 PRINT "333333333333333333333333333333333333333“
133 PRINT "4444444444444444444444444444444444444444"}
1468 PRINT “444444444444444444444444444444444444444"
158 PRINT “5555555555555555555555555555555555555555"}
16@ PRINT "553555555555555555555555555555555555555“
17¢ INPUT "ENTER ESCAPE FUNCTIOH:. ",EF%




160 EFH= ASCEFE)

196 PRINT CHR$(273;"V";CHR$(41);CHRECT1)) < MOVE CURSOR

26@ PRINT ") - DISFLAY "+

21@ PRINT CHR$(2)!

228 PRINT CHRE(27)EFS:’ | EXECUTE SEQUEHCE
23@ CONTCHR$=IHKEYS -

249 IF CONTCHR$="" THEN GOTO 230 WAIT FOR KEY ENTRY

256 GOTO 60

26@ END

5. CHARACTER GRAPHICS UNDER BASIC

General.

Before continuirng with schemez and examples for rFroducing
character srarhics. the reader should be familiar withh the
bhacksround material discussed above in this report.

- The YICTOR 9808 Yideo Disrlaw Sustem
- Character Sets
- Use of Escare Sequences

The remainder of this section w111 show examples. of character
ararhics using the BASIC lansuase.

The TAE Statement
The followina simple BASIC rFrosram.

18 FOR X=1 TO 25
20 PRINT TRB(XD,"#"
38 NEXT X

will produce a line which begins at column zero and moves dowrnward
at apProximately 68 desrees as shown in Fisure 1.

In other words., TABIXY means move risht to the X¥th position before
Printinag the asterisk. <(Don’t forget - columnh positions are
numbered 8., 1,2,3,...0.

Now. if we change line 2@ to use a more comrlicated TAR exPression
such as.

26 PRINT TAB(X*X/10; """

a "curved" line is produced. This is because increasing X from 1
to 25 will increase ¥x¥-/10 from B.1 to 62.5. Since TAB uses the
inteser rart of its arsument. the asterisks will Fprint in
positions determined by the numbers in the thlrd column of the
following table:

LT Ty



-
-

Mo 10 TAE L+ 18)

1 .1 2 5]
2 .4 X
3 .9 a8
4 1.6 1
] 2.5 2
€ 3.6 3
It 4.9 4
e .4 &
2 2.1 2
1e 16.8 16

Thiz arproximates a "auadratic" curve as shown in Fisure 2.

TAE camn have anw lesal BASIC expreszzion as its arsument, includins
expressions that use BRASIC functions. The following iz an examrle
where line 28 prints the sumbol "1" in the roszition determined by
TAE(K+3), while line 38 prints the sunmbol "2" in the rozition
determined by TAB(ARS(3I+X-352+3). The effect is somethins like
ararhing the rpath of two billiard balls. Motice that we are
printing the "1i" and "2" on alternate lines {(see Fisure 3. (This
was done to simrlify the prosram.?

{Usina ABS makez the

16 FOR ¥=0 TO 25 {arsument of THRB 9o

28 PRINT "RI";TRAB{X+3)>."1" {from +32 to +3 when

3@ PRINT "B:".:TRE(ABS{3I*RK-3I&2+3>;"2" (¥ acges from B to +12

48 NEXT X {and from +6& to +42

S8 END (when X soes from +13
: (to +25

Another way to use TABCH) is to read wvalues of ¥ from data
statements. This allows us to print computer grarhs that show
pictorially what the data "looks" like. For examrle, the rlot
from the weekly weigh-ins of someone on a reducins diet is shoun
in Fiaure 4.

1@ PRINT "GRAPH OF wEEVL” WEIGHTS"

28 PRINT " "
3@ FOR K=108 TO 209 STEP 1@:PRINT KiINEXT KIPRINT)Lines
49 PRINT " " )18-50

S8 FOR K= 68 TO 1@. FRINT * + ",iMEXT K. PRINT »JPrint the
) Y"Headinz"

JLines.
S5 LET S =
€0 FOR X¥=1 TO 3@
v@ RERAD W (Thiz line
80 IF W9 THEM 154 (ararh. The
9@ PRINT X:TABC4),;"I";TABCW-180) 2+6);"*" - {(formulas used
106 NEXT ¥ {are exrlained

Cfurther on.



> =

116 DATA 155, 149,144, 141, 138, 135, 134.5, 132, 133, 133.7
120 LATA 134, 135, 136. 136, 137. 139. 140.2. 142, 144. 147
129 DARTS 156, 143, 135, 138, 126, 123. 1Z21. 128, 119, 119
142 DATA -1

158 PRINT "AVERAGE WEICGHT =": S.-30

1€¢6 EMD ~
The BASIC fumctionz SIH. C0S, LOG, EXF. TAH. ATH, SGH evaluate the
mathematic functions "Sine". "Coszine". "Lozmarithmic".

"Exponential”, "Tangent", "Arctansent" and "Sisn" respectivelw for
a given arsument. These functions can be used to produce diselaus
that show srarhically what the functions look like and that are
also attractive as desian elements.

Fioure 5 is an examrle showins what the SIH functionm locks like
when ararhed using the followins rFrosram:

16 FOR F=-1 TO 1.1 STEP .4

20 PRINT TAB(9+30+<(F+1); INT(F+188).-160;
38 HEXT F

4@ FRINT

-8 FOR A = @ TO 6.3 STEP .1

608 PRINT A:TAB{19+30+(SINCAd+1)) ) "%"
78 NEXT A _

88 END '

The first loor in lines 18-38@ puts numbers across the tor of the
rage to show what valuss of the SIN function are beins srarhed.
(The numbers were selected as shown because we khow from
this??ometra that the SIN function has wvalues that ranze from -1
a +1), .

The second loop in lines S8-78 prints A {the arsument), and then
Prints an asterisk in a position determined by the value of
SINCAY. Ue used SINCAY+! in our TAB so that the values -1 to +1
would be changed to the ranse 8 to 2 (vou can’t TAB nesative
values). We multirlied by 38 to srread the picture out from
columns @ to 68, and then added 18 to shift all values 16 columns
to the risht (to leave room for print A). So the final srarh sosz
from 18 to 78. On a terminal with a smaller number of columns.
the multirlier 38 should be reduced to akout 15.

Of course. we can print other things besides a single asterisk
"*", See Fisure 6. Fisure 6 was gsenerated by combinins functicns
and putting multirlicsrs in front of the arsuments givina
"intermodulation" affects.

The combined function
V=COS{2+AX+SIH{AD '

was used. The two sisnals are "98 desrees out of phase", and the



firzt cre bas "twice the freaucsncas” of the zscord.

Eo running the following proarams. the srarhs pictured in Fisures

& and &R were produced.

18 FOR R=6 TO 9.5 STEP .2

28 LET Y=COST(2xA)+SIHCRY

38 PRIMT TAB(1S+Y+3@), "HARYEY KILOBIT"
48 MEXT A

o0 EMD

or

10 FOR A=8 TO 9.5 STEP .2
20 LET Y=COST(2+A)+SINCAD
30 PRINT TARBC1S#Y+30Y ] "+"
46 NEXT R

S8 END

Additional Examrles

This section lists three BASIC rFrograms which .produce examrles
that are called CALENDARR., BARGRAPH, ARHD 3D. The results are
pictured in Fisures 9., 16, and 11.

The followins Frosram will disrlay a calendsr for the aiven month
of the wear 1982. It will first ask for the month desired and wait
for a number in the ranse of 1 to 12 to be sntered. After the ’
entra it will disrlay the month’s calendar and then wait for a kew
to be depressed when it will return to the BASIC interereter.

10 REM CALENDAR DEMOMSTRATIOHN (CALEMDAR.EBRS)
20 WIDTH 255
3@ DEFINT A-Z

40 VYR$="1982"IINPUT “Enter month (1=Jarnuarws";MN
98 DATA JANUARY,S,31,FEEBRUARY,1,28.MARCH, 1.31

€8 DATA APRIL.,4,38.MAY.6,31, JUNE, 2,38

78 DATAR JULY.4,31,RAUGUST,B,31,SEPTEMBER, 3, 30

20 DATA OCTOBER.S.31.MHOVEMBER. 1,38, DECEMBER. 3,31
96 DATA DECEMBER.3.31

180 FOR I=1 TO MNIRERD MOM$, FD, HDRYSIHEXT 1

1186 PRINT CHR#(27);"z";

120 CN=FD*18-5:LN=9

136 FOR I=1 TO NDAYS

1486 CH=CH+18

1568 IF CN<V?2 THEM GOTO 186

160 LM=LN+3CH=5

178 IF LN>21 THEM LM=22ICH=CN+7.



SL$=CHRFC2Y+CHRE (B +CHRE (S +IHRF(SI+CHRE (20 +
’:Hns'u-.s._[_n ; ““H.'PF &y FJ.- '+"H . 1 .

120 GOSLE 226 b

19¢ FRINT IELL#

200 HEXT 1

218 LH=2.CH=5!GOSUE £28

228 STRT=1:FINISH=7A:CHRHMB=285:G0SUE 266~ TOF EUPDfP

238 PRINT CHR#:27):"3" CHR${187).

240 PRINT CHR#(27>."D",CHR¥{27,;"E";

258 STET=1:FINISH=2@:CHRHNB=186:GGSUB 21e” RIGHT ECRDER

2608 REMILN=24.CH=5: GOJUB 728

270 LN=2Z.CN=5.G0SUB &S28

286 STRT=1. FIHISH’?B.CHPHNE‘ 205.G05UE 868° BOTTOM BORDER -
290 PRINT CHR#(27>."8" :CHR${12282, '

06 LN=2.CH=5.G0SUB 820

310 PRINT CHR$(27);"8",CHR${2815,

326 PRINT CHR#(27>,"B",CHR$(2V>,"D",; ‘

338 STRT=1.FINISH=26.CHRMNME=186.G0SUE 2107 LEFT EORDER

34@ PRIMT CHR$(272;"3".CHR$(208)
330 LLM=3

368 FOR H=1 TO 2
370 LN‘LN+2.CH‘5 GOsSUB &2a
380 PRINT CHR£(27>:"8",CHR${20845,;
398 STRT=1.FINISH=&%.CHRHMMB=205.G05UB 868~ HORZ LINES 1 & 2
480 PRINT CHR${27):"8" CHR$(183)!
419 NEXT H

428 LH=6:CH=7:GOSUER 220
438 PRINT “SUMDRY MOMDAY TUESDAY WEDMESDARY "
44@ PRINT "THURSDAY  FRIDARY  SATURDAY":

450 LN=7
460 FOR LC=1 TO 4
478 CN=5:LN=LMN+3:GOSUE 820

488 PRINT CHR$(27>;"8" CHR${199),

498 STRT=1.FIHNISH=69.CHRNMB=19&6.G05SUB 8é@~ HORZ LIMES 3 TO ©
900 PRINT CHR${27);"8";CHR${182)

918 NEXT LC

920 CN=3 :

938 FOR CC=1 TO &7 VERT LIMES 1 TO &

246 CH=CH+1@.LH=5.G0O5UB 820

9908 PRINT CHR${27)>;"8";CHR${263),
260 GOSUB 976

978 PRINT CHR#{27)>;"8",CHR$({17v),
228 GOSLE 978

998 PRINT CHR$(27>:"8".CHR$(21€),;
€00 FOR II=1 TO 5

616 GOSUB 9786

620 FPRINT CHR${27)>;"8",;CHR$(179),



€24
€4
€S0
esB
&7

£20
690
708

718
720
sLs
740
7o8
vED

rra
vae
7o8
200
810

g20
838
840
&30

Sl
8va
2330
824
o008

210
9208
938
940
956
260

978

226
290

The

GOSUS . ST3
PRINT CHRECITH!"E"ICHREC1TS0!]
GOSUE S76

PRINT CHR$(27):"E" CHRE(197:!
MEXT 11

PRINT CHR$(273:"D";

PRINT CHR$(27):"3" CHRE(267)]
NEXT CC

CN=35.LH=2:G05UE 226

PRINT "YICTOR ©SG683".
CH=29[LN=3.GOSUE 220

PRINT "CALEMDAR DEMOMSTRATION®:
CN=35.LN=4.GOSUE £26

PRINT MOM&:" ".YR%

PRINT CHR#(2VH,"x","3"7 : CURSOR OFF
COHTTKEY$=IHKEY#$

IF COHMTEEYs="" THEN GOT(O 7EB

gPINT CHR#(272,"9","3"" CURSOR OH
TOFP

REM POSITIOM CURSOR ROUTIME.
LA=LN+32: CA=CH+32

PRINT CHR$(27): "y ;CHR${LAY;CHR$(CA);
RETURN

REM WRITE LIME OF GIYEH CHARACTER TO CRT.
FOR I=STRT TD FIMISH

PRINT CHR$(27);"2",;CHR${CHRHME> .

NEXT 1

RETURH

REM WRITE COLUMN OF GIYEM CHARACTER TO CRT.
FOR I=STRT TO FINISH

PRINT CHR$(27):"8",CHR${CHRNMBD) :

PRINT CHR$C27);"D";CHR$(2V)>:"B";

NEXT I

RETURN

REM MOYE CURSOR DOWM ONE LINE & LEFT OME CHARRCTER.
PRINT CHR${27)."B";CHR$(27>,"D".
RETURN

following rFrosram will displaw a bar chart showing the % sales

of a corroration for the wears 1975 to 19281 for each Froduct
category (see Figure 2).

18 REM ERR CHART DEMOMSTRATIOM (BARCHART.EBRS>



28 BIDTH 225

sCAL

2006
216
220
238

249
236
2608
278
280
290
>80
Jla
320
338
340
398
360
378
386
-390

400
410
426
430
440
450
460
4va

LEFINT A-2
FEIWNT "

PC=PC-18
PR I t,‘T " 11} .:

3 PRINT CHR${27>,"8",;CHR$(1792
3 PRINT USING "##2".PC:

PRIHNT CHR#<{27)>.,"8".
PRINT CHR$(27>;"E&";CHR$(1V2),
PRINT CHR$<27>;"1"

3 HEXT I

LN=21.CH=4.G0OSUB &l@

E

PRINT CHR#(27)>."8";

PRIMT "

PRINT CHR#(27>;"1";

PRINT " 1975 1976 1977 1978 1979

RESTORE

CH=@&

FOR ¥=1 TO 7 .
CH=CM+&6.LN=2.G0O5UB 61G -

FOR IC=1 TO 4

REARD LMT

CHARID=CIA{ILC

FOR IA=1 TO LMT*2

PRINT CHR${27>;"8",CHR$(CHRRID).
PRINT CHR$(27),"8",CHR$(CHRRID),
PRINT CHR${27);"38";CHR${(CHRRID>:
PRINT CHR$(27);"8",CHR¥{CHARID),

PECGFITRELE PRODUCTE IHC.
PRINT " % SALES BY FRODUCT CATEGORY
DIM CIAC4>ICIARC1>=17EICIAL2)=177ICIARS=172ICIAC4:=217

ea PC=11n”
98 LH=8.CH=8.G0SUB €18.
3 FOR I=1 TO 11

L1

s

FORM YERT SCALE

FORM HORIZOWTAL

1988 1%931";

PRINT CHR$(8);CHR$(8);CHR$(8);CHR$(8) CHR$(27),;"E";

MEXT IR
NEXT IC
NEXT ¥

LH=0.CHARID=175.GO5UB 638~
PRINT "COMPOMEMTS"; °
CHARID=177.GOSUE &3@
PRINT "SUB-ASSEMBLIES";
CHARID=178.GOSUE &508
PRINT "HARDWARE SYSTEMS"
CHARID=219.G0SUE &350
PRINT "SOFTWARE"™)

DISPLAY LEGEHD



30 PRINT CHRE(ZFI I mIvES CURSOR OFF

420 COHTEEY$=IMKEYS

586 IF COMTKEY#="" THEM GOTQ 420 :
S16 PRINT CHR&(27 ;" a";"3"7 CURZOR OH
526 STOP '

538 REM THE DATA IS FOR THE YERRS 1373 TO 13:1.
548 DATH 7.2,1.8
556 DATA 6.2,2.6
o6@ DARTR 5.2.3.@
o8 DATAH &6.1.3.@
o8@ DATA 5.1.3.1
598 DATA 4.1.4,1
€88 DATA 2,1.4.3

€16 REM POSITIOH CURSOR ROUTIHME.

€28 LA=LH+32.CA=CH+32

638 PRINT CHR#$(27);"Y";CHR${LAX,CHR¥(CAY,
648 RETURNM

€38 REM GENERARTE LEGEMD ROUTIHNE.

€608 LN=LN+4ICH=55.G0SUB £18

678 FOR J=1 TO 4

688 PRINT CHR#$(27>;"8":CHR${(CHRRID>:
€98 NEXT J

vO0 LN=LN+1.CN=55.G05UB 610

718 RETURM

720 END

1

The following rrosram will display the sales of a corrForation for
the wvears a 1975 to 19738 by product catesord. The disrlay will
illustrate these sales using three dimenzional blocks constructed
only from standard srarhic characters.

18 REM 3-DIMENTION BRR GRAFH DEMOMSTRATION <3D.BRSD

28 WIDTH 235

3@ DEFINT R-2

40 PRINT CHR$(27>;"E":

98 PRINT " PROFITRELE PRODUCTS INC. - ")

€8 PRINT "SALES BY PRODUCT CATEGORY IN MILLIONS OF #°"

70 DIM CIARC4)ICIA(1O=17ECIAL2)=177CIA(3)=178ICIA(43=219

80 PC=118" FORM YERT SCALE
98 LH=08.CH=8.G0SUE &98

166 FOR I=1 TO 11

116 PC=PC-18

126 PRINT " "

130 PRINT CHR#(27),"8";CHR${179)

140 PRINT USIHG "###".PC:



156 PRINT CHES$OZ70 ! "G0 )
166 PRINT CHRE(ZT) "  ICHRECITE)
176 FRINT CHR${Z7):"1"

180 HEXT I

193 LH=21.CH=4.G05UE &930

SCALE

200 PRINT CHREF(27)."@".

218 PRINT "

228 PRINT CHR$(27>:"1":

230 PRIMT " 1975 197
240 RESTORE

250 FOR ¥=1 TO 4

268 CH=8&-(Y+12>ILH=21.G0OSUE é94Q
278 FOR IC=1 TO 4

280 CH=CN-&.LH=21:G0OSUB &2@

298 READ LMT

200 CHARID=CIA{ICY

319 FOR IA=1 TO LMT~“

328 FPRINT CHR#$(27).;"&" :CHR$<(CHARID):
338 PRINT CHR#$(273;"8";CHR$<(CHRARID>:
348 PRINT CHR${27);"8",CHR${CHARID).
358 PRINT CHR#$(27)>;"8",CHR$<{CHRRID);

FORM HORIZOMTAL

1977 19v8";

FORM FACE OF BLOCK

368 PRINT CHR$(8) CHR#(E);CHR${3);CHR$(8) /CHR$(27) . "A":

37@ NEXT IA

380 IF LMT=@ THEH GOTOQ 496

398 PRINT "r";7

400 FOR IR=1 TO 3

410 PRINT CHR${27>:"8";CHR${195)
420 NEXT IR ‘

430 PRINT "/";

440 CH=CN+4.LN=22-LMTIG0OSUE 698~
458 FOR IR=1 TO LMT

468 PRINT CHR$(27),"8" CHR${179);

FORM TOF OF BLOCK

FORM SIDE OF BLOCK

478 PRINT CHR#$(27>;CHR$(8),;CHR$(27),"B";

430 NEXT IA

490 NEXT IC

o868 HEXT VY

<18 LN=B.CHARID=176.G0SUB 730/
920 PRINT "COMPOMEMTS":

o8 CHARID=177.GOSUB 73@

248 PRINMT "SUB-ASSEMBLIES":
998 CHARID=178:GOSUB 736

o068 PRINT "HARDWARE SYSTEMS"
978 CHARID=219:G0SUEB 73@

920 PRIHT "SOFTWARE":

999 PRINT CHR${27);"x","5";~

DISPLARY LEGEND

CURSOR OFF
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690
voa
710
720
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48
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798
o

»
L]

COHTHEY$=IMKEYS

IF COMTEEV'$="" THEH GOTCO &G04
PEI”T CHE?(:.—:’ -: "':l " ; "5" -

STOP

REM THE DATA IS5 FOR THE YEARRS 1975 TO 197&.

DATR 12,15.11.7
DATR 9,7.5.2
DATA 2.5,2.8@
DATA 7.5.2.6

REM POSITION CURSOR ROUTIHE.
LA=LN+32:CA=CN+32

FRINT CHR${27>;"Y";CHR$<LAY.CHR$(CR)!

RETURH

REM GENERATE LEGEMD ROUTIHE.
LH=LN+4CH=55.GOSUB &0

FOR J=1 TO 4

PRINT CHR$(27);"8";CHR$(CHARID.
NEXT J

LN=LH+1JCN=55.G0SUR 690

RETURH

END

CURSOR 0OH
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FIGURE 2
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:RAPH OF WEEKLY WEIGHTS
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CHARACTER GRAPHICS DEMONSTRATIDN #7
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VICTOR S@08 CHARACTER GRAPHICS

ABSTRACT

This document provides an introduction to the character srarhics
capabilities of the Victor 90808. Terms are defined, the VYictor
90086 Disrlay Sustem is discussed, available character sets are
pictured, and short BASIC prosrams are included to aid in
displaving individual characters from the set as well as 'the
comrlete set. Additional short BASIC programs are included to
demonstrate the usefulness of the TABE function in disrlavine
grarhics and to generate additional illustrative displavs usine
the features discribed above.

1.

2.

3.
4.

S

TABLE OF CONTENTS

INTRODUCTION
VICTOR 9660 VIDEO DISPLAY SYSTEM
CHARACTER SETS
USE OF ESCAPE SEQUENCES
Cursor Functions
Editinag Functions
Confisuration Functions
Operation Mode Functions
Special Functions
CHARACTER GRAPHICS UNDER BASIC
General
The TAB Statement
Additional Examrles

1. INTRODUCTICHN

Character Grarhics is defined as the process of constructins
fundamental grarhic forms by using a previously defined character
set. The VICTOR 98900 provides an extended carability throush
special characters within selected character sets (es, Victor
International) or throush the character creation utility,

This document does not address the method and use of the Hish
Resolution bit marred srarhics carability of the YVICTOR 9660,
This is covered by other documentation on the subldsct of HI RES



