Low Resolution Graphics

From text to low resolution (lo-res) graphics might seem a
big step (from letters to color blocks), but its not. You're still
*“looking” at the same block of memory (text page), except
that now each byte is displayed as two blocks of color stacked
one on top of the other. The two blocks take up the same space
on the screen as does one character, but because there are
twice as many blocks as there are characters, the lo-res screen
is an amay of 40 across and 48 high. Each block can be any of
16 colors, depending upon the value of the two nybbles that
make up the byte. The lower color-is determined by the
“high™ nybble and the upper color by the “low” nybble.

Bottom Color = INT (BYTE/16)
“Top Color = BWBWOM COLOR *16

Use the Color Code to discover the code for each color. You
can avoid the matheniatics involved in determining the high
and low nybble by using the Low Resolution Color Character
Chart. Tt gives both the top and bottom colors forall 256 dif-
ferent byte values, as well as the character that is displayed on
the text soreen. That's right . .. by switching to text, the lo-res
colors are revealed as. ASCII characters. The color character.
chart is most useful in determining the relationship of color to
text. This knowledge comes in handy when using hybrid
graphic commands, such as lo-res commands for fext
graphics. (See Shuinking and Enlaiging Boxes.)

“There are two low resolution display modes: full screen and
mixed screen. With mixed sereen the bottom four rows of text.
are displayed: while the rest is in lo-res colors. Like text
‘graphics, you can use page one and page two. However, most
Applesoft programs begin on page two of text

GR initiates lo-res graphics by displaying page one in the

mixed screen mode. To switch from page one 1o page two.
POKE -16299,0. To rewrn to page one, POKE -16300.9. To
initiate lo-res graphics without GR, POKE - 16364,01f you arc
on the text page or POKE -16298,0 if you are in high resolu-
tion. To switch 1o mixed screen, POKE -96301,0. For full
screen, POKE -16302,0.

Once in lo-tes, the following commands will put color on
the sereen:
COLOR=?
PLOTX,Y
HLIN Y1,Y2atX
VLIN X1,X2at Y

Color is set to zero by the GR comntand. Other colors must
be specified by setting color from zem (0 255 because the
valuc pliced after COLOR = is always divided by 16 and the
remainder used fo select a color Setting color to any other
number is an ILLEGAL QUANTITY ERROR.

Once the color has been selected, the position must be
given. The horizontal position (X) and its vertical block posi-
tion (Y) must follow the PLOT ¢ommund. X must be in the
range of zem though 39, where zero is the far left edge. Y
-must be between zero and 47, zero is at the top of the screen,
Any value outside these limits will be an ILLEGAL QUAN-
TITY ERROR.

Using PLOT while in the TEXT mode will put a character
on the text sereen. For example:

COLOR=1: PLOT 0,1

‘The result will be an inverse “P* in the upper lelt part of the
screen.
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Low Resolution Color Character Chart (Hex and Decimal)
Mode: INVERSE Mode: INVERSE Mode: INVERSE Mode: INVERSE
Bottom Color: @ Bottom Color: 1 Bottom Color: 2 Bottoam Color:
DEC HEX TOP ASC DEC X TOP ASC DEC HEX TOP ASC DEC HEX TOP A

9 @9 [ 16 10 P 20 48

1 a1 A K g 3 21 4 49 31
2 o2 B 18 12 34 22 % o9 32
28 L E « 2B
4 84 D 20 14 36 24 s 52 34
5 @5 E 21 1% 37 25 % 83 35
6 @6 F 22 18 38 26 £ S

7 97 6 2 1Z 39 27 o Ss 37
8 o8 H 24 18 40 28 ¢ 56 38
9 @9 1 25 19 43 29 ) 97 39

19 #A 1 J 26 1A 1 42 2A 1 * 58 3A 1

11 9B 1 K 27 1B 1 43 2B 1 +* 592 3B 1

128615 % 1513 3 4% %45 - o FHi

14 @€ 1 N 38 1E L. a2 46 2E 1 . & gE 1 >

15 #oF 1 o 31 1F 1S = 47 2F 1S / &3 3IF 1 %

de: FLASH Mode: FLASH Mode: SH
Bottom Color; 4 Bottom Color: Bottom Color: 7
DEC HEX TOP ASC DEC HEX TOP ASC DEC HEX TOP ASI

64 a@ a8 B 96 112 76

65 41 A 81 Si wr 113 71

66 42 B 82 52 98 &2 e 114 72

&7 43 c 83 33 9 63 " 1S 723

&8 44 D 84 354 166 64 s 116 74

& i ? BB 189 & [ :

78 46 E 86 56 182 66 & 118 76

71 47 G 87 57 185 67 4 112 77

7% A4 16 &4 i %

73 49 I 89 59 105 &9 ) 121 79

74 4A 1 J 98 S5A 1 106 6A 1 * 122 A 1

75 4B 1 K 91 5B 1 167 6&B 1 + 123 7B 1

76 4C 1 { 92 SC 12 168 6C 1. ’ 124 7C 1

77 4ap 1 M 93 SD 1 ] 199 6D 1 = 125 7D 1 =

78 4E 1 N 94 SE 1 o 119 E 1 . 126 7E 1 >

L o 95 SF I = 111 6F 1 / 127 7F 1 -
Wode: CoNTROL de: Mode: NORMAL Mode: NORMAL
Bottom Color: 8 Bottom Color: 9 Bottom Celor: 10 Bottom ors: 1
DEC HEX TOP ASC DEC HE. P ASC DEC HEX TOP ASC DEC HEX TOP AS(

55 M5S0 A% Raa % I S HES

2897 3 a3 %087 . in B

38 82 2 B 146 92 162 A2 2 i 178 B2

¥ ez E R 16 822 . 18 B

32 84 4 D 148 94 164 A4 4 s 186 BA

38 2 18R 16 a3 o8t B

34 86 F 156 96 166 A6 3 182 Bs &

35 87 6 151 97 167 A7 »; 183 B7 7

%8 8 133 1 A3 ¢ oia B 4

37 89 I 153 99 169 A9 ) 185 B9 &

38 8A 1 J 154 9A 1 176 AA 1 - 186 1 :

39 8B 1 K« 155 9B 1 171 AB 1 + 187 BB 1 H

49 8C 1 { & 156 9C 1 172 AC 1 5 188 BC 1 <

41 8D 1 I 157 9D L 173 AD 1 = 189 BD 1 =

4?2 8E 1 N 158 9E 1 174 AE 1. . 199 BE 1 2

43 8F 1 o 159 9F 1 A2 175 AF 15 ’ 191 BF 1 kS
Hode: NORmAL Hode: NORMAL Hoge: L. case rode: L.

Bottom Color: 12 Bottom Color: 13 Bottom Color: 14 ttom
BetteeCoberade  BeRtheCeherAdd  BettpmCelenadt  Bettse

92 C8 e 208 Do {f 224 E@ 240 FO

93 C1 A 269 Di 22 EL H 41 Fi

94 C2 B 219 D2 226 E2 242 E2

95 C3 [ 211 3 227 E3 * 243 F3

96 CA D 212 DA 228 EA $ 243 Fa

97 CS E 213 229 E3 % 245 FS

98 Cé& E 214 D& 239 Eb6 % 246 F6&

99 7 G 215 D7 231 E7 i 247 F7
208 C8 H 216 D8 232 EB L 5 248 F8
281 C9 1 217 D9 233 E9 ) 249 F9
282 CA 1 J 218 DA 1 234 EA 1 - 250 FA 1
203 CB 1 K 219 DB 1 235 EB 1 + 21 FB 1
204 C 1. L 220 DC 1 36 EC 1 » 252 FC 1
205 CD 1 M 221 DD 1 b ) 237 ED 1 ) 253 1
206 CE 1. N 222 DE 1 = 238 E 1 234 FE 1.

7 F 1 o 223 DF 1 - 239 EF i / 235 FF 1

CLRAICARAY CARALD LARALD CARALD CARALD CARALD CAMALD LARAD LARAD CHRAD CORAD



There are also commands that let you draw horizontal and
vertical lines. Once the color is specified, HLIN draws hori
7ontal lines. You must specify the column to begin drawing
(Y1) and the column 10 stop drawing (Y2), followed by the

horizontal row (X} on which 1o draw this line. The format of

the command is:
HLIN Y1, Y2 AT X

(The comma separating the start and end columns is neces-
sary, as well as the word “at” whi

VLIN works just ike HLIN, excepe the beginni
end (X2) rows must be specified along with the column (Y)
upon which the line will be drawn. In other words:

VLIN X1, X2 AT ¥

16 X is set less than zcro or greater than 39, or if Y s less
than zero or greater than 47, you will get an TLLEGAL
QUANTITY ERROR.

Like PLOT, both HLIN and VLIN will put characters on the
text page.

The color of any block on the lo-res screcn can be deter-
mined by using the SCRN (X.Y) command. A number fron:
26010 15 will be returned. Use the lo-res color chart to get the
color for that number The values for X and Y must be
between zero and 47, Values greater than 47 but less than 255
will still work, but the numbers returned are not related to the
lo-res screen.

COLOR CODE
@ Black 8 Brown
1 Magenta 9 Orange
2 Dark Blue 18 Brlz 2
3 11 Pin
4 Dark Breen 12 Light Green
5 Gr 1 13 Yellow
& Medium Blue 14 Aguamarine
7z quht Blul 15 te

What Characters are also
Solid Lo-Res Colors?

(Top and bottom colors the same.)

DEC HEX hSC MODE COLOR

g 3 Inverse Black

17 Sll Q Inverse Magen

34 $22 " Inverse Dark Blue
51 $33 3 Inverse Purple

&8 $44 D Flas Dark Green
85 $55 U Flash Brey 1
193 $66 ’ Flash Medium Blue
119 $77 7 Flash Light Blue
136 $88 H Control Brown
153 $99 Y Control Orange
174 $AA * Normal Grey 2
184 $BB 8 Normal Pin
204 $CC L Normal Lx?ht Green
221 $DD 1 Normal Yello
238 $EE . L. Case Aguamarine
255 $FF ? L. Case White



Lo-Res Graphics # REN LO-RES KALEIDDSCOPE 2
18 6R

= : FOR B = P FORC =6 7019
Lo-res color is simple and useful for really colorful dis- AV =310 30 FORR = 10

plays. Programs directed toward children often use the lo-res
screen, but some very interesting arcade games also use lo-
res,

3D=B+C:COLOR=C#3/(Be3) ¢BEA/I2

§ REN LO-RES KALEIDOSCOPE 1
188 GR

280 R = RND (1) ¥ 19

29 R2= RND (1) + 19

220 RC = RND (1) # t6

388 COLOR= RC

316 VLIN 26 - R1,28 + R AT 26 - R2
328 VLIN 28 - R1,26 + RI AT 26 + R2
338 HLIN 28 - R1,26 + Rt AT 26 - R2
349 HLIN 28 - R1,26 + R1 AT 26 + R2
368 VLIN 28 - R2,20 « R2 AT 29 - Rt
378 VLIN 28 - R2,26 + R2 AT 20 + Rl
388 HLIN 20 - R2,26 « R2 AT 20 - RI
398 HLIN 28 - R2,28 + R2 AT 26 + R1L
998 6070 206




