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flipped it on its back, and put it 
back down. 

Press C to copy the character 
you're editing to a new position in 
the character set. The current char­
acter replaces the character you se­
lect with the joystick or keyboard. 
Be careful with this, since you can 
unintentionally erase a cherished 
character. After the copy, the char­
acter you copied to is selected for 
editing. 

Saving And Loading 
When you're ready to save your 
character set, just press S, then type 
in a legal Atari filename at the 
prompt: 
Save (Device:Filename> 

Include the D: for disk or C: for 
cassette. You can't save to the E: 
(screen editor) or S: (screen) de­
vices, so if you forget the drive 
specification and your filename be­
gins with E or S, FontMaker cancels 
the save. If you selected the save 
command by mistake and want to 
cancel it, just press RETURN when 
asked for the filename. 

To load a character set into 
FontMaker, press L and enter the 
filename you used to save the char­
acter set. This will replace the char­
acter set in memory, so be sure to 
save the one you're working on if 
you want to keep it. Again, if you 
select this command by mistake, 
press RETURN at the prompt to 
cancel the load. 

FontMaker is compatible with 
character sets created with "Super­
Font" (originally published in COM­
PUTE!, January 1982, and also found 
in the First Book of Atari Graphics). 
FontMaker sets are also compatible 
with many other Atari character 
editors. We found that a FontMaker 
set can be loaded into the popular 
Instedit editor if you use a filename 
extension of .SET. Character sets 
created with the Iridis Fontedit also 
work with FontMaker. 

If FontMaker can't save or load 
a character set due to a bad file­
name or problem with the disk, it 
displays the message 1/0 ERROR: 
PRESS RETURN. Press RETURN 
and try the save again, after you've 
figured out what went wrong. 

When you're done editing 
characters, press the ESC (escape) 
key to exit FontMaker to DOS. Be 
sure you've saved the character set 

you're working on if you want to 
keep it. 

Using Fonts With BASIC 
The Bytes option in FontMaker is 
primarily for programmers who 
want a list of the eight numbers that 
define a character, handy for 
changing just a single character in a 
program. But if you want to include 
an entire character set in your pro­
gram, copying down these numbers 
can be tedious. Instead, you can use 
the two BASIC programs below, 
Programs 1 and 2, to add redefined 
character sets to BASIC. 

Program 2, "Fontloader," is a 
subroutine you can merge with 
your BASIC program to load the 
character set into memory from 
disk. Just change the filename in 
line 1010 to the filename of your 
character set. The program loads 
the character set at the memory lo­
cation CHSET, which is defined as 
eight pages back from the top of 
memory (location 106). Change 
this if you want to put your charac­
ter set somewhere else. If a 
GRAPHICS command resets the 
character set, you can use POKE 
756,CHSET/256 to re-point the 
character set vector to your RAM 
character set. Use POKE 756,224 to 
display the ROM character set, lo­
cated at memory location 57344 
($EOOO). 

If you're using a Translator 
type of program on XL and XE com­
puters, you can change CHSET 
(line 1030) to 57344 to load the 
character set directly into the RAM 
space corresponding to the position 
of the ROM character set. This 
keeps the character set in memory 
until you tum off the machine. 

Use Program 3, "Character Set 
Datamaker," if you'd rather store 
your character set as part of your 
program in DATA statements. The 
Datamaker actually creates another 
program that you can merge with 
your own program. It creates 
DATA statements for only those 
.:haracters that have been changed 
from the ROM image. Datamaker 
asks for the filename of your char­
acter set and a filename you'd like 
to use for the program it creates. 

After using Datamaker, type 
NEW and use ENTER to load the 
program created by Datamaker. As 
with Program 2, you can change 

CHSET in the program created by 
Datamaker if you want to deter­
mine yourself where the character 
set should go in memory. The pro­
gram created by Datamaker copies 
the ROM set down to RAM (at 
CHSET), POKEs in the new charac­
ters, and switches the character 
pointer at 756 to the new set. 
Again, you can use POKE 756, 
CHSET/256 to reenable the set if 
your program somehow resets this 
pointer. 

Next month we'll provide a 
program that lets you install an 
ANTIC 3 character set into your 
copy of SpeedScript, along with tips 
for creating readable characters and 
for using special characters for 
printer effects. 

Program 1 : FontMaker 
Please refer to the " MLX"" artic le In this issue 
before entering the following listing . 

12288 
12294 187,053,032,009,054 , 032 , 117 
1230 0 062, 050, 032, 108, 0 50, 0 3 2, 090 
12 3 06 045 , 048, 169,001, 141, 194, 1 04 
12312 11 3,02 7 
12318 048,032,017,049,076,08 3 ,079 
12324051 ,169, 064, 160,048,032,048 
12330 130,054,096,032,037,048, 183 
12336 169,012, 133,082, 169, 137,238 
1 2342 160,052,032, 14 5,054, 169, 154 
12348002, 1 33,082 , 096, 0 70 , 111,042 
1 2354 110,116,077,097,107,101,162 
12360 114,032,098,121,032,067,024 
12360 104,097, 114, 108, 101, 115,205 
1237'2 032,006 , 114,097,1 1 0,110,101 
12378 111, 110, 000, 173, 202, 048, 222 
12384 201, 003, 208 , 010, 173, 194, 117 
12390048,201,096,144,003, 169,251 
1239 6 000,096,169,001,096, 0 3 2 ,246 
12402093,048,208,006,032,202,191 
12408 054, 032 , 202 , 054, 169, 128, 247 
12414 009, 024, 133, 203, 17·3, 19 8, 098 
12420 048, 009, 01112 , 133, 204, 16 2, 178 
12426 000, 160, 000, 189, 169, 048, 192 
12432 145,203,200 , 152,041,003, 1 20 
12438 208,24S,232,224,00B , 20B,251 
1244 4 240,032,093,048,208,006,015 
12450 032,252,054,032,252,054,070 
12456 096,000,000,000,000,000,009 
12462 000 , 000, 000, 000, 000, 11100, 174 
12468 000,000,11100,01110,000,000, 180 
12474 000,000,000,000,000,000, 186 
12480 000,000,000,000,000,11100, 19 2 
12486 000,000,000,000,002,000,200 
12492 000, 000 , 000, 000, 169, 000, 117 
12498 133,204, 173, 194, 048, 010, 204 
12504 038,204,010,038,204,010,208 
12510038,204,024,133,207, 109 , 169 
12516 195,048, 133 ,203, 165,204, 152 
12522 133, 208, 109, 196, 0 48, 133 , 037 
12528 204,096,032,208,048,160,220 
12534 007,177,203,153,169,048,235 
12540 153, 177, 04 8, 136,016,245,003 
12546 
1255 2 185, 169,048, 145,203, 136 , 126 
12558 016, 248,096, 165,088 ,02 4, 139 
12564 1 05,228, 133,203, 165,089, 175 
12570 105,001, 133, 204, 169 , 000, 126 
12576 141, 193,048,162,004 ,1 73 ,241 
12582 202,048,201,006,144,002,129 
12588 162, 002, 160, 000, 173, 193, 222 
12594 048,205,194,048,208,002,243 
12600 009,128,145.203,238,193.204 
12606 048, 200, 192, 032, 208, 236 , 210 
12612024,165,203, 105,040, 133,226 
12618 203, 165,204, 105,000, 133, 116 
12624 204 , 202,208 , 2 18, 1 73,202 , 007 
12630 048,201,005, 176,014, 160, 178 
12636000,185, 119,049,201,010, 144 
1264 2 240,007, 145,203,200,208,077 
12648 244, 160,000, 200, 173, 194, 051 
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12654:048, 145,203 , 200, 19 2 , 070 , 200 
12660: 144, 24 5, 096 , 052 , 104 , 10 1, 090 
12666 :00 0 , t 13, 11 7 , 105,099 , 107 , 151 
126 72 :000,098, 114, 111, 119, 110, 168 
126 78 : 000, 102, 111, 120,000, 1 0 6,061 
12684: 117, 109, 11 2, 101, 100,000, 1 67 
12690: 1 J 1 t 1 1 8 I 101 t 1 J 4 r 000 t 000 t 07 8 
1 2696:000 ,0 00 , 000,000,000 , 000, 1 52 
1270 2: 000, 116, 104, 1 01 ,000, 1 0 8,0 75 
1270 8; 0 97, 122, 1 2 1, 000, 100 , l 11, 203 
12714; 10 3 , 115, 0 14, 010 , 000,000, 156 
127 20:000,00~ , 000,033,225,001 , 1 7 9 
127 2 6:000,031,22 3 ,255,000, 032 ,211 
12732:224,000,080, 105 , 0 99, 107,035 
12 73 8:03 2,0 97,0 32 ,099, 104,097, 14 3 
I 27 4 4: 114 ,0 97, 099, 1 I 6, 10 1 , 1 14 , 073 
1 2750: 046,046,046,000, 169, 190 , 19 1 
12 756 : 160,049,032 , 1 30 ,054,0 32 , 1 57 
1 2762:0 1 7,0 49,0 32 , 2 4 2 , 048 , 032 (1~6 
127 6 8 : 11 3 , 0 48, 17 3 , 1 32 , 002,240, 1 6 4 
12 77 4: 0 4 2, 1 73, 252 , 002, 20 1 , 255, 1 3 I 
12780:208,043, 1 7 4 , 12 0 , 002, 189, 20 4 
12786:174,049,240 ,236 ,032, 1 12 , 061 
12792:053, 14 2,0 3 1 , 208,024, 109,047 
12798: 19 4, 0 48, 0 4 1 , 1 27 , 17 4, 202 ,01 6 
128 04:048 , 22 4, 006 , 1 44 , 00 2 , 0 41 , 2 1 3 
1281 0:063 , 1 4 1, 194,04 8 , 076 , 2 17,2 37 
1281 6 : 049, 1 73 , 1 3 2,00 2 , 2 4 0 , 25 1 .095 
1 2822 : 076,059 , 050,032 ,02 9 , 058 , 070 
1282 8:041, 127, 20 1, 0 96, 17 6 , 0 1 3 , 170 
1 2834: 20 t ' 0 32' t 7 6, 006 ' 024' 1 05, 066 
1284 0:064,076,047 , 0 5 0 , 0 56, 233 , 05 4 
12846: 032, 1 41, 194,048 , 03:, 01 7. 25 4 
12852:049 , 032 ,24 2 ,048, 03: , 113,05 6 
1 28 5 8 : 048 , 076 , 037 ,04 8 , 16 5 , 1 06 , 026 
128 6 11:056,233 , 0 1 6 , 1 3 , 20 4 , 14 1, 0 7 9 
128 70 : 19 6,0 4 8, 169,000 , 13 3 . 203 . 05 1 
128 7 6 : 1 41, 195, 0 48, 141' 1 9 4. 048,075 
12 882 : 1 33 . 2 05, 169,2::?4, 1 3:; , 206 , 1 2 8 
12888 : 160 , 000, 1 77 ,205, 14 5.::?03 ,~10 

12894 : '.20 0 , 208. 249 . ::?3 0 . '20 4. ::? 3 0 . 135 
1::?9 00 : 206, 1 65 , 206 , 20 1 ,229 , 208 . 0 3 5 
12906 : 239 , 096, 1 69,046 .141, 047 , 0 76 
1291 2 : 002 . 169, 00::; , 141, 029 , 208 , 152 
I ::91 8 : 169 , 00 1, 1 4 1 , 1 1 1 , 002 , I 7 3 , 203 
12924 : 196,048, 056,23 3 ,004, 141 , 034 
12930: 198,048, 141,007,212, 169 , 1 37 
12936:000 , 141, 197,048, 162,011, 183 
1294 2 : 157,255,207,202 ,208, 250, 141 
12948: 173, 198, 04 8, 1 33, 204, 1 7 3, 053 
12954: 197,048, !33,203, 162,004, !3 3 
12960: 160, 000 , 1 52 , 14 5 , 203 , 200 , 252 
12966:208,251,230,204,202, 20 8, 189 
129 72 : 246, 02 4, 169, 128, 1 33 , 209, 057 
12978: 169, 000 , 1 33 ,203, 1 73, 198 , 030 
12984:048, 009,003 , 1 33,204, 133, 202 
12990:21 0, 169, 170, 13 3 ,207, 160,2 15 
12996: 024 ,165,207,145,203,073,245 
13002:255, 145,209,200, 15 2 , 041, 180 
13008:003,208,006, 165,207 , 073, 1 02 
13014:255, 133, 207, 192,056,208,241 
13020:232 , 169 , 056, 1 41, 001, 208,003 
13026: 141, 002, 208, 14 1 , 003 , 208, 1 6 I 
130 32: 169, 003, 141,009,208, 14 1, 1 3 5 
13038: 010. 208. 14 1' 011 • 208. 169. 21 7 
1304 4 :0 14, 141, !92,002, 169, 090 ,084 
13050: 141, 193, 002, 169,200, 141,072 
13056: 194,002, 169,038, 141, 195, 227 
13062: 002, 096, 1 7 3 , 200, 048, 141, 154 
13068: 000, 208, 17 3 , 198, 048,009, 136 
13074: 002, 133, 204 , 160, 000, 152, 1 57 
1 3080: 170 , 133, 203 , 145,203,200,054 
13086: 016, 2 51, 172, 199,048, 18 9 , 137 
13092:047,051,145,203,200,232,146 
13098:224,0 0 4,208,245,096,240, 035 
13104:144,144,240,000,000,000,064 
13110:000,000,001,001,001,000,057 
13 116:255 , 255,255,000,000 , 000 , 057 
1312 2:000 ,000,000,000,00 0 ,000 , 066 
13128:001,255,000 ,000 ,0 0 1, 255 , 072 
13134 :000 , 00 0,001,255,000,169,247 
13140:056, 141,20 0 ,048, 169,0 2 4,210 
13146: 141, 199, 0 48,032, 00 8, 051, 057 
13152: 174, 120, 002, 142, 201, 048, 015 
13158 :224, 0 15,24 0 ,064,169,004,05 0 
13164 : 133. 207. 141. 031 ' 208 ' 165, 225 
13170:020,197 ,020 ,240,252,174,249 
131 76:201,04 8, !89,051,051, 024 , 172 
13182: 109,200,048,201,056, 144 , 116 
13188: 007 , 201 ,085, 176,003, 141,233 
13194:200,048,189,067,051,024,205 
1321110 : 109, 199,048,201,024, 144, 101 
13206: 007, 201, 053, 176, 003, 14 1 , 219 
13212: 199, 048, 032, 008, 051, 198, 18111 
13218 : 207, 165, 207, 208, 202, 032, 159 
13224: 1 12,11153, 173,252,002,201, !93 
13.230:255, 20 8, 085 , 173, 132,002, 005 
13236:208,170,056,173,199,048,010 
13242:233,024,074,074 ,168,032,023 
13248:093,048,208,014,192,006,241 
13254:176,005,200,200,11176,210,041 

13260:051, 152, 056, 233, 006, 168, 102 
13266:173,200,048,056,233,056,208 
13272:074,074,170,232,056,169,223 
13278:000,106,202,208,252,089,055 
13284: 169,048, 153, 169,11148,032,11179 
13290: 167,054,032,016,055, 173,219 
13296:201,048,201,015, 2 08,005,150 
13302: 162, 200,032, 114,053,076, 115 
13308:093,051, 169,000, 141,000, 194 
13314:208,076,037,048,032,029, 176 
13320:058,201,097,144,007,201,204 
13326:123,176,003,056,233,032,125 
13332: 174,058,052,221,058,052, 123 
13338:240,006,202,208,248,076,238 
13344:096, 051, 202, 138,010, 170 , 187 
13350: 169,051,072, 169,092,072, 151 
13356:189,086,052,072,189,085, 20 5 
13362:052,072, 169,000, 141,000,228 
13368:208,096,026,045,061,04 3 ,023 
1 33 74:042,028,029,030,0 3 1,032,254 
1 3380:027,080, 125,095, 124,092,099 
13386:094,071,073,085,070,077,032 
13392:082,083,076,067,066,092,034 
13398:055,099,055,106,055,113,057 
13404:055,194,054,244,05 4,06 0 , 2 4 1 
13410: 055, 076, 055, I B 1, 051, 121, 125 
13416:055,209,049, 142,055, 173,019 
13422:054,223,054,036,055,048,068 
13428: 055, 155, 053, 156 , 055, 173, 251 
13434:055,196,055,005,056,028,005 
13440: 056, 183, 056, 246, 056, 185, 142 
13446:057,218,057,155,155,027,035 
1 3 452:028,027,029,027,0 30 ,027, 0 52 
1 3 458:0 3 1,032,195,212,210,204, 0 06 
13464:045,027,028,027,0 2 9,027,079 
1 3 470:030 ,02 7 ,031,032,211,200, 177 
13476:201 . 198,212,045,027,028, 107 
13482:027,029,027,030,027 ,0 3 1,085 
13488: 155, 211, 208, 193, 19 5 , 197, 055 
13494: 032, 084, 111, 103, 10 3 , 108, 211 
13500: 10 1 , 032,032,032, 032, 195, 100 
13506:204,197,193,210,032 ,066,072 
1 3512 : 108,097, I 10, 107. 155, 199, 20 8 
13518:032 ,071,114,097, 112,104,224 
13524: 105, 099, 115, 032, 077, 1 1 1 , 239 
1 3530: 100, 101, 032, 208, 03 2 ,080, 003 
13536 : !05,099, 107, 155,201 ,032, 155 
13542:073,110,118 , 101,114,115,093 
13548:101,032,032,032,032,032,241 
13554:032 ,032,213,032,085, 11 0,23 4 
1 3 5 6 0: 100, 111, !55, 198, 032 , 070, 146 
13566: 105. 120' 032, 032 . 03 2 , 032' 0 9 5 
13572: 0 32 ,03 2 ,207, 2 08,21 2 , 201 , 1 2 8 
1 3578:2 07 ,206,045, 070,032,070, 1 2 8 
1 3584: 105, 120,032,097, 108, 108 , 074 
13590: 1 5 5,21 0 , 032 ,08 2 ,1 1 1, 116, 2 16 
13596:097, 116, 101,03 2 ,032 ,03 2 , 182 
13602:032,032, 032, 032, 032, 205, 14 3 
1 360 8: 032 , 0 77, 105, 1 14, 11 4, 1 11 , 08 1 
1 3614 : 114, 155, 195, 032 , 06 7, 11 1 , 20 8 
13620 : 112' 121 '032. 032. 03 2 ' 032. 15 7 
1 3626 :03 2 ,03 2 ,032,032, 032,032,250 
1 3632 : 194,032,066, 1 21 , 116, 101, 18 2 
1 3 638: 115. 155. 211. 032' 083 ' 097' 25 1 
13644: 118, 101, 032, 102, 11 I, 110, 1 3 8 
136511l: 116, 032, 032, 032, 032, 032 , 102 
13656: 204, 032, 076, 111, 097, 10 0, 1 96 
13662: 155, 197,211, 195,032,069, 185 
13668: 120, 105, 116,032, 116, 111, lBB 
13674:032,068,079, 0 83,000 , 000, 112 
13680: 162, 090, 160, 000, 1 36 , 208, 100 
1 3686:253,202,208,250,09 6, 024,127 
13692: 165, 088, 105, 22 8, 133, 203, 022 
13698 : 133, 209, 165, 089, 105, 001, 06 4 
13704: 133, 204, 1 33 , 210, 162, 002, 2 12 
13710: 169, 000 , 168, 145, 203, 200, 003 
13716:208,251,230,204,202 ,208, 171 
13722:246,096,032, 123,053,238 , 1 74 
13728:202,048, 173,202,04 8 ,201,010 
13734:008, 144,005, 169,002, 141, 1 23 
1 374 0:20 2 ,048,032 , 187,053,032 , 2 14 
13746:242,048,032, 113,048,032, lBI 
13752:017,049,096,173,048,002,057 
13 758: 133,203, 173,049,002, 133, 115 
13764:204, 160,003, 169, 194, 145,047 
13770: 203, 160,016, 169, 134, 145, 005 
13776: 203 , 200, 169,006, 145, 203, 110 
13782: 2 00, 173, 202, 048, 14 5 , 2 11l3, 161 
13788:200,192,022,208,24 9 ,201,012 
13794:006,240,004,201,005,176,090 
13800:017, 169,016, 145,203 , 1 73 , 187 
13806:202,048,200,145,203 ,200,212 
13812: 145,203,200, 145,203 ,200,060 
13818: 169,065, 145, 203, 165, 211l3, 176 
13824: 200 , 145,203, 165,204,200,093 
13830: 145,203,096, 169,064, 141,056 
13836:014,212,169,030,141,000,066 
13842: 002, 169, 054, 141,001,002, 131 
138481169, 192, 141,014,212,096,080 
13854:072, 138,072, 173, 011,212, 196 
13860: 201, 032, 176, 011, 169, 000, 113 
13866: 141,010, 212, 141, 024,208, 010 

13872t076,087.054,141,010,212,116 
13878: 173,202 , 0 48, 20 1, 00 4, 144,0:58 
13884: 009, 173, 198, 002, 141, 024, 095 
13890:208,076,081,054, 162,005, !40 
13896: 189, 090, 054, 157' 021, 208' 023 
13902:202,20B,247, 173, 196,11l4B, 12B 
13908: 141,009,212, 104, 170, 104,056 
13914:064,076,002 ,0111l, 2 54, 008,248 
13920: 140, 203 ,048, !6 2 ,000, 142,0 23 
13926 :0 7 2 ,003 , 14 2 ,07 3 ,00 3 , 160,04 3 
13932:011, 140,el66,00 3 ,03 2 ,086, 190 
13938:22B, 172, 211l3 ,04B,096, 160,253 
13944:000, 152, 145,088,200, 192, 129 
l39511l:040,20B,249,096,072, 152, 175 
13956: 072, 169,002, 133, 085, 0 3 2, 11 3 
13962: 119,054, 1 33 ,084, 104, 168,032 
13968 : 104, 133,203 , 13 2 , 20 4, 169,065 
1397 4: 001 , 141, 2 40, 002, 160, 000, I 8 2 

13980: 177,203,240,006,032,096, 142 
13986:054, 200 , 208 ,246,096,032,2 30 
13992:003,049,032,113,048,096,253 
13998:032,202,054,162,007,032 ,15 1 
14004: 093. 048. 208. 002' 162' 011l 1. 182 
14010: !69,011l0, 157, 169,04B,032,249 
14016: 1 67,0 5 4,096,0 32,202 ,054,029 
14022 :03 2, 167, 054,096, 173, 169, 121 
14028:048,072 , 162,000, 189, 170,077 
140 34 : 0 48, 1 57 , 169,048,232,224,064 
14040:007, 208,245, 104, 141, 17 6,0 73 
14046:048,096,032,252,054,162,098 
14052:000 ,032 ,09 3 ,048,208 ,002 ,099 
14058: 162,002, 169,000, !57, 169, 1 25 
!4064:048,032, 16 7 ,054,096,032, I~ 7 
14070:252,054,032 , 167,054,096, ! 3..! 
14076 : 173, I 7b, 048, 072, 162, 007, 1 22 
14082: 189 , 168,048, 1 57, 169, 04 8, 013 
14088 :202 , 208, 2 4 7 , 104, 141, 169,055 
14094:048 ,0 96, !69,020, 141,000,232 
14100:210, 162, 175, 142,001,210, 152 
14106: 160, 128, 1 36 , 208, 2 5 3, 202 , 089 
1411 2 :224, 159, 208, 24 3 , 0 96, 162 , 100 
14118:007,030, 169,048,202,208, !90 
141 2 4: 250, 032, 167, 054, 096, 162 , 037 
141 30 :007,0 94,169, 0 48, 202,208 , 0 ! 0 
141 3 6:250,032, 16 7 ,054,09 6, 162,049 
1 4 142:007, 189, 169,0 48, 010,062,035 
14148: 169,048,202,016,246, 032 ,013 
14154 : 167,054,096, 162,007, 1 89 ,2 3 7 
14160: 169,048,074, 126, 169 ,0 48,202 
14166:202,0 16, 2 46,032 , 167 ,05 4,0 35 
141 72:096, 1 0 4, 104, 162,014,076, !3b 
141 78 :099 ,0~1, 104, 1 04, 16 2,013 , 1 1 9 
14184:076,099," 5 1, 104, 104, 16 2 , 18 8 
1419 0: 01 1 t 0 7 b' 099' 0~ 1 ' 104' 104' 04 3 
14196:162, 0 07,076,099,051,096,095 
1420 2 : 169, 06 4, 141,014,212, 169, 12 3 
14208:000, 141,029,208, 162,003 , !59 
14214: 15-7,000,208,202.0 16, 250 , 199 
14 220 : 108,010,000, 169, 000, 16 2 , 077 
142 26 :007, 157, 169,048, 202 , 0 16, 2 33 
1423 2 :250,032, 16 7 ,054,096, 1 62 , 145 
1 42 38:007 , 189, 169,048,073 , 255 , 1 3 1 
14244:157,169,048,202,016,245,233 
14250 :032, 167,054,096, 162, 007, 1 7 6 
14256: 189, 169,048,072, 189, 177,25 2 
1426 2 : 04 8, 157, 169 ,048, 104, 157,097 
14268 : 177,048,202,016,239,032 , 1 3 4 
14274 ; 167,0 5 4,096, 169, 00 8, 141,061 
14280:031, 2 08,1 73 ,031, 208,041,12 4 
14286 : 007, 201 , 003 , 208, 0 18, 032 , 16 3 
1 4292 : 062, 05 0, 169 , 00 1 , 1 41 , 1 9 4, 06 1 
14298:048,032,24 2,0 48,0 32 , 017, 1 25 
14304:049,032,113,048,096,032,082 
1431 0 :208 ,0 48, 165,207, 133,203, 170 
14316: 165,208,024, 105 ,224, 1 33 ,071 
1432 2 : 20 4, 162, 000 , 160,000 , 1 77 , 1 77 
143 28 :2 03 , 157, 169,048, 200 , 232 , 2 33 
14 334 : 224 , 008 , 208 , 245 , 03 2, 1 6 7 , 1 I 4 
14 3 40:054,096, 16 2 ,007 , 160, 008 ,2 35 
14346 : 169,000, 094 ,169, 04 8, 042,020 
14352: 136,208,249 , 15 7 , 169,048 ,2 1 5 
1 4358:202,016,239,032,167,054,220 
14364: 096, 160, 000, 162, 00 7, 169, I 1 0 
14370:000,030,169, 0 48, 0 4 2,202,01 3 
14376:016, 24 9, 153 , 185,048,200, 1 23 
14382: 192,008,208, 237 , 162,007,092 
14388: 189, 185,048, 157, 169, 04 8,08 0 
14 3 94:202,016, 247 ,032,1 67,054 ,008 
144 0 0 : 096, 160,000 , 140, 2 4 0 , 002 , 1 90 
14406: 169,032 ,03 2 ,096,054, 169, 11 0 
14412: 1 2 6,032,096,054, 140,204,216 
14418:048,032,029, 058, 172, 204, 11 3 
14424:048,201,155,240,047,201,21 2 
14430: 126,240,032, 0 41, 127, 20 1, 09 3 
14436:032, 144,233 , 201, 097, 144, 183 
1444 2 :00 7, 20 1, 123 , 176,003,05b, 160 
14448:233, 032 ,166, 0 85, 224,0 3 9, 1 23 
14454:240,216, 153, 128,005 ,032 , 124 
14460:096,054,200,208, 207, 192,05 7 
14466:000,240,203,032, 0 96,054, 243 
14472: 136, 076,080, 056, 162, 001, 135 
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14478 142,240,002,032,096,054, 196 
14484 169,000, 153, 128,005, 140,231 
14490 204,048,173,128,005,096,040 
14496 083,097, lle, 101,032,040, 119 
1450206e,101, 11e, 105,099, 101,246 
145ee liJSe,07111, 105, Ulle , 101, l 10, 212 
14514 097 , 109, 101,041,062,000, 076 
14520 169, 160, 160,056,032, 130, 1 23 
14526 054,032,065,056,240,024, 149 
14532 201,069,240,020,201,0e3,242 
14538 240,016,032,111 , 057,169,059 
14544 00e,141,205,04e,169,011,022 
14550 14!,206,04e,032,030,057,216 
14556 076,037,04e,076, lll,097, 153 
14562 1 00,032,040,06e, 101, 11e, 173 
1456e 105,099,101,0Se,070,105,002 
14574 10e, 101, 110, 097, 109, 101, 096 
145e0 041,062, 000, 169, 223, 160, 1 31 
145e6 056,032,130,054 , 032,065,107 
14592 056,240,024,201,069,240,062 
1459e 020,201,0e3,240,016,032,0e6 
14604 111, 057, 169, 004, 141 , 205, le7 
14610 04e, 169,007, 141, 206, 04e, 125 
14616 032,liJ30,057,0 76,037 ,04e,04e 
14622 169, 12e, 157,06e,003, 169, 212 
1 462e 005,157,069,003,173,204, 1 35 
1463404e,157,072,003 , 169,000,235 
14640 157,073 ,0 03 , 169,00::S, 157,09e 
14646066,003,17 3 ,205,04e, 157, 194 
14652 074,003, 169,000, 157,075,026 
1465e 003,0::S2,0e6, 22e,0 4e,050,001 
14664 17::S, 195,04e, 157,06e,003 ,204 
14670 17::S, 196,04e, 157,069,003,212 
14676 169,000, 157,072,003, 169, 142 
146e2004,157,073,003, 173,206, 194 
146ee 04e, 157,066, 003,032,0e6,232 
14694 22e,04e,017,0 ::S2, 111,057,0e ::S 
14700 048,012,096, 162,016, 169,099 
14706 012, 157, 066,003,032,0e6,214 
14712 22e,096,032, l 11,057, 169, 045 
1471e 136, 160,057,032, 130,054, 1e3 
14724 032,029,05e,096,073 ,0 47,211 
14730 079,032,069,0e2,0e2,079 , 049 
14736 0e2,05e,253,0::S 2 ,0e0,082, 219 
14742 069,0e3,0e::S,032,210 ,19 7,056 
14748 2 12,213,21 0,206,000,067,040 
14754 111, 112, 121,032, 116, 111,253 
14760032,119, 104, 105,099, 104,219 
14766 032,099, 104,097, 114,097,205 
14772 099, 116, 101, 114,063,000, 161 
14778: 162,007, 189, 169,048, 157, 150 
147e4: 1e:s, 04e, 202, 016 , 247, 169, 03:5 
14790: 161, 160 ,057 ,0 32 ,::?14,049, 103 
14796: 162,007, 189, 185,048, 157, 184 
14802: 169,048,20 2 ,016, 2 4 7 ,03 2 , 156 
14e0e: 167,054,096,032 , 119,054,226 
14814: 162,000, 134,085, 142,207, 184 
14e20: 048, 189, 169, 04e, 032, 250, 196 
1482~:057,174,20 7 , 04e ,232,224,152 

148 32 :008,208,239,032,029,058,046 
1 483e: 032. 037' 04e. 096 . 1 33. 2 12'0 3 6 
14844: 169,000, 133,213,032, 170, 201 
14e:S0 : 217,032,230,216, 160,000,liJe9 
14e56:177,243,04e,006,032,096,098 
14862 : 054,200,208,246,041, 127, 1 22 
14868 ! 032 f 096 t 054 I 169 I 032 I 032 I 1 79 
14874:096,054,096, 1 73 ,0 37,228, 198 
14880 : 072, 173,036,228,072, 162, 007 
14e86:000,096,224,002.225,01iJ2.075 

Program 2: Fontloader 
For instructions on entering this listing. p leose 
refer to "COMPUTE!'s Guide to Typing In 
Programs" In this Issue of COMPUTE!. 

JD 1000 REH FONTLOADER 
FH 1010 OPEN +11, 4, 0, "D: SERIF 

.SET":REH YOUR FILEN 
AME HERE 

HO 1020 	 X=16: REH FILENUH*16 
"O 1 0 2 5 	 0 I H C I 0 S C7 l : C I 0 S = " h h 

h":CIOSC4>=CHRSC170l 
:CIOSC5)•"LV":CIO$C7 
>•CHRSC22Bl 

OD 1 0 3 0 	 CHS ET = <PEEK C 1 0 6 l - 8 l :J 
256:POKE 756,CHSET/2 
56:REH ADDRESS OF CH 
ARACTER SET. TRY 57 
344 ON XL'S WITH TRA 
NSLATOR 

IJ 1040 ICCOM=834: ICBADRc836 
:ICBLEN=B40 

~ 1050 POKE ICBADR+X+1,CHSE 

T/256:POKE ICBADR+X, 
0 

~1060 POKE ICBLEN+X+1,4:PO 

KE ICBLEN+X,0 


N1070 POKE ICCOH+X,7:A=USR 

CADRCCIOSl,Xl 


JD 1080 	CLOSE +I 1 
~ 1090 RETURN :REH REMOVE T 

HIS LINE TO USE THIS 
AS A STAND-ALONE PR 

OGRAM 

Program 3: Character Set 
Datamaker 
For Instructions on entering this listing. pleose 
refer to "COMPUTE l's Guide to Typing In 
Programs" in this issue of COMPUTE!. 

PS 100 OPEN lll,12,0,"E:" 

KH 1 0 2 GRAPH I CS 1 + 1 6 

Hl 105 DIM F$Cl4l, OF$ Cl4),T$ 


C12J,AC7) 
DA 1 1 0 P 0 S I T I 0 N 3 , 0 : ? II 6 ; " c h 

aracter set" 
nl 120 POSITION 5,2 : ? 116;"1•J;' 

u;:r:r;J.3ilil" : ? ll 6 
Fl 130 ? ll6; "THIS UTILITY CR 

EATES"; 
0 140? 116;"A SET OF D ATA S 

TATE-"; 
~150? ll6;" HENTS FROM A SA 

VED" 
PC 1 6 0 ? ll 6 ; " C HAR ACT ER S E T . 

IT" 
FA 170 ? ll b; "DPT IHI Z ES BY 0 N 

LY" 
K 180 ? lib; "LISTING CHARACT 

ERS" 
DL 1 9 0 ? ll 6 ; " ND T PRESENT I N 

THE" 
IH200? llb;"STANDARD CHARAC 

TER" 
nE 2 1 0 ? II b ; " S E T • " 
Y.D 	 2 2 0 ? 11 b : ? # 6 ; " PRESS ~~I 

(!IL" 

BF 	 2 3 0 I F PE EK ( 5 3 2 7 9 ) <>3 T HE 
N 230 

Y.K 240 GRAPH I CS 1+16 
LB250? 116;"THE DATA STATEM 

ENTS " 
DO 2b0 ? llb; "WILL BE WRITTEN 

TO" 
In 270 ? #6; "DISK AS A 1 is t 

FILE" 
nP 280 ? #6; "USE enter TD ME 

RGE" 
DI 290 ? l+b; "THE DATA WI TH y 

OUR " 
Je 300 	 ? +16; "PROGRAM. ":? 1+6: 

? # 6; 11 i#i:ill;:(·Mii II •#Ct:i:Jj! 11 

: ? .. 6; "t•liiiMiJ;!:!:t:t:Il'ii3·AOj 
Gil" 

nB30 5 	 PO K E 82 ,0:P OK E 87,0 
66 3 1 0 	 ? C HRS C 2 8 > ; CH R S C 1 5 b > ; 

"rn";:INPUT #l;TS:IF 
TS="" THEN 310 

NP3 15 	 FS="D:":F$C3l=TS 
PP 3 2 0 	 ? CHR S C 1 2 5 > ; " r:13,,....i'"'i"";j"'·~a_.,.,1~1 

i:Glffi{8 SPACES)liU113 1·1; 
@".? • ? 

6k330? CHRSC28l ;CHRSC156>; 
"~";:INPUT +ll;T$:IF 
TS=""' THEN 330 

Hn 3 3 2 0 F S = " D : " : 0 F $ <3 > = T S 
AH 335 ? CHRS ( 125) ; "!;j:u"l·W•• 

l:l#W·Mii'1'·<5 SPACES }[ilill 
j-~'"jjf ·lll3:01?1:i ..1":? : ? 

KC 340 	 INPUT SL I NE 
66 345 	CLOSE # 1 
AH350 	 GRAPHICS 2+16:POSITIO 

N 5,6:? #6;"working 
<3 N}":SETCOLOR 4,3,4 

HC 3 7 0 	 0 PEN I+ 1 , 4 , 0 , F $ 
DD3 80 	 TRAP b00:0PEN #2,B,0, 

DFS:TRAP 40000 
BG 3 8 1 	 ? # 2 ; SL I NE ; " CHS ET= CPE 

E K C10b>-8>*256:FOR I= 
0 TO 1023:POKE CHSET+ 
I,PEEKC57344+I> :NEXT 
I " 

Pr. 382 ? #2; SLINE+l; "RESTORE 
";SLINE+S 

NF 383 ? #2; SLINE+2; "READ A: 
IF A=-1 THEN RETURN" 

CK 384 ? #2; SLINE+3; "FOR J=0 
TO ?:READ B:PO K E CHS 

ET+A•8+J,B:NEXT J" 
BE 385 ? #2; SLINE+4; "GOTO "; 

SLINE+2 
OB 3 B7 L I NE= SL I NE+ 4 
GD 3 9 0 F 0 R I = 0 TD 1 2 7 : F = 0 
An 400 FOR J=0 TO 7 
"K 4 1 0 GET ll 1 , A : A C J l =A 
IL 420 IF A < > PEE K C 57 3 44+ I •8+ 

Jl THEN F=l 
CA 430 NEXT J 
CH 440 IF NOT F THEN 4b0 
16 445 LINE=LINE+l 
P 450? #2;LINE;" DATA";:-:> 

#2;I;:FOR J=0 TO 7:? 
#2;",";ACJ>;:NEXT J: 

? #2 
KG 4 b 0 NEXT I : ? # 2 ; L I NE+ 1 ; " D 

ATA -1" 
CN470 POKE 82,2:GRAPHICS 0: 

? "All finished~ Use 
ENTER " ;OFS 

CB 480? "to merge the file. 

Ho 490 END 
FL 6 0 0 P 0 K E 8 2 , 2 : G RAP H I CS 0 : 

? :? "ERROR TRYING TO 
OPEN II; OF$; II .. II 

6D 610 	 END @ 
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Hi-Res 

Graphics Aid Routines 


Jon Hylands 

tion is highlighted in inverse video. This handy utility makes it easy to • Return to com mand menu. 
perform sophisticated operations on To choose a different selection, Load to screen. Choose screen 1 or 2, 

press the up-arrow or down-arrow Apple high-reso lution grap hics then select drive 1 or 2 and enter 
keys (CTRL-K or CTRL-J on thescreens: inverting screens, copying the filename of the graphics file you 
Apple II+) and then press RE­screens, superimposing one screen on wish to load . 
TURN. Here's a brief description of 

Save screen. Choose screen 1 or 2, 
an other, and more. It works on any 

the options: 
then select drive 1 or 2 and enter 

Apple II-series computer with DOS 
3.3 or ProDOS. Display screen. Enter 1 to display the filename you wish to use when 

screen l; 2 for screen 2. saving the graphics screen to disk. 
Edit screen. This option displays a Catalog. Displays a disk catalog. 
second menu with the followingLike most personal computers, Ap­ Quit. Exit to BASIC. options: ple II-series machines can display 

high-resolution color graphics. • Display screen. Enter 1 or 2. HI-Res Graphics Aid 
There are many commercial pro­ • Invert screen. Enter 1 or 2. For instructions on entering this listing . please 
grams that let you draw, save, and refer to "COMPUTE!'s Guide to Typing In • Copy screen. Enter 1 to copy 

Programs" in this issue of COMPUTE !.reload hi-res screens. But few of 
screen 1 to screen 2, or vice versa . them let you easily perform com­ n 10 BA = 32768: FOR I = BA TO 

plex operations such as inverting an •Superimpose screen. Enter 1 to BA + 	 212: READ A:CK = CK + 
A: POKE I,A: NEXT : REM Lsuperimpose screen 1 on screen 2, entire hi-res screen or superimpos­

DAD HR.CODEor vice versa. Then choose theing one screen on another. " Hi-Res U 20 IF CK < > 3 1397 THEN PRINT 
Graphics Aid " fills that gap . mode by pressing a number key " ERROR IN DATA STATEMENTS 

. " : STOPfrom 1-3. Mode 1 is ORA mode; 
fl 30 DATA 76, 18,1 28,76, 33, 128,7

Though the program uses machine 
every pixel that's turned on inlanguage for speed, you don't need 6,55

to know ML to use it. either screen remains on. Mode 2 is A0 40 DATA 128,76,80,128,76,115, 
AND mode; only pixels that are on 12B,76Type in and save the program El 5 0 DATA 151, 128 , 166,255, 173,8in both screens remain on. In Modebelow, then run it. The screen 0,192,173
3 (XOR), every pixel that's turned E 60 DATA B2,192,173,87,192, 189 
on in both screens will be turned 

prompts are self-explanatory. Keep 
'83, 192in mind that this is not a general­ 70 70 DATA 96, 166, 255, 189 , 195 , 12off, and vice versa. purpose drawing or design pro ­ 8,1 33,251 

gram; it performs large-scale tasks • Color screen. Choose screen 1 ~ 80 	DATA 32,186, 128,1 77,250,73 
'255, 145or 2, then enter a color numberon existing graphics screens. Since 

~ 90 DATA 250 , 32, 177,1 28,208,24from 0-7.the Apple can store two hi-res 5,96,166 
screens in memory at a time, most U 100 	DATA 255, 189,195, 128 ,1 33 , 

251 ' 189' 198 
•Flip high bits. Choose screen 1 

operations let you act on either or 2, then choose the mode by 
H 110 DATA 128,1 33,253 , 32 ,186,1 

screen 1 or screen 2. pressing a number key from 1-3. 28,177,250 
H 120 DATA 145 ,252 , 32,1 77 ,128,2Mode 1 sets the high bits, mode 2When you run Graphics Aid, it 

08,247,96clears them, and mode 3 inverts displays a main menu of six selec­ F 130 DATA 166 , 255,189, 195 ,1 28 , 
tions. From this menu you can dis­ them (on bits are turned off, and 133,251,189 

~ 140 DATA 198,1 2 8,1 33 , 25 3 ,166,vice versa). 
254,189, 201

play a screen, edit a screen, load a 
screen, save a screen, display a disk • Swap screens. Swap the con­ 05 150 DATA 128, 141, 105, 128,32 , 1 
catalog, or quit. The current selec­ tents of screen 1 and screen 2. 86,128,177 
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45 160 	DATA 250,1 7 , 252,145, 2 52, 3 
2,177,128 

21 170 DATA 208,245,96,166,255,1 
89,195,128 

9 180 DATA 133 , 251,166,254,189, 
205,128,141 

ED 190 DATA 14!,1 28,189, 209,1 28, 
141, 14 2 , 128 

CP. 200 DATA 32 , 186, 128, 177, 25 0 , 9 
,128,145 

~ 210 DATA 250, 3 2,177 ,128,208,2 
45,96,169 

82 220 	 DATA 32 , 13 3,251,10,1 3 3, 2 5 
3, 3 2,186 

92 2 30 DATA 128,1 7 7, 25 0 , 72 ,1 77 , 2 
5 2 ,145,250 

ea 240 DATA 10 4, 145, 25 2 , 32, 177 , 1 
28,208,241 

DE 250 DATA 96, 2 0 0 ,208,5 , 230 , 251 
,230,253 

D 260 DATA 202,96,160 , 0 ,1 3 2, 250 
, 132, 2 52 

EA 270 DATA 162 , 32 ,96, 0 , 3 2,64, 0 , 

23 280 	DATA 3 2,0,17,49,81,0,9,41 
JB 290 	DATA 73,0, 128, 127, 128 
16 300 TEXT : HOME : PRINT : PR! 

NT CHR$ C4l; "PR110": PRINT 
: REM INITIALIZATION 

B 3 10 	D$ = CHR$ (4l:BE$ = CHRS 
<7>:E$ = CHR$ <27 l : L$ = " 
------- ---":D = 1 

F4 320 	READ L: DIM X <L> , TIS <L, 13 
) 

ll 330 FOR J = 1 TO L: READ X< J > 
: FOR I = 1 TO X<J l : READ 
Tl$(J,ll: NE XT: NE XT 

~ 3 40 	DATA 2 ,6,D! SPLAY SCREEN,S 
CREEN EDITOR,LOAD SCREEN, 
SAVE SCREEN,CATALOG,QU!T 

E4 350 DATA 8,DISPLAY SCREEN, INV 
ERT SCREEN,COPY SCREEN,SU 
PERIMPOSE SCREEN,COLOR SC 
REEN,FL!P HI BITS,SWAP SC 
REENS,COMMAND MENU 

IE 3 60 READ X: DIM ERs < X l : FOR I 
= 1 TO X: READ ERS<ll: N 

EXT 
CT 3 70 DAT A 13 ,,, , WRITE PROTECTE 

D,,FILE NOT FOUND,VOLUME 
MISMATCH,I/O ERROR,DISK F 
ULL,F!L c LOCKED,SYNTAX ER 
ROR,,FILE TYPE MISMATCH 

09 380 REM COMMAND MENU 
SI 39 0 HOME : TE XT :J = 1 :~1 $ = " 

HI.RES COMMAND MENU": GO S 
LIB 6 40 

~ ! 400 I F I = X( J ) THEN VTAB 10 
+ X< J >: END 

~ 41 0 ON I GOSUB 890 ,840 , 1290 ,l 
3 60,1430 

9! 420 GOTO 390 
11 430 REM GET A KEYSTRm~ E. 

'' 44 0 A = 0 : GET A$ : IF A$ = ES 
THEN POP : RETlli<N 

C: 450 A = VA L !A$l : RETURN 
tS 460 REM CENTER MESSf:\ GE 
ci 470 VTAB V: HTAB < INT < ! 40 ­

LEN CMS )) I 2) + l l : PR! 
NT M$: RE TURN 

480 REM DRAW A LINE 
U 490 VTAB V: FOR l = l TO 4: P 

R INT LS ;: NE;T : RETURN 
~ 500 REM GET DRIVE 
SJ 51>) PR I NT " DR I VE : ": D; CHR't 

(8) ; 

10 520 GOSUB 440: IF AS = CHR$ < 
13 > THEN A = 1 

82 530 IF A < 1 OR A > 2 THEN 5 2 
0 

IT 540 D = A: RETURN 
70 550 REM GET PAGE 
EO 560 GOSUB 440: IF A < 0 OR A 

> 2 THEN 560 
El 570 P = A: RETURN 
~ 580 REM ASK 'ARE YOU SURE ? 

D6 590 PRINT "ARE YOU SURE ? Y"; 
CHR$ <8>; 

U 600 GET AS : IF AS = "N" OR AS 
= E$ THEN PRINT AS; : POP 
: RETURN 

~ 610 IF A$ = CHR$ <13l OR A$ = 
"Y" THEN RETURN 

16 620 	GOTO 600 
21 630 	REM CUSTOM MENU ROUTINE 
Fl 640 	V = 2: GOSUB 490 
n 650 V = 4: GOSUB 470 
n 660 V = 6: GOSUB 490 
21 670 PRINT : VTAB 9 
~ 680 FOR I= 1 TO X(Jl: "HTAB 2 

: PRINT Tl$(J,Il: NEXT 
Y 690 I = 1: VTAB 24 : CALL - 86 

8 
E7 700 	VTAB I + 8: HTAB 2 : INVER 

SE: PRINT Tl$(J,ll: NORM 
AL 

S4 710 A = PEEK < - 16384): IF A 
< 128 THEN 710 

C4 720 POKE - 16368, 0 : A = A - 12 
8 

CT 73 0 IF A = 21 OR A = 10 THEN 
770 

CT 740 IF A= 8 OR A = 11 THEN 8 
00 

A9 750 	 IF A = 13 THEN RETURN 
A8 760 	GOTO 710 
~ 770 VTAB I + 8: HTAB 2 : PRINT 

TI$<J,Il 
~ 780 IF I + 1 > X(J) THEN I = 

1: GOTO 700 
~ 790 I = I + 1: GOTO 700 
7C 800 VTAB I + 8: HTAB 2: PR!NT 

TIS<J, Il 
AE 810 IF I = 1 THEN I = X < J l : G 

OTO 700 
JI 820 I = I - 1: GOTO 700 
n 830 REM SCREEN EDITOR 
~ 840 HOME : TEXT :J = 2 : MS - " 

SCREEN EDITOR": GOSUB 640 
U 850 IF I = X(J) THEN RETURN 
DJ 860 ON I GOSUB 890, 930, 970, 10 

20,1100,1190,1260 
27 870 GOTO 840 
6S 880 REM DISPLAY SCREEN 
JA 890 VTAB 23: PRINT : PRINT "D 

I SPLAY SCREEN : "; 
H 900 GOSUB 560: IF A = 0 THEN 

RETURN 
90 910 POKE 255, P: CALL BA: GOTO 

900 
6D 920 REM INVERT SCREEN 
86 930 VTAB 23: PRINT : PRINT "I 

NVERT SCREEN : " ; 
78 940 GOSUB 560: IF A = 0 THEN 

RETURN 
28 950 POKE 255, P: CALL BA + 3 : 

RETURN 
21 960 REM COPY SCREEN 
14 970 VTAB 22 : PRINT : PRINT "C 

OPY SCREEN";: GOSUB 560: 
IF A = 0 THEN RETURN 

73 980 POKE 255, P: PRINT P;" TO 
";3 -	 p 

68 990 	GOSUB 590 
AC 10~0 CALL EA + 6 : R~TURN 

CS 1010 REM SUPERIMPOSE SCREEN 
14 1020 VTAB 21: PRINT : PRINT " 

SUPERIMPOSE SCREEN";: G 
OSUB 560: IF A = 0 THEN 
RETURN 

72 1030 POKE 255,P: PRINT P;" TO 
";3 -	 p 

~ 1040 PRINT "1 : ORA 2 : AND 
3 : EOR CHOOSE : "; 

4A 1050 GOSUB 440 

ff 1060 IF A < 1 OR A > 3 THEN 1 
050 

JI 1070 PRINT A: POKE 254,A : GOS 
LIB 590 

E4 1080 CALL BA + 9: RETURN 
AA i 090 REM COLOR SCREEN 
El 1100 VTAB 2 1: PRINT : PRINT " 

COLOR SCREEN: ";: GOSUB 
560: IF A = 0 THEN RETU 

RN 
fl 	1110 PRINT P: PRINT "COLOR : 

"· ' Al 1120 GET A$: IF A$ = ES THEN 
RETURN 

~ 1130 IF AS = "0" THEN C = 0: 
GOTO 1150 

~ 1140 C =VAL <AS>: IF C < 1 0 
R C > 7 THEN 1120 

72 1150 PRINT C: GOSUB 590 
98 1160 POKE 230, 32 * P: HCOLOR= 

C: HPLOT 0,0: CALL 6245 
4 

EF 1170 RETURN 
C9 1180 REM FLIP HI BITS 
V 1190 VTAB 21: PRINT : PRINT " 

FLIP HI BITS ON SCREEN : 
";: GOSUB 560: IF A= 0 
THEN RETURN 

46 	 1200 PRINT P: POKE 255, P: PRI 
NT "1 : SET 2 : CLEAR 
3 : FLIP CHOOSE : "; 

JE 1210 GOSUB 440 
U 1220 IF A < 1 OR A > 3 THEN 1 

210 
34 1230 PRINT A;: POKE 254,A : GO 

SUB 590 
SC 1240 CALL BA + 12: RETURN 
SS 1250 REM SWAP SCREENS 
JA 1260 VTAB 23: PRINT : GOSUB 5 

90 
H 1270 CALL BA + 15 : RETURN 
FD 1280 REM LOAD SCREEN 
AE 1290 VTAB 20: PR INT : PRINT " 

LOAD TO SCREEN : " ; : GOS 
UB 560: IF A = 0 THEN RE 
TURN 

SC 1300 PRINT P: GOSUB 510: IF A 
= 0 THEN RETURN 

!S 1310 PRINT D: INPUT "FILENAME 
: ";F$ 

Ll 1320 IF F$ = "" THEN RETURN 
" 1330 VTAB 1: PRINT : PRINT D$ 

; 
11 BLOAD 11 

; FS; II' 0 11 
; D; .. ' A"; 

p * 8192 
El 1340 RETURN 
~7 1350 REM SAVE SCREEN 
20 1360 VTAB 20: PRINT : PRINT " 

SAVE SCREEN: ";: GOSUB 
560: IF A = 0 THEN RETUR 
N 

~ 1370 PRINT P: GOSUB 510: IF A 
= 0 THEN RETURN 

JI 1380 PRINT D: INPUT "FILENAME 
: 

11 ;FS 
Df 1390 IF F$ = "" THEN RETURN 

II 1400 VTAB 1: PRINT : PRINT 0$ 


; 
11 8SAVE 11 

; FS; "' 0 11 
; D; II' A 11 

; 

P * 8192;",L8192" 
OD 1410 RETURN 
F6 1420 REM CATALOG DISK 
36 1430 VTAB 23 : PRINT : GOSUB 5 

10: IF A = 0 THEN RETURN 
22 1440 HOME :M$ = "CATALOG OF D 

RIVE "+ STRS <D>:V = 1: 
GOSUB 470 

e 1450 V = 2 : GOSUB 490 
CA 1460 POKE 34, 2: PRINT : PRINT 

DS"CATALOG,D"D 
91 1470 V = 2 :M$ = " PRESS A KEY 

. . . ": GOSUB 470 
JS 1480 VTAB 2: HTAB 27: GET T$: 

POKE 34, 0: RETURN @ 
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COMMODORE 64 


Key Phantom 

By expanding the 64's internal key­
board buffer, you can use the dynamic 
keyboard technique fo r very powerful 
effects. This machine language utility 
does all the hard work for you, even if 
you know nothing about machine lan­
guage. A disk drive is required. 

If you've been following Jim Butter­
field's recent series on dynamic 
keyboard programming (COMPUTE!, 

October-December 1985), you 
know that this technique is a pow­
erful programming tool. By making 
the computer " type on its own key­
board," you can write programs 
that modify themselves as they run, 
enter direct mode commands, and 
do many other things that ordinari ­
ly are difficult or impossible from 
within a program. 

The dynamic keyboard tech­
nique works by POKEing the de­
sired character codes into an area of 
memory called the keyboard buffer, 
which normally starts at location 
631. This is where the computer 
receives keystrokes, so POKEing 
character codes in to the buffer 
makes the computer think those 
keys have been pressed. Next, you 
POKE the number of characters in 
the buffer into the keyboard buffer 
counter at location 198. When the 
program ends, the computer types 
the codes in the buffer, just as if you 
pressed the same keys yourself. 

However, the dynamic key­
board technique suffers from one 
major limitation. Since the key­
board buffer can't hold more than 
ten characters, you're limited to 
fairly short commands. If your 
command takes more than ten 
characters to type (including a car­
riage return), it simply won ' t fit into 
the buffer. 

Melvin Boker 

"Commodore 64 Key Phan­
tom" overcomes this limitation by 
relocating and expanding the 64's 
keyboard buffer in a free memory 
area. When the machine language 
(ML) portion of Key Phantom is 
active, the 64 has a keyboard buffer 
3,758 characters in length-enough 
to permit very elaborate command 
sequences. 

A Phantom Typist 
Before we get into the details of 
how Key Phantom works, let's try a 
short demonstration. Type in and 
save the program listed below. 
When you run it, the program auto­
matically POKEs the ML code into 
memory and then displays a three­
option menu on the screen. By 
pressing a number key from 1-3 
you can create a new commands 
file, execute an existing commands 
file, or exit the program. 

To get started, press 1 to create 
a new commands file. This file will 
be called COMMANDS on the 
disk, so if your disk already con­
tains a sequential file of that name, 
you should exit the program and 
copy the old file to another disk 
before proceeding. 

Option 1 is a simple text editor 
which lets you store a series of 
character codes in the file named 
COMMANDS. Later on, the Key 
Phantom can read the character 
codes from this file and type them 
with the dynamic keyboard tech­
nique. When you choose Option l, 
the screen clears and displays a 
message indicating which line of 
the commands file is being edited . 
The line number is solely for your 
information-it won 't become part 
of the file. Type in the following 
lines exactly as shown. Where you 
see the name of a key enclosed in 
curly braces { } you should press 

the key indicated inside the braces . 
For example, press RETURN when 
you see {RETURN }. Press th e 
cursor-down key when you see 
{DOWN}. 
Key£01 Phantom£02 Demonstration£03 

{DOWN} {RETURN ) 
Watch me type in a line£0l {DOWN ) 

{RETURN) 
that changes the screen colors...£02 

{DOWN} {RETURN ) 
f£0lo£01r£01j=1£02to£02200:£02poke 

£0253280,£02j:£02n£01e£01 x£01t£03 
{RETURN } 

Use the DEL key to erase any 
mistakes within a line. When all 
four lines have been entered, press 
any key at the prompt to write the 
commands file to disk. At this 
point, the program returns you to 
the main menu. Press the 2 key to 
execute the commands file. After a 
brief pause while the ML code is 
placed in memory, the program 
loads the commands file . 

Now the Key Phantom begins 
typing the characters from your 
commands file directl y on the 
screen. Although the READY 
prompt and blinking cursor appear 
on the screen, you are no t in BASIC 
ready mode. The Key Phantom has 
control of the computer until it 
reaches the end of the commands 
file . You should see the following 
display: 
Key Phantom Demonstration 
Watch me type in a line 
that changes the screen colors... 
forj = lto200:poke53280,j :next 

Note the time delays of various 
durations that are used at different 
points in the printing sequence. 
These result from the characters 
£01 , £02, and £03 that you typed 
when creating the file. The £ char­
acter tells the Phantom to pause the 
printing for the number of seconds 
specified in the following number. 
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The delay number must be ex­
pressed in hexadecimal (base 16). 
Thus, £01 pauses the printing for 
one second; £OF pauses for 15 sec­
onds, and so on . By including de­
lays in the character sequence, you 
can print information at any speed 
you like. 

Pseudo-Keys 
The £ character is an example of a 
Key Phantom pseudo-key. Instead 
of printing something on the 
screen, a pseudo-key performs a 
certain action. A second pseudo­
key is the back-arrow key, located 
at the upper-left corner of the key­
board. When you include this char­
acter in a command sequence, Key 
Phantom waits for you to type a 
line from the keyboard. The input 
terminates when you press RE­
TURN, just like INPUT in a BASIC 
program. 

Since Key Phantom essentially 
types every character from the com­
mand file, you must keep in mind 
what would happen if you were 
typing those characters yourself. 
For instance, it's necessary to print 
a cursor down character before 
printing RETURN at the ends of the 
first three example lines. Otherwise 
you'd get a SYNTAX ERROR, since 
those lines don ' t contain BASIC 
commands. But no cursor down is 
used at the end of the last line : In 
this case you want to press RE­
TURN at the end of the line tD make 
the computer perform those actions. 

Cursor control characters can 
be used for a variety of different 
effects. Just as in BASIC, you can 
move left, right, up, or down, go to 
the home position, clear the screen, 
and so on . The editor accepts any 
keys except DEL, CTRL, RUN/ 
STOP, and RESTORE. Since con­
trol characters would garble the 
editor's screen display, it generally 
displays a reverse video < or > 
symbol to show that a control char­
acter was typed. 1f you need to per­
form an action not available from 
the keyboard, you can always exe­
cute a short PRINT statement. For 
instance, PRINT CHR$(14)CHR$ (8) 
locks the keyboard into lower­
case/uppercase mode. 

Advanced Applications 
Because the ML portion of Key 
Phantom is driven by the comput­

er's hardware interrupt routine, it 
can operate while a BASIC program 
is running. This means you can use 
it to feed input directly to a running 
BASIC program. 

When would this be useful? To 
take a simple example, let's say you 
use a certain BASIC program fre­
quently: It could be a checkbook 
program, an events calendar, or 
whatever. The program may begin 
by asking you to choose from sever­
al different options, input various 
items of information, and so on. By 
writing an appropriate command 
file for Key Phantom, you could 
make the computer load and run 
the BASIC program, select the op­
tion or options you want, and input 
as many items of information as 
needed. If you need to input new 
information at any point, the back 
arrow pseudo-key lets you do so . 
And when automatic control is no 
longer needed, the command file 
can terminate, leaving you in the 
BASIC program as usual. 

If you're the type who likes to 
have several programming aids ac­
tive at once, why not write a Key 
Phantom command file that auto­
matically loads and activates all 
your favor ite utilities at once? 
When you begin using Key Phan­
tom, you'll probably think of many 
more uses as well. 

Of course, since it uses memo­
ry from locations 49152-53247, 
this program is not compatible with 
utilities that use the same memory 
area. And you must be careful not 
to activate any other ML routines 
that disturb the 64's hardware in­
terrupt vector at locations 788-789 
($0314-$0315). You should also 
look out for BASIC programs that 
begin by clearing the computer's 
keyboard buffer-to avoid losing 
information from the command 
file, you should pause Key Phan­
tom for a few seconds (with the £ 
pseudo-key) when the program 
begins. 

When feeding input to a pro­
gram, you must keep in mind what 
sort of input the program expects. If 
the program accepts data with IN­
PUT, you should terminate the cor­
responding data item with a 
carriage return. On the other hand, 
if the program accepts data with 
GET, you should not end the data 
with a carriage return. GET usually 

takes a single keypress, not a key­
press plus a carriage return. 

Occasionally you may find a 
program that needs to use Key 
Phantom pseudo-keys for its own 
purposes. Then you'll have to 
change the pseudo-keys to some 
otner character. This can be done 
by substituting different character 
codes in lines 570 and 590. The 
REMs in the program indicate 
which value belongs to which 
pseudo-key. 

Commodore 64 Key 
Phantom 
For Instructions on entering this listing. p lease 
refer to " COMPUTE!'s Guide to Typing In 
Programs" published in this issue of COMPUTE!. 

JH 100 	 ZZ=53368 
HJ 110 	CLOSE15 :PRINT" [CLR) 

[2 DOWN)KEY PHANTOM 
[2 DOWN)" 

GO 120 	PRINT"!) EDITOR[DOWN)": 
PRINT"2] EXECUTE[ DOWN)" 
:PRINT"3] EXIT{DOWN)" 

CH 130 	GOSUB820:K=VAL(O$):IFK< 
lORK>3THEN130 

AP 140 ON K GOT0150,460,510 
FB 150 OPEN15,8,15,"I" 
XG 160 GOSUB520:PRINT:PRINTD$ 
FK 170 OPENS,8,5,"0:COMMANDS,S 

,W":GOSUB520 

HR 180 PRINT:PRINTD$:IF Al<20T 


HEN260 
BK 190 CLOSES 
QG 200 IF A1<>63THEN110 
JO 210 PRINT"{DOWN)l] SCRATCH 

{DOWN)":PRINT"2] APPEND 
[DOWN)" :PRINT" 3) MENU 
{DOWN) " 

RO 220 	GOSUB820:K=VAL(O$):IFK< 
10RK>3THEN220 

CF 230 ON K GOT0240,250,110 
XD 240 PRINT#l5, "S:COMMANDS":G 

OT0160 
MK 250 OPEN5,8,5,"0:COMMANDS,S 

,A":GOSUB520:GOT0180 
OF 260 FOR LN=lT04000:NEXT:LN= 

1 
PG 270 	 PRINT" {CLRJ! RIGHT )KEY P 


HANTOM "D$"{DOWN)":PRIN 

T"LINE - "LN"{DOWN)":L$ 

="" 

HC 280 	 PRINT" {RVS) {OFF) { LEFI') 

" ' 


MP 290 GOSUB820:K=ASC(O$):IF K 

<32THEN0$=" (RVS) <{OFF)" 


XO 300 IF K>l27AND K<l60THEN0$ 

=" { RVS) > {OFF) " 

HA 310 IF K=34THEN0$=-" (RVS)' 
[OFF)" 

CA 320 	 IF K=20THENPRINT" 

[2 LEFI')";:K=LEN(L$)-l: 

L$=LEFI'$(L$,K-(K<0/-2)) 

:GOT0280 


RK 330 PRINTO$; 

AO 340 IF K<>l3THENL$~L$+CHR$( 


K) :GOT0280 

DF 350 PRINT:PRINT"[DOWN)[RET] 


FOR NEXT LINE{DOWN)" 

JC 360 PRINT"[DEL] TO REDO LIN 


E(DOWN)" 

SR 370 PRIN'l'"ANY OTHER TO EXIT 


{DOWN)" 

GP 380 GOSUB820 
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DH 390 	IFO$nCHR$(13)THENLN=LN+ 
l:PRINTt5,L$:GOSUB520:G 
OT0270 

FQ 400 	 IFOS aQIRS (20) THEN2 7 0 
DQ 410 	PRINT:PRINT"ARE YOU SUR 

E (Y/N]? "; 
GB 420 	GOSUB820:IFQ$<>"Y"ANDQ$ 

JS 430 
OF 440 

HE 450 

XR 460 

MC 470 

<>"N"THEN420 
PRINT0$:IFQ$="N"THEN350 
PRINTt5,L$:GOSUB520:PRI 
NT:PRINTD$ 
CLOSE5:GOSUB520:PRINT:P 
RINTD$:PRINT:CLOSE15:GO 
T0110 
RESTORE:CS=0:READ LB,HB 
:Al=HB*256+LB:A2~Al:PRI 
NT"LOADING AT"Al; 
READK:PRINT" >{LEFI']";: 
IFK<0THEN490 

OH 480 CS=CS+K:POKEA2,K:A2=A2+ 
1 :GOT0470 
IF CS<>ZZ THENPRINT" 
[RVS) CHECKSUM ERROR 
[OFF)";CS:GOT0110 
SYS Al 
PRINT"(CLR]":END 
INPUTtl5,Al,D$,A2,A3 
IF Al<20THENRETURN 
D$=" (RVS) "+0$+" [OFF]" 
:RETURN 
DATA 0,192,76,81,193,17 
3,183,192,201,0,208,79, 
173,185,192,201,0 
DATA 208,34,173,198,0,2 
01,0,208,24,32,154,192, 
201,0,240,41,201 

DATA 92:REM COMMAND ONE 
(£) 

DATA 240,75,201 
DATA 95:REM COMMAND TWO 

(4) 
DATA 240,27,141,119,2,2 
38,198,0,32,158,192,76 
DATA 226,252,173,197,0, 
201,1,208,246,169,0,141 
,185,192,76,48,192 
DATA 238,185,192,7 6 ,45, 
192,120,173,49,192,1 41, 
20,3,173,50,192,141 
DATA 21,3,88,76,48,192, 
238,184,192,173,1 84 ,192 
,201,60,208,8,169 
DATA 0,141,184,192,206, 
183,192,76, 48 , 192 ,32, 13 
2,192,10,10,10,10 
DATA 141,183,192,32,132 
,192,13,183,192,1 41,183 
,192,76,45,192,32,158 
DATA 192,32,154,1 9 2,16 2 
,0,221,186,19 2 ,2 40 ,7,23 
2,224,16,208,246,162 
DATA 0,138,96,173,81,19 
3,96,238,15S,192,208,5, 
238,156,192,240,160 
DATA 173,156,192, 201,20 
7,208,7, 173 , 155,192,201 
,255,240,146,96,0.0 
DATA 0,48,49,50,51,52,5 
3,54,55,56,57,65,66,67, 
68,69,70 
DATA 48,58,67,79,77,77, 
65,78,68,83,32,207,255, 

JR 800 

ES 810 

KG 920 
GP 830 

176,74,145,253 
DATA 230,253 ,208,2,230, 
254,165,254,201,207,208 
,6,165,253,201,255,240 
DATA 54,32,183,255,4.l,6 
4,240,224, 169,0,1 4 5,253 
,169,5,32,195,255 
DATA 32,51,193 , 169 ,1 5 , 3 
2 ,195,255,176,28,32,204 
,255,120,173,20,3 
DATA 141,49,192,173,21, 
3,141,50,192,169,3,141, 
20,3,169,192,141 
DATA 21,3,88,96,169,5,3 
2,195,255,169,15,32,195 
,255,32,138,255 
DATA 76,131,164,176,238 
,162,15,32,198,255,176, 
231,32,207,255,176,226 
DATA 72,32,207,255,176, 
220,201,13,208,247,104, 
201,48,208,211,96,169 
DATA 15,162,8,160,15,32 
,186,255,169,0,32,189,2 
55,32,192,255,32 
DATA 51,193,169,5,162,8 
,160,5,32,186,255,169,l 
0,162,202 ,160,192 
DATA 32,189,255,32,192, 
255,32,51,193,162,5,32, 
198,255,176,159,169 
DATA 81,133,253,169,193 
,133,254,160,0,76,212,1 
92 I 255 1 -1 
GETO$ :IFQ$=""THENB20 
RETURN @ 

KC 

JG 
FH 
PO 
EJ 
CB 

RH 

OF 

490 

500 
510 
520 
530 
540 

550 

560 

PRINTERS 


GE 

AP 
PR 

GA 

OM 

RP 

FC 

EA 

PB 

BB 

CR 

BC 

MF 

FK 

570 

580 
590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

EPSON 

LX90 S234 9o 

MS80 L e11 eqe1 318 % 

JX80 448 95 
FX185 .. 454 .95 
L01500 (PAR! 949.95 
FX85 . 331.90 
LX80 210 95 

STAR MICRONICS 
SG IO S210 95 
SG I OC 23J 9) 
SG l 5 368 95 
S010 321 95 
SDl5 '40 95 
SRIO 468 95 
SRl5 581 95 
Power 1ype 299 95 

CITIZEN 
MSP IO S27• 95 
MSPl 5 438 95 
MSPW • 38 95 
MSP25 548 95 

PANASONIC 
1091 S231 9> 
1092 368 95 
1093 •2• 95 
3151 424 9; 
3131 2)9 05 

OKIOATA 

Dk1ma1e 10 SI ?0 9o 

Dk1ma1e 20 209 95 

182 219 95 

92 349 95 


193 514 95 

8• 640 9~ 


LEGEND 

808 / LO SI J9 95 

1080 '. LO 205 9' 

1380 259 95 

>3805 29J 5 


JUKI 

6000 s189 95 

6100 379 95 

6300 769 95 


TOSHIBA 

P35 I S 1 289 95 

1340 599 95 


DAISYWRITER 

2000 S7 39 95 
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N.E.C . 

Volkmo<Jem 12 SI 79 .95 
Signalman Express 299 95 
L1gn1 ning 2400 . 399 95 
Wes 1ridge 59 95 

DIGITAL DEVICES 

300 Baud (A1ari) S98 95 


HAYES 
300 . $137 .95 
300/ 1200 386 95 
1200 B w/sollware 378 95 
12008 349 95 

NOVATION 
Sman Cal Plus (12001 S309 95 
Professional 2400 629 95 

SUPRA 

MPP1QOOE IA1•·1\ SoJ 95 

~PP1 064(C·!i4 l 54 95 


CAL-ABCO 

Sman 1eam 1200 $19995 


C.D.I. 

In CA Call: 1·800-351-3422 

~ 

REGION 

CM 

FM 

BM 

CF 

BK 

SS 

SB 

GR 

HH 

710 

720 

730 

740 

750 

760 

770 

780 

790 

MTPlloO . $4595 
DIGITAL DEVICES 

UPrlnl/ Pon . . . . $49.95 
UPrinl l 16K 6995 
UPrinl l 64K 79 95 

CARDCO 
S48.95 

48 .95 
TYMAC 

Epson . . . . SSS 95 
PAR (Cenlronrcs Sid ) 54 95 

DISKETTES 
BONUS 51;, 31;, 

SS/ 00.. S 9 50 
05100 13 50 
NO LABEL fwr1h Pen & Fl1o·n· lrle) 

SS /00 SID 50 
OS / 00 14 50 
MAXELL 

MDI S1 595 32 95 
MO' 19 95 38 95 
MEMOREX 

SS/ 00 S12 50 2S 95 
05100 16 50 34 95 
FF30/20SS/ OO 59 95 
FF50120SS/ 00 36 95 
FF501200SI OO 42 95 
M Obken.s CalT'f aLifetime Warr.inly 

1'01 (Green \ NEC SY9 9 
1205 (Amber). 99 95 
1280 (Ill Green) 148 95 
1285 (TTL Amber) 148 95 
1460 269 95 
1401 (R G 8 I 659 95 
l:llM 1221123 .ZENITH s 74 95 
ZVM 124 (TTL Amber) 149 95 
ll/M 131 (RGB) 279 95 
ZvM 135 (RGBI ColOr) 459 95 

TEKNIKAMJ· IO Sl78 95 
MJ·22 254 95 
300G AMDEK SI 16 9, 
300A 126 95 
31 0A IJ4 95 
Color 300 175 95 
Color 500 339 95 
Color 600 398 95 
Color 700 468 95 
Color 710 538 .95 
Color 722 579 9 

BOARDS 
Six Pack Plus ... . .. . $239.95 
Advan1age (AT) . . 399 .95 
Graph Pak .... . . 589 .95 
Preview .. . .. . 299.95 
Mono Graph Plus. 389 .95 
5251 / 11. .. . ... 799 .95 
5251 / 12 .. . ... 579.95 

EVEREX 

Color Card . . . . S295.95 

Magic Gard ..... . .... 185.95 


HERCULES 

Color .. . . Sl 69.95 

Graphics . . . 289.95 


PARADISE 

Frve Pack . . .. Sl 59 .9:. 

Mono .... 149.95 

Modular Graphics . . . 279 .95 

Mulli Display . 209.95 


TECMAR 

Gra pnics Masler .. S459 95 

Gaplarn 64 ... Sl89.95 


DISK DRIVES 
GT (Alari) 	 INDUS s198.95 
GT (Commo<lore) 218 95 

TMI00· 2 TANDON s109 95 
TEAC 

c'dU;tl~#,fE I 

'IO OtOM'I Ql'1 c0 0 Ol'OftS i:,., ,,~, on~•0ttOMJt.1VIOl'OCfS0vtt SJOOinme CCltr.intnUI us" P.O. Bo x 4025 
.\PO aflCJ FPO 0tOtU .IO<I S~ 00 Pf' l'lundfl(I For Pnouty M~ JOO SlO 00 pitt ~tea F1w sf'UQQlng Wllllamsporl. PA 1770 I 
\:If PA ru~l1 PA tt.1JOtnts IOO 6% Mitt t1.I .... OtlfdM ptOOUr;t' /T'IU 11 Nvt • ~l'lCt Ill llUl"'()tf Customer Service : 

How s Mond;1y lhru f"11aay 9 am - 6 pm 717-322-7700 
....!!IWl....~l!IP!I'!!,... 



Screen Clock For IBM 


Have you ever become submerged i11 a 
project while working on your com­
puter and suddenly discovered it is 
hours past your bedtime? Or maybe 
you need to keep a detailed log of your 
worktinze on the computer for busi­
ness or tax purposes. If so, this utility 
is the answer-it constantly displays 
all this informatioll and more on your 
monitor screen . It works with IBM PC 
and PCjr computers using DOS 2.0 or 
higher. 

large mainframe computers gener­
ally provide a sysline on the termi­
nal screen which tells you the 
current date and time, who has 
logged on or off, and whether 
you've received any new electronic 
mail. Obviously, not all of these 
things apply to single-user personal 
computers, but some of the features 
would be nice to have. 

"Screen Clock" is a short ma­
chine language program that prints 
the day of the week, date, current 
time, and log-on time at the top of 
the screen. This information ap­
pears no matter what else your 
computer is doing. You can be run­
ning a word processor, copying 
files, programming, or whatever­
the day, date, and time will always 
be vis ible. 

You might be wondering how 
it's possible to keep Screen Clock 
active while running another pro­
gram; an IBM PC with PC-DOS 
isn't capable of multitasking. 
Screen Clock gets around this re­
striction by not using any PC-DOS 
function calls, relying instead on 
the BIOS (Basic Input/Output Sys­
tem) to handle the screen . This has 
several fortunate consequences: 

• Sysline updates are no t redi­
rected to a file if you're using DOS 
file redirection . 

I ore Sugi omo 

• Sysline updates are not print­
ed if you're echoing output to the 
printer. (But the sysline is printed if 
you press PrtSc for a screen dump.) 

•Screen Clock always updates 
the current "active" screen. It 
doesn 't matter if you switch from 
the monochrome monitor to the 
color monitor, change pages in the 
color screens, or even enter a 
graphics mode-the date and time 
are always there. 

Winding Up The Clock 
Type in the program listing below, 
save a copy on disk, then type 
RUN. The program is a BASIC 
loader that creates a machine lan­
guage file on your disk with the 
filename CLOCK.COM. To start the 
clock, simply type CLOCK (upper­
or lowercase is fine) at the A> DOS 
prompt. A sysline similar to this 
should appear on the top line of 
your screen: 

Wed Jan 01, 1986 12:01A (00:37) 

The day of the week, date, and 
current time are self-explanatory. 
The figure in parentheses is the 
elapsed time (in hours and minutes) 
since Screen Clock was started or 
reset. This " log-on" time runs up to 
23 hours and 59 minutes, then rolls 
over to 00:00. 

When you run Screen Clock 
from DOS, you can select various 
options by appending commands 
after typing CLOCK. Each com­
mand consists of a slash (/)symbol, 
a character, and sometimes a num ­
ber. Here are the commands and 
options: 

/Cn (Chime) where n is an 
integer from 0 to 3. /CO means no 
chiming; /Cl makes the clock 
chime hourly; /C2 chimes every 
half-hour; and /C3 chimes every 
15 minutes. A chime is a low beep 

which lasts for less than one sec­
ond. Even if the screen upda tes are 
turned off, Screen Clock always 
chimes if you have told it to . The 
default is no chiming. 

/Un (Update) where 11 is an 
integer from 1 to 9. This sets how 
often screen updates are to take 
place-n is the number of half­
seconds between updates. The 
more frequent the updates, the 
more often the date and time are 
refreshed on the screen. However, 
more frequent updates also make 
other programs run more slowly. 
The default is equivalent to / U2 
(one second between updates) . 

/M (Military time). This selects 
mili tary (24-hour) time. 

/S (Standard time). This se­
lects standard 12-hour time with an 
a.m./p.m. marker. Screen Clock 
defaults to standard time. 

/R (Reset). This resets the log­
on timer. Screen Clock automatically 
resets itself to 00:00 when first run. 

For example, typing CLOCK 
/U3/M/Cl at the DOS prompt 
loads and runs Screen Clock, sets 
updates every l1h seconds, sets mil­
itary time, and makes the clock 
chime every hour. 

The Disappearing Clock 
Occasionally, the Screen Clock sys­
line may get in the way. For ex­
ample, it may hide text printed on 
the top line of the screen. You can 
make it disappear by pressing 
CTRL and both SHIFT keys simul­
taneously. Pressing this combina­
tion again turns the sysline back on. 

Since Screen Clock maintains 
its own clock, it might not agree 
precisely with the DOS clock. Gen ­
erally, it's never more than half a 
minute off. 

Note that the day, date, and 
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time are reset every time you run 
Screen Clock. lf you change the 
system date and time, you can reset 
Screen Clock by running it again. 
For example, the following would 
reset the display to 8:00 p.m. on 
February 14 (the A> prompts are 
supplied by DOS): 

A> time 20:00:00 
A> date 02-15-86 
A> clock 

The log-on time is not reset unles 
you append the / R command to 
CLOCK. 

Although Screen Clock makes 
it appear that your computer is do­
ing more than one thing at a time, 
it's important to remember that 
computers can really perform only 
one task at a time (a fac tor of the 
basic architecture of all personal 
computers to date) . If the computer 
spends some if its time updating the 
sysline, that 's time away from run­
ning the main program. Thus, the 
more often the sysline is updated, 
the more time it steals from the 
computer, and the slower the main 
program seems to run. However, 
the part of Screen Clock that takes 
the most time is printing the sysline 
on the screen. If screen updates are 
turned off, there is virtuall y no 
slowdown. So during heavy num ­
ber crunching you might want to 
turn the sysline updates off. 

I've been using Screen Clock 
quite a bit and haven ' t noticed 
much loss of performance at all. It 
seems that the computer spends a 
lot of its time waiting for input 
(from the keyboard, the disk drives, 
and so on); all we ' re doing is givi ng 
it something else to do in its "spare 
time." I have yet to find a program 
which doesn ' t work •vith Screen 
Clock. 

As the power of personal com ­
puters increases, it becomes possi ­
ble to include features once found 
only on large mainframe comput ­
ers. A sysline such as Screen Clock 
is another step in this direction. 

How It Works 
Mainframe syslines are generally 
on the bottom row of the screen . 
The Screen Clock sysline, however, 
must be on the top row because 
there's no way via PC-DOS to keep 
the bottom row from scrolling. The 
sysline would keep traveling up the 
screen every time the screen was 

scrolled. By placing the sysline on 
the top row, it can be refreshed 
each time it scrolls off the top of the 
screen. 

The program itself is broken 
into two sections, resident and non­
resident. The resident portion up­
dates the internal counters, sounds 
the chimes, and updates the screen 
display. It's driven by the u er in­
terrupt lCh and is executed about 
18 times a second. The nonresident 
part sets the initia l date and time 
and changes the program 's options. 

When you execute CLOCK­
.COM, the program first checks to 
see if th e resident portion is already 
installed. This is importan t only 
when the program returns control 
to DOS. Then it sets the current 
date and time and checks for any 
optional parameters. After this, the 
program is ready to return to DOS. 
If the program was already in­
stalled, it simply returns to DOS 
and does nothing else. If it needs to 
be installed, it first deallocates the 
environment space, then returns to 
DOS with the " terminate but stay 
resident" call to store the resident 
portion of the program safely in 
memory. 

For instructions on entering this listing. please 
refer to ··coMPUTE!"s Guide to Typing In 
Progroms·· in this issue of COM"UTEI. 

IBM Screen Clock 

CT 100 CLS:LOCATE 10,10:PRINT"Wr 
iting file .•. 

D~ 110 OPEN "clock.com" FOR OUTP 
UT AS #1 

El 120 	FOR 1=1 TO 1310 : READ BYTE 
:CKSUH=CKSUM+BYTE:IF BYTE 
<0 THEN FOR J=l TO ABSCBY 
TEl:PRINT#l,CHRSC0l;:NEXT 

J:GOTO 140 
~ 130 PRINT#1,CHRSCBYTEl; 
60 140 NEXT I: CLOSE 1 
~ 150 IF CKSUH <> 124185 THEN P 

RINT"** Er ror in DATA sta 
tements **":KILL "clock.c 
om":STOP 

~ 160 	PRINT:PRINT"Fil e for cl o c 
k .com has been created . ": 
END 

H 200 DATA 233,51,4,74,97,110. 

32,70,101,98,32,77 


~ 210 DATA 97,114,32,65,112,11 

4,32,77,97,121,32,74 

EB 220 DATA 117,110 1 32,74,117,1 
08,32,65,117,103 ,32,83 

~ 230 DATA 101,112,32,79,99,11 
6,32,78,111,118,32,68 

~ 240 DATA 101,99, 32,31,28,31, 
30,31,30,31,31,30 

~ 250 DATA 3 1, 30 , 3 1,83 1 1 17,1 10 
,32,77,111,110,32,84 

Jk 260 DATA 117,101,32,87 , 101,1 
00,32,84,104,117,32,70 

~ 270 DATA 114,105,32, 83,97,11 

6,32,-6, 1,0, 1,80 
~ 280 DATA 19, 2 , - 5,240,18,0,1, 

-86,13,255,80,97 
n 290 DATA 117,108,80,83,81,82 


,86,87,85,30,6,140 

U 300 DATA 200 ,142, 216 ,142,192 


,232,198,1,232,45,0,232 
~ 310 DATA 133 , 0 ,160,108,1,58, 


6,109,1,114,23,187 

~ 320 DATA 91,1,232,158,1,137, 


14,95,1,232,144,0 
~ 330 DATA 128,62 1 111,1,0,116, 

3,232,250,0,7,31 
61 3 40 DATA 93,95,94,90,89,91,8 

8,207,180,2,205,22 
E 350 DATA 36,7,60,7, 116,6,198 

,6, 115, 1,0, 195 
~ 360 DATA 128,62,115,1,0,117, 

67, 128,54, 111, 1, 1 
BJ 370 DATA 198,6,115,1,1,128,6 

2, 111, 1,0, 116,4 
~ 380 DATA 232,197,0,195,180 ,1 

5,205,16,136 1 62,114,I 
~ 390 DATA 180, 3 ,205,16,1 37,22 


'112, 1, 180, 2, 186,-2 

~ 400 DATA 205,16,185,31,0,176 


,32,180,14,205,16,226 
~ 410 DATA 250,180 , 2,138 ,62 ,11 

4,1,139,22,112,1 ,205 
P" 420 DATA 16, 195, 128,62, 199, 1 

,255,116,25,160,199,1 
~ 430 DATA 58,6,198,1,119,5,25 

4,6,199,1,195,198 
JA 440 DATA 6 1 199, 1 1 255 , 228,97, 

36,252,230,97,195,138 
U 450 DATA 22,197, 1,128, 250,0, 


117,1,195,128,62,95 

~ 460 DATA 1,0,117,8,128,62,19 


6,1,0,116,62,195 
K 470 DATA 128,250,1,116,50,12 

8,62,95,1, 30, 117,8 
PN 480 DATA 128,62,196,1,0,116, 

42,195,128,250,2,116 
0 490 DATA 30, 128,62,95 ,1,15 1 1 

17,8,128,62,196 ,1 
ff 500 DATA 0,116,22,195,128,62 


,95,1,45,117,8,128 

~ 510 DATA 62,196,1 1 0,116,7,19 


5,198,6,196,1,0 
PO 520 DATA 195,198,6,196,1,1,1 

98,6,199,1,0,176 
JJ 530 DATA 182 , 230 ,67,184,102, 

10,230,66,138,196,230,66 
~ 540 DATA 228,97,12,3,230,97, 

195,198,6,108,1,0 
DI 550 DATA 191,116,1,252,139,5 

4,102,1,209,230,209,230 
~ 560 DATA 129,198,63,1,185,4, 


0,243,164,139,54,97 

6C 570 DATA 1, 209, 230, 209, 230, 1 


29,198,255,0,185,4,0 

~ 580 DATA 243,164,160,99,1,23 


2,22,1,184,44,32,171 

FH 590 DATA 160, 10l , 1, 232, 12, 1, 

160,100,1,232,6,1 
rn 600 DATA 176,32,170,139,14,9 


5' 1 ' 138' 38' 110, 1' 232 

CT 610 DATA 1,1,184,32,40,171,1 


87,104,1,232 1 58,0 
IP 620 DATA 180, 1, 232, 242, 0, 176 

,41,170,180,15,205,16 
~ 630 DATA 136,62,114,1,180,3, 

205, 16, 137, 22, 112, 1 
~ 640 DATA 180,2,186,-2,205 1 16 

,190,116,1,139,207,43 
KH 650 DATA 206,172,180,14,205, 

16,226,249,180,2,138, 6 2 
IH 660 DATA 114 1 1,139,22,112,1, 


205,16,195,139,87,2 

NB 670 DATA 139,7,187,69,4 1 247, 


243,179,60,246,243,138 
a 680 DATA 232,138 1 204,195,187 

,91,1,232,16,0,115,3 

108 COMPUTE! April 1986 

http:clock.com


AD 690 DATA 232,43,0,187,104,1, 
232,5,0,254,6,108 

Jl 700 DATA 1,195,255,7,117,3,2 
55,71,2,131,127,2 

DI 710 DATA 24,1!4,17,129,63,17 

6,0,114,11,199,7,-2 


FJ 720 DATA 199,71,2,-2,249,195 

,248,195,255,6,102,1 

AH 730 DATA 131,62,102,1,6,118, 
6,199,6,102,1,-2 

iA 740 DATA 254,6,99,1,139,22,~ 
7,1,232,49,0,58 

o" 750 DATA 22,99,1,115,42,198, 
6,99,1,1,255,6 

NI 760 DATA 97,1,131,62,97,1,12 
,118,26,199,6,97 

Pl 770 DATA 1, 1, 0, 254, 6, 100, 1, 1 
28,62,100,1,99 

FA 780 DATA 118,9,198,6,100,1,0 
,254,6,101,1,195 

PO 790 DATA 138,218,50,255,138, 
151,50,1,128,251,2,117 

CA 800 DATA 16, 246, 6, 100, 1, 3, 11 
7,9,128,62,100,1 

JH 810 DATA 0,116,2,254,194,195 

,212,10,5,48,48,134 


!G 820 DATA 196,171,195,182, 32, 

128,252,1,116,18,182,65 

EB 830 DATA 128,253,12,114,5,18 
2,80,128,237,12,10,237 

EK 840 DATA 117,2,181,12,138,19 
7,232,217,255,176,58,170 

Jl 850 DATA 138,193,232,209,255 
,128,254,32,116,3,138,198 

"8 860 DATA 170,195,82,101,113, 
117,105,114,101,115,32,68 

B" 870 DATA 79,83,32,50,46,48,3 
2,111,114,32,97,98 

CE 880 DATA 111,118,101,46,13,1 
0,36,78,111,119,32,105 

PS 890 DATA 110,115,116,97,108, 

108,105,110,103,32,114,10 
1 

Fl 900 DATA 115,105,100,101,110 
'116,32, 112, 111, 114, 116, 1 
05 

BH 910 DATA 111,110,32,111,102, 
32,67,76,79,67,75,46 

OK 920 DATA 13,10,36,39,32,117, 
110, 107, 110, 111, 119, 110 

CH 930 DATA 32,112,97,114,97,10 
9, 101, 116, 101, 114, 46, 13 

PH 940 DATA 10,36,83,112,101,99 
,105,102,121,32,97,32 

ED 950 DATA 110,117,109,98,101, 
114,32,102,114,111,109,32 

JK 960 DATA 49,45,57,32,102,111 
,114,32,39,85,39,32 

KG 970 	DATA 115,119,105,116,99, 
104. 13' 10' 36. 83' 112' 101 

JE 980 DATA 99,105,102,121,32,9 
7,32,110,117,109,98,101 

FO 990 DATA 114,32, 102, 114, 111, 
109,32,48,45,51,32,102 

OP 1000 DATA 111,114,32, 39,67,3 
9,32,115,119,105,116,99 

JG 	 1010 DATA 104,13,10,36,-2,47 
,180,48,205,33,60,0 

r.r 	 1020 DATA 117,9,186,125,4,18 
0,9,205,33,205,32,184 

cc 1030 DATA 0,55,205,33,136,22 
,53,5,187,125,4,177 

PF 1040 DATA 4,211,235,67,137,3 
0,51,5,184,28,53,205 

H" 1050 DATA 33,190,200,1,141,1 
27,252,185,4,0,252,243 

IE 1~60 DATA 166,131,249,0,110, 
41,180,9,186,154,4,205 

10 1070 DATA 33,184,28,37,186,2 
04,1,205,33,30,7,232 

JE 	 1080 DATA 32,0,232,87,0,161, 
44,0,142,192,180,73 

KP 1090 DATA 205,33,184,0,49,13 
9,22,51,5,205,33,232 

HJ 1100 DATA 8,0,232,63,0,184,0 
,76,205,33,6,31 

KK 1110 DATA 180,0,205,26,137,2 

2,91,1,137,14,93,1 


BO 1120 DATA 180,42,205,33,50,2 

28,163,102,1,138,198,163 

JD 1130 DATA 97,1,136,22,99,1,1 

98,6,101,1,19,129 


Bl 1140 DATA 233,108,7,128,249, 

99,118,7,128,233,100,254 

OH 1150 DATA 6,101,1,136,14,100 
,1,195,30,14,31,190 

BF 1160 DATA 129,0,252,172,60, 3 
2,116,251,60,13,116,51 

SN 1170 DATA 58,6,53,5,116,241, 
138,224,36,223,60,82 

IL 1180 DATA 116,39,60,77,116,5 
1,60,83,116,55,60,85 

OG 1190 DATA 116,59,60,67,116,9 
0,80,178,39,180,2,205 

LP 1200 DATA 33,88,138,212,180, 
2,205,33,186,198,4,180 

r.c 	 1210 DATA 9,205,33,31,195,38 
,199,6,104,1,-2,38 

Cl 1220 DATA 199,6,106,1,-2,235 
,178,38,198,6,110,1 

KE 1230 DATA 1,235,170,38,198,6 
,110,1,0,235,162,172 

OD 1240 DATA 60,49,114,21,60,57 
,119,17,44,48,177,3 

FN 1250 DATA 138,224,210,228,2, 
224,38,136,38,109,1,235 

6C 1260 DATA 136,186,221,4,180, 
9,205,33,235,187,172 ,60 

LB 1270 DATA 48,114,13,60,51,11 
9,9,44,48,38,162,197 

LO 1280 DATA 1,233,109,255,186, 
8,5,180,9,205,33,235 

l" 1290 DATA 160,0 @ 
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SpeedCalc Fixes 
There are two errors in the DOS 3.3 listing 
for Apple SpeedCalc in the February 1986 
issue (Program 1, p. 95). Lines OFE2 and 
11F2 from the listing cannot be entered as 
shown because smudged characters were 
inadvertently changed when retouched. 
The lines should read as follows: 

OFE2: CA 10 EB CA 90 00 02 EB 6E 
11F2: FS 24 85 1E 20 22 OB 60 AB 

These changes are not necessary if 
you have the February 1986 Apple COM­
PUTE! DISK; the program on disk is correct. 

ProDOS users will very likely en­
counter the message ERROR #56 when 
they attempt disk operations with that 
version. To correct this, you need to con­
vert the binary (BIN) format file created 
by "Apple MLX" into a system (SYS) 
format file. To do this, first use the RE­

AME command to give the copy of 
SpeedCalc you entered with MLX the 
name SPEEDCALC.MLX. (Make sure that 
there is no fil e called just SPEEDCALC on 
the disk.) Then enter the three commands 
below, each on a separate line and each 
followed by pressing RETURN: 

BLOAD SPEEDCALC.MLX 
CREATE SPEEDCALC,TSYS 
BSAVE SPEEDCALC, A$2000,E$3D67, 

TSYS 

The new SPEEDCALC file now on 
the disk should function properly. Simply 
enter - SPEEDCALC to start it running. 
SpeedCa/c already appears as a SYS file on 
the COMPUTE! DISK for February, so this 
change is not necessary if you have the 
disk. 

Speedy Strings For Commodore 
The " Fast Disk Catalog" utility (Program 
3, p. 66) from this article in the February 
issue does not work as listed. The SYS 
addresses assume that the machine lan­
guage has been appended to the end of 
the program, as was done for Program 2. 
There are two possible solutions. You can 
change the lines below so that the ma­
chine language is POKEd in and ad­
dressed properly: 

GM 50 DIMF$(MM) : A=0 
CF 100 OPEN1 , 8,0 , "$0":SYS(AA): 

CLOSEl : CLOSE15 
EC 120 PRINTX$:PRINT"[CYN) "R 

IGHT $ (F$(C-l),2),C-B,C, 
MM- C: B=C :AA=AA+l6 :GOT080 

XG 200 POKE987,70:POKE988,0:SY 
S(AD) 

Alternatively, you can append the 
machine language to the end of the pro­
gram as was done for Program 2. This 
results in a shorter program that runs 
faster. To do this, don't change any lines in 
the program as listed. Instead, add the lines 
shown below, then type RU 500. When 
the program ends, delete line 25 and all 
lines above 330, then immed iately save a 
copy of the revised program. 

GJ 500 	 POKE 45,(PEEK(45)+117)A 
ND 255:POKE 46 ,PEEK(46) 
+l-(PEEK(45)<117) 

KC 510 	 POKE 47 ,PEEK (4 5):POKE 4 
8,PEEK(46):POKE 49,PEEK 
(45):POKE 50,PEEK(46) 

GJ 520 	 RESTORE:AD=PEEK(45 )+256 
*PEEK(46)-373:FOR I=0 T 
0 367:READ D:POKE AD+I , 
D:NEXT 

GK 530 	 PRINT"[2 DOWN)DELETE LI 
NE 25 AND ALL LINES ABO 
VE 330, THEN SAVE NEW V 
ERSION":END 

KC 1105 DATA 0 	 @ 
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The World Inside the Computer 

Fed D'lg z10 . Associo 1e Edita 

The Robot Inside You 
Why are children so fascinated with 
robots? For that matter, why is ev­
eryone so fascinated with robots? 
The answer is that robots seem the 
most lifelike of all machines, and 
the most like real people. 

When we see a little robot 
" toddler" like HEROjr sing songs to 
a trashcan, or when we watch a 
Movit robot like the WAO (pro­
nounced "Wow" ) skitter crablike 
around the kitchen floor, avoiding 
tables and gargantuan human feet, 
we feel an uncanny thrill, as if we 
are watching a minor miracle. We 
know that these little machines are 
not alive. But they are sending visu­
al cues of "aliveness" to the deepest 
parts of our brain . And these visual 
processing centers are flashing the 
message "Alive! Alive!" to the 
higher-level, rational center of our 
brain. We can deny that the ma­
chines are alive, but we will continue 
to feel that somehow they really are. 

Young children most strongly 
and visibly reflect this sense of the 
aliveness of robots. Children's un­
fettered imaginations and their in­
complete mastery of the scientific 
view of the world (so ingrained in 
us adults) cause them to see all sorts 
of objects as being alive-including 
teddy bears, dolls, shadows, imagi­
nary friends, and, of course, robots. 
For them, the logic is simple: If it 
seems alive and acts alive, then it 
must be alive. 

Not only do children ascribe 
the quality of aliveness to an object 
based on its behavior, but they also 
project a psychology-a personal­
ity or character-into the object. 
The object's personality stems part­
ly from its behavior (if a robot sings 
to a trashcan, it must be a " silly" 
robot), but also as a projection of 
children's own personalities-their 
wishes, dreams, fears, and subcon­
scious feelings. It would be impos­
sible for children to articulate what 
these feelings and attributes are, 

but they sense them immediately in 
a teddy bear, a beloved blanket, or 
an animated little robot. 

The being that children see in 
these objects is very real, since it is a 
part of themselves. It may be their 
dark side, light side, or their happy 
or sad side, but it is an expression of 
a dimension of their own personal­
ity. Collectively these dimensions 
form children's complex, often con­
tradictory humanity. In a real sense, 
then, there is a robot-a multitude 
of robots-inside every child; in­
deed, there are robots inside every 
one of us . 

It is interesting to watch chil­
dren struggle with the " Is it alive or 
not?" dilemma presented by to­
day's robots and lifelike computer 
programs because we will all soon 
be facing this dilemma. In the com­
ing years we adults will find our 
rational, scientific view of machines 
and other nonliving objects chal­
lenged by their increasingly lifelike 
characteristics. Their speech, mo­
bility, sense of the world around 
them, and lifelike response are im­
proving rapidly. All these traits will 
soon offer compelling evidence to 
our subconscious that the machines 
are really alive. 

Kids feel this way already. For 
example, one little neighborhood 
boy of COMPUTE! staffer Debi Nash 
played the new Activision game 
"Modern Computer People" in 
which little beings live inside the 
computer and interact with the 
world outside. The boy believed in 
the little creatures, and came by the 
Nash's house every day to talk with 
them and watch them live their 
lives. Unfortunately, one of the lit­
tle people began to overeat. No 
matter what Debi and her family 
did, he kept stuffing himself. Sud­
denly the program crashed, and the 
person disappeared. Debi told me 
that telling the boy about the per­
son's demise was as hard to do as 

telling him that one of his friends 
had died. 

Here in Birmingham, my six­
year-old son Eric recently spent a 
couple days with A.G. Bear from 
Axion Corp . A.G. talks in bear lan­
guage but mimics human speech 
tones and rhythms with a little mi­
crochip in a voice box inside his 
chest. When Eric took A.G. to bed 
the first night, he had to take the 
voice box out of A.G. and leave it 
on the coffee table in the Jiving 
room. Othen\'ise, A.G. would have 
begun talking every time Eric rolled 
over in bed or muttered something 
in his sleep . Eric happily took the 
bear to bed with him, but before he 
did he rushed over to the coffee 
table and wished the voice box 
good night. As I watched this little 
ritual from across the living room, I 
had the weird feeli ng that, for Eric, 
the voice box somehow held the 
little bear's electronic soul. 

Last week, my nine-year-old 
daughter Catie and I were at the 
Bits & Bytes Computer Show for 
Children in Dallas, Texas. Together, 
she and I spoke to almost 400 
schoolchildren about "Robot Pets & 
Friends." We demonstrated several 
popular robots, including Omnibot 
2000, the Movit Family, and 
HEROjr, and we held a "Design 
Your Own Robot" contest which 
Catie judged. 

The children's robot designs 
were original, diverse, and com­
plex. To some extent, they resem­
bled the robots that Catie and I had 
demonstrated and the robots of 
popular movies and TV shows. To a 
much greater extent, however, they 
were reflections of the children's 
own personalities. They were a re­
vealing glimpse of the robots that 
dwell inside all of us. @ 
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~.._C_o_m_p_ut_e_rs_a_n_d_So_c_i_e_ty__ 

David D Thor bur . Associo ·e Ed1 '0 

Humanizing The User Interface, Part 2 
product should have both of these Last month I wrote about several hard state to maintain. For ex­
features. Instead we often encoun­ways to make software easy to use . ample, a computer user might expe­
ter programs that provide a tremen­Now let's look at a model of human rience flow with a video game, only 
dous amount of hand-holding for behavior that may hold the key for to be bumped out of this state by 
the neophyte, but which are cum­those who want to make computer the computer not responding fast 

enough, or by requiring the entry of bersome to use once the product isprograms that really stand apart 
mastered. Ease of learning, in this from the crowd. a complex command that needs to 

be thought about consciously. case, makes the product cumber­Psychologists and sociologists 
some to the proficient user. have spent a lot of time trying to People who are not in a state of 

Many of the complaints that figure out why people perform ac­ flow are often in a state of boredom 
have been lodged against the early tivities like rock cljmbing, playing or anxiety. Flow appears as a nar­
releases of Macintosh software can chess, and performing other tasks row band between the two. 
be traced to this conflict. The use of for which the motivation appears to When a person feels that the 
pull-down menus is wonderful tobe internal (or autotelic). One be­ complexity of a task is too great for 
the first-time user, since various op­havioral scientist who has studied his or her skill level, a state of anxi­
tions and commands can be pre­this area in some depth is Mihaly ety is produced. On the other hand, 
sented in plain English. However, Csikszentmihalyi, whose book, someone who has a lot of skill will 
the physical act of moving the" Beyond Boredom and Anxiety" be bored if the challenges are not 
mouse to the menu bar, opening (Josey-Bass, Inc., 1975), makes great enough. Flow exists when the 
the menu, moving the mouse to the some observations that are of great complexity of a task is appropriate 
desired selection, and selecting this value to those of us involved with for the skill of the participant. 
item, is cumbersome to the userthe design of user interfaces. As many readers will attest, 
who already knows what choice heI believe that a good user in ter­ good video games provide a nice 
or she wants to make. This is whyface makes the computer transpar­ model of the flow state. Most games 
an increasing number of Macintosh ent to the user so he or she is free to allow the pla yer to progress 
programs have single keystroke interact purely with the application. through a series of levels . The first 
equivalent commands for menu se­Now look at some comments (typi­ level may induce anxiety in the 
lections. For example, a menu itemcal of many) that Csikszentmihalyi novice player, but the player then 
named SAVE is a more obviouscollected from people involved acquires enough skill to enter a 
command than Ctrl-S, but the latter with activities like playing chess: state of flow. The trick in good 
is an easier command to give, once "The game is a struggle, and the game design is to progressively in­
the user knows its meaning. concentration is like breathing­ crease the challenge level so that, as 

Ideally, programs should pro­you never think of it. The roof the player becomes more ski lled, 
vide a seamless transition from be­could fall in and, if it missed you, boredom doesn't set in. 
ing easy to learn to being easy to you would be unaware of it. " This same model could be ap­
use. Each computer user should beA rock climber said: "You are plied to the design of other types of 
free to learn at his or her own rate . so involved in what you are doing programs. For example, a full­

In the past, such programsthat you aren't thinking of yourself featured word processor might start 
were hard to create, given the limi­as separate from the immediate ac­ out by encouraging the user to 
tations of the computers on which tivity. You don 't see yourself as work with only a limited set of fea­
they were running. Now that the separate from what you are doing. " tures, making the product easy to 
Macintosh and the Amiga have en­The people described above learn. As the user's skill increases 
tered the scene, computer horse­are in "flow"-a state where action more and more features can be re­
power is no longer an issue. Theand awareness have merged. In this veale d until the product is 
time has come for computers to be­state the connection between the mastered . 
come as easy to use as any otherparticipant and the activity is so This model of the flow state 
appliance we have at home. @close that everything else seems to can help us understand another as­

disappear. pect of program design that seems 
Each of us has experienced to be misunderstood by some peo­

flow at one time or another-per­ ple. There is a difference between 
haps while playing a game or making a product easy to learn and 
watching a movie. But flow is a makjng it easy to use. Ideally the 
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More String-Slicing 


Last month we saw how you can 
copy pieces of character strings 
using the LEFT$ and RIGHT$ func­
tions found in versions of Microsoft 
BASIC. For even more flexibility, 
most Microsoft-style BASICs in­
clude a third function for extracting 
sections of strings. Called MID$ 
("mid-string"), this function lets 
you copy a section from the middle 
of a string. 

The basic format is MID$ 
(string$,n1,112) , where stri11g$ is a 
string variable or literal string; 111 is 
a number representing the begin­
ning character position of the 
substring you want to extract; and 
112 is a number representing the 
number of characters in the sub­
string you want to extract. For 
example: 
10 A$ = "JAMES FENIMORE COOPER" 
20 PRINT MID$(A$,7,8) 

30 B$ = MID$(A$,11,4) 

40 PRINT BS 

50 PRINT AS 


When you run this program, the 
result is: 
FENIMORE 
MORE 
JAMES FENIMORE COOPER 

Line 20 prints the eight charac­
ters starting at position seven in A$, 
resulting in the substring FE !­
MORE . (Remember that spaces 
count as characters.) Lines 30 and 
40 do much the same thing, but 
copy the four characters starting at 
position 11 into the string variable 
B$ before printing them out. This 
method is useful if you need to 
print B$ later in your program or 
manipulate B$ in some other way. 
Line 50 shows that the MID$ func­
tion, like LEFT$ and RIGHT$, does 
not disturb the original contents of 
A$. 

MID$ is handy for so many 
different things that it's hard to 
come up with a generalized ex­
ample. It can even be used to re ­
place LEFT$ and RIGHT$-for 
instance, MID$(A$, 1, 10) is equiva­

lent to LEFT$(A$,10), and MID$(A­
$ , LEN(A$) - 9,LE (A$)) is the 
same as RIGHT$(A$,10). One use ­
ful application of MID$ is to store a 
bunch of short strings as a single 
long string, then pick out the 
substring you want with MID$. For 
example, let's say you're writing 
some sort of program that needs to 
print ou t the months of the year, 
perhaps as labels for a budget or 
chart. You could abbreviate the 
names of the months as equal ­
length substrings within one large 
string, like this: 
10 M$ = ''JANFEBMA RAPRMAYJUNJUL 

A UGSEPOCTNOVDEC" 

ow suppose that the numeric 
variable M contains the number of 
the month you need to print out­
maybe as a result of an INPUT 
statement: 
20 PRINT "WHICH MONTH TO 

PRINT"; 
30 I PUT M 
40 PRINT MID$(M$,M•3-2,3) 

Depending on the user's response 
(1 for January, 2 for February, etc.), 
line 40 prints out the proper month 
name. Or you could prin t out all the 
months with a loop- FOR M=l 
TO l 2:PRINT MID$(M$,M*3- 2,3) 
:NEXT M. 

Storing all the months in a sin­
gle string and extracting the one 
you want with MID$ is more effi­
cient than using 12 separate strings 
for the same purpose. It's also more 
efficient in some ways than a string 
array (a subject we'll cover in a 
future column). 

Atari And Tl Strings 
There are no LEFT$, RIGHT$, or 
MID$ functions in Tl BASIC or the 
Atari BASIC found on Atari 
400/800, XL, and XE computers. 
These BAS!Cs handle strings a little 
differently than Microsoft BASIC 
does . (Note that Microsoft BASIC is 
available on cartridge for Atari 
computers, and some BAS!Cs avail­
able from independent suppliers 

al o support Microsoft-style 
strings.) 

TI BASIC's statement for seg­
menting strings is SEG$. It works 
exactly like MID$ in Microsoft 
BASIC-the statement B$ = SEG$ 
(A$, 11,4) is equivalent to 
B$=MID$(A$,ll,4). You can simu­
late LEFT$ with a sta tement in the 
form SEG$(stri11g$,11l,112), where 
stri11g$ is the string you wish to 
manipu late, 111 is the starting char­
acter position of the segment within 
the string, and 112 is the number of 
characters you wish to print or 
copy. For example, the statement 
B$ = LEFT$(A$,6) can be replaced 
with B$ = SEG$(A$,l,6). 

Simulating R1GHT$ is a bit 
more complicated . You need a 
statement in the form SEG$(stri11g­
$,LE (stri11g$) - 11l ,112), where 112 is 
the number of characters you wish 
to print or copy, and 111is112-1. 
For example, B$ = RIGHT$(A$,6) 
can be replaced with B$ = SEG$ 
(A$,LEN(A$)-5,6). 

Atari BASIC requires the same 
sort of manipulations. To print or 
copy any substring in Atari BASIC, 
simply specify the starting and end­
ing ch aracter positions of the 
substring within the larger string. 
To translate B$ = LEFT$(A$,6), use 
BS=A$(1 ,6). To simulate RIGHT$, 
use a statement in the form stri11g­
$(LE (stri11g$)-11 ,LEN(stri11g$)) , 
where string$ is the string you're 
manipulating and 11 is the number 
of characters you wish to print or 
copy minus one. For instance, to 
trans late B$ = RIGHT$(A$,6), use 
B$ = A$(LEN(A$)- 5,LEN(A$)). To 
simu late MID$, use the statement 
stri11g$(111,112), where 111 is the start ­
ing character position (just like 
MID$), and 112 equals 111 plus the 
number of characters you wish to 
print or copy minus one. Thus, the 
Microsoft statement B$ = MID$ 
(A$,ll ,4) is translated as B$=A$ 
(ll,14). @ 
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An April Trade Show Report 

While most of the computer press 
converged on Lost Wages, Nevada 
in November of 1985 to attend yet 
another humdrum computer trade 
show, this columnist packed up his 
gear and headed for a countercul­
ture communications fest held on 
the multileveled U.S.S. Flotsam, an 
ex-petro supertanker converted for 
use as a floating convention facility. 
Dubbed COMMD ECKS 85 by 
show sponsor Aski Blok, it provid­
ed a fresh look at the lunatic fringe 
of computer communications. 

There had been some doubt as 
to whether the show would get off 
the ground at all. Picket lines were 
set up by angry labor protesters 
who had been written bad redun­
dancy checks by the show sponsor. 
The strikers were demanding even 
parity for all data transmitted to 
and from the show, making it al­
most impossibl e for exhibitors to 
set up their tables in the days pre­
ceding the show's opening. In the 
end, the demonstrators dropped 
their parity demands in exchange 
for 14 percent more than they had 
been receiving, plus additional time 
off in the form of one extra data bit 
and two stop bits. 

It 's hard to pinpoint the most 
memorable products of the show 
(since I spent most of my time re­
covering from the hors d'oeuvres 
and beverages served at evening 
press conferences), but I owe it to 
the readers of this column (and to 
the IRS) to take a shot at it. 

Don't Just Ask For A Light 
For the health -minded telecompu­
terist, Natural Language's line of 
optical wave modems are the first 
of the new " light" modems, trans­
mitting 30 percent fewer characters 
than their wire-based counterparts . 
The new units are also said to aid 
the digestion of serial data (a. k.a. 
"number crunching") due to their 
high fiber optic content. 

Setting a hard standard to beat 

for intelligent modems is Thought 
System 's new Kreskin 2400. How 
smart is it? The Kreskin reportedly 
can detect a busy signal before a call 
is actually made. Some recent pro­
totypes also refuse to dial a remote 
Bulletin Board System if the unit 's 
advanced circuitry senses there is 
nothing interes ting to read or 
download on the BBS. The heart of 
the Kreskin is a superfast propri­
etary CPU chip capable of execut­
ing an infinite loop in 37 seconds. It 
translates the incoming stream of 
data into your choice of French, 
Italian, or Chinese (English is an 
extra-cost option). 

o trade show would be com­
plete without the obligatory raft of 
seminars and workshops, and 
COMMDECKS was no exception . 
Things did get off to a confusing 
start, however, when the kickoff 
session "The Future of VideoTex" 
turned out to be a panel discussion 
on merchandising VCRs and TVs in 
Dallas, Fort Worth, Austin, and 
Houston. 

The highlight of the show's 
conference schedule had to be 
" ull Modems-Threat or Men­
ace?"-a discussion of the trend to­
ward violence in data communica­
tions hardware. The introduction of 
the inja, Terminator, and Rambo 
class of modem eliminators at the 
show further fueled the controver­
sy to new heights . 

Micro Telecomputing 
With the price of mobile telephones 
dropping faster than a brick, Phy­
lum Systems of Paramecium, Cali­
fornia figures to cash in big with a 
$14.95 limited-distance mobile mo­
dem dubbed the Amoeba. Phy­
lum 's vice president of marketing, 
Ernest Flagella, says the single cel ­
lular unit will be shipping either 
" (1) real soon now, (2) in two 
weeks, (3) when the manual comes 
back from the printer, or (4) when 
Atari ST and Amiga owners stop 

bickering over who bought the bet­
ter machine." 

Meanwhile, the Arapaho Indi­
an ation is entering the packet­
switching network race to serve the 
communications needs of telecom­
puterists in the remote West. Bow­
ing to the pressure of environ­
mentalist groups, the Arapaho 
elders have agreed to house their 
telecommunications equipment in­
side structures disguised as totem 
poles. The job of cabling the poles 
has been awarded to RS -232 ace 
Louie " Bent Pin" Carson. Although 
Carson anticipates a high degree of 
difficulty in routing the cables with­
in the highly confi ned spaces of the 
totems, he feels that a shot at ever­
lasting fame is worth all of the 
headaches. When the job is done, 
Carson will have become the first 
man to wire a h ea d for a 
reservation . 

After-hours entertainment got 
physical on Friday night as any­
baudy who is anybaudy attended a 
sports competition for manufactur­
ers of multiuser LANs dubbed 
" Battle of the Network Stars." Over 
50 teams vied for the coveted " Lord 
of the Rings" title, and the highly 
favored New York Subcarriers were 
disqualified in the early rounds for 
passing bad tokens in the relay. 

To be perfectly honest, attend­
ance at COMMDECKS 85 was far 
below the anticipated crowd of 
25,000 +. While hanging over the 
quarterdeck railing on the third day 
of the show, 1bumped into promot­
er Aski Blok once more and quizzed 
him about the low number of at­
tendees. "Well , it's really not too 
bad if you take everything into ac­
count," he said . " Our current loca­
tion is kind of hard for people to get 
to. I think it would have been a lot 
more crowded if we hadn 't cast off 
from the docks for the open C-the 
C programming workshop, that 
is." @ 
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Creating Rhythms 

A year ago, in the March 1985 issue 
of COMPUTE!, I published a program 
called "Drum Practice" for the TI­
99 /4A. That program was limited 
to quarter notes and quarter rests 
and the rhythms listed in DATA 
statements. This month, I'm offer­
ing a more complex program.You 
can create the rhythm for one mea­
sure by choosing notes and rests, 
and then the computer will play the 
rhythm for eight measures. 

Lines 110-190 print the in­
structions. The different kinds of 
notes and rests available will ap­
pear at the bottom of the screen. 
You can use the arrow keys (on S 
and D) to move the red marker left 
or right to make your selection, 
then press the ENTER key. Your 
choice will then be printed on the 
staff above. 

The available notes are a quar­
ter note, two eighth notes together, 
one eighth note, two sixteenth 
notes, a dotted eighth note with a 
sixteenth note, a quarter rest, and 
an eighth rest. 

Line 200 sets the time T equal 
to 75. If you want the rhythm to 
play faster decrease this number 
which represents the duration of a 
sixteenth note . Lines 210-240 read 
in from data (lines 260-330) the 
definitions for the graphic charac­
ters and define the characters from 
numbers 91 to 128. Line 340 de­
fines R for a row number for the 
staff. Lines 350-360 define the red 
arrow used as a marker under the 
notes to be selected. 

Lines 370-390 define variables 
in an array for the seven possible 
choices. Line 400 contains the data 
for this loop. For each of the choices 
from 1 to 7, D(C) is a value repre­
senting the counts-4 for one 
count, 2 for a half count. This vari­
able is used to make sure the user 
makes a valid choice. For example, 
the computer will not allow a quar­
ter note to be chosen if only a half 
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of a count is left in the measure. 
COL(C) is the column and is used 
to place the red marker. 

The Rhythm Track 
S$(C) represents the durations 
when the rhythm is played . A six­
teenth note factor is 1, so the quar­
ter note is 4. Two eighth notes are 
22, and one eighth note is 2. The 
two sixteenth notes are 11 , and a 
dotted eighth with a sixteenth are 
31. The rests are W and H. As the 
notes and rests are chosen, the 
string RHY$ will add on values of 
5$ (line 870). 

Lines 1250-1390 play the 
rhythm. Line 1270 finds the length 
L of the string RHY$. Line 1280 
starts the loop for L number of 
times. Line 1290 looks at one char­
acter at a time of RHY$. If the char­
acter A$ is a letter, a rest is 
indicated so a frequency of 9999 
with a volume of 30 is used. If A$ is 
a number, that number is used as a 
factor times the previously defined 
T for the duration in the CALL 
SOUND statement, line 1310. If 
you prefer a different sound, 
change the frequency numbers in 
line 1310. I used the noise of - 5 
plus the frequency of 330. Line 
1370 stops the sound so you can 
hear the different notes. The mea­
sure is played eight times. 

Lines 420-440 wait for you to 
press ENTER before the program 
continues . Lines 460-500 clear the 
screen and print the notes using the 
redefined symbols. The lowercase y 
and z are typed by releasing the 
ALPHA LOCK key. Most of the 
symbols are typed by using the 
function key. Lines 510-630 draw 
the staff. 

Lines 650-690 initialize vari­
ables for choosing the notes . 
COUNT and CHECK are used to 
determine how many notes and 
rests can be used in the measure. 
This measure is 4/4 time. A six­
teenth note has a value of 1, so the 

COUNT will go up to 16. CHECK is 
how many points are remaining in 
the measure. These numbers are 
used to verify which notes and rests 
can be used in the measure. 

PLACE is the column number 
where the note or rest will start 
being drawn on the staff. The first 
note will start in column 8. PLACE 
is incremented depending on which 
note or set of notes is chosen. Lines 
690-820 are the lines to get the 
user's choice. Line 730 makes sure 
the left arrow key (S), the right 
arrow key (D), or the ENTER key is 
chosen; all other keys are ignored 
by branching back to the CALL 
KEY statement. C is the choice 
number, and COL(C) is the column 
where the red marker appears for 
the choice. 

It's Timing That Counts 
Line 830 makes sure the choice is 
valid. The D timing value must be 
less than or equal to the number of 
sixteenth counts available. If the 
choice is not valid, the program 
plays an " uh -oh" sound and 
branches back to line 720, which is 
the CALL KEY statement to get an­
other choice. Line 870 increments 
the RHY$ string with the appropri­
ate timing factors . Line 880 
branches to the proper place for 
drawing the notes or rest and incre­
menting PLACE. 

Lines 1220-1240 increment the 
COUNT and recalculate the 
CHECK time. If the measure is not 
full , the program goes back to get 
another choice. Lines 1250-1390 
play the measure eight times. To 
stop the program, press FCTN 
BREAK. 

If you have trouble running 
this program and get an error mes­
sage in 220, 230, or 380, the actual 
cause of the error is most likely in 
the DATA statements of lines 
260-330 or line 400 . 

All notes are placed at the E 
space of the staff, representing a 



snare drum rhythm. You may add 
to the program by including bass 
drum notes, cymbal rhythms, and 
tom-toms. To use this program for a 
melody instrument, you can use the 
up and down keys to move the note 
on the staff, then use a variable 
frequency to play the note. 

You may use the general idea 
of this program in choosing items to 
go with a different theme of graph­
ics, not music-perhaps building a 
game or drawing a picture by 
choosing different shapes. 

Rhythms 
100 REM RHYTHMS 
110 CALL CLEAR 
120 PRINT TAB!10>; "RHYTHMS" 
130 PRINT ::"CHOOSE THE NOT 

ES FROM THE" 
140 PRINT :"BOTTOM OF THE S 

CREEN BY" 
150 PRINT :"USING THE LEFT 

AND RIGHT" 
160 PRINT : "ARROW KEYS TO M 

OVE AND" 
170 PRINT :"THE ENTER KEYT 

0 SELECT." 
180 PRINT ::"WHEN THE MEASU 

RE IS COMPLETE" 
190 PRINT :"YOU WILL HEART 

HE RHYTHM." 
200 T=75 
210 FOR C= 91 TO 128 
220 READ C$ 
230 CALL CHAR!C,C$l 
240 NEXT C 
250 REM DATA FOR CHARACTER 

s 
260 	 DATA 00000F080F080808,0 

000F808F8080808,0808083 
8F9E8,0000FF0107010101, 
10080C1830300804,1C2020 
1008 

270 	 DATA 000000000000FFD0,D 
0D0FFD0D4D0FFD0,D400FFD 
0D0D0FF,000000000000FF, 
0000FF000000FF,00000000 
0000FF0B 

280 	 DATA 0B0BFF0B2B0BFF0B,2 
B0BFF0B0B0BFF,000000000 
000FF1 0,2 424447E0404FF1 
,1024 2 4447E04FF,0000080 
80808FF08 

290 	 REM 
300 	DATA 0808FF78F870FF,000 

00F080808FF08,0000F8080 
808FF08,0000080C0A09FF0 
8,00000F080F08FF08 

310 	DATA 0000F808F808FF08,0 
000FF010701FF01,0000FF6 
27E04FF1,1020FF000000FF 
,0808FF78F978FF,10080C1 
830300804 

320 	 DATA 1C20201008,0000080 
808080808,08080878F87,0 
0000F0808080808,0000F80 
808080808,0000080C0A090 
808 

330 	DATA 627E020408102,0101 
FF0F1F0EFF,0101010F1F0E 

340 	R=5 
350 CALL CHAR!136,"10387CFE 

1010101") 
360 CALL COLOR!14,7,1l 
370 FOR C=l TO 7 
380 READ D!Cl,COL!Cl,S$!Cl 

390 NEXT C 

400 DATA 4,4,4,4,8,22,2,12, 
 1050 

2,2, 15, 11,4, 19,31,4,24, 
W,2,28,H 1060 

410 REM 
420 PRINT ::"PRESS <ENTER> 1070 

TO START. " 1080 
430 CALL KEY!0,K,Sl 1090 
440 IF K<>13 THEN 430 
450 REM 
460 CALL 
470 PRINT 

{ ~ 

480 	 PRINT 
zz 

490 CALL 
500 PRINT 
510 REM 
520 CALL 
530 CALL 
540 CALL 
550 CALL 
560 CALL 

) 

570 	 CALL 
) 

580 CALL 
590 CALL 
600 CALL 
610 CALL 
620 CALL 
630 CALL 
640 REM 

1100 
CLEAR 

" y <: > [\ 

DRAW NOTES 

1110 
-

1120" z zz z zz 

1130 
1140 

DRAW STAFF 

HCHAR!23.20,128l 

1150 
HCHAR!R,>,97l 
HCHAR!R ,3,98) 1160 
HCHAR!R ,3,99) 
HCHAR!R,4,100,2 2 > 1170 
HCHAR!R+l,4,101,22 1180 

1190 
HCHARCR+2,4,101,22 

1200 
HCHARCR,26,102) 

1210HCHARCR+1,26,103l 
1220HCHARCR+2,26, 104) 
1230HCHAR ! R,5, 105) 
1240HCHAR!R+l,5 1 106 l 
1250HCHAR!R+2,5, 107) 
1260CHOOSE NOTES 

09) 
CALL HCHAR<R,PLACE+l,1 
14) 
CALL HCHAR<R+l,PLACE+l 
'109) 
PLACE=PLACE+2 
GOTO 1220 
CALL HCHAR<R,PLACE,110 
) 

CALL HCHAR<R+l,PLACE, 1 
18) 
CALL HCHAR<R,PLACE+l, 1 
15) 
CALL HCHAR!R+1,PLACE+1 
, 127) 
PLACE=PLACE+3 
GOTO 1220 
CALL HCHAR<R+l,PLACE,1 
19) 
CALL HCHAR<R+2,PLACE,1 
20) 
PLACE=PLACE+3 
GOTO 1220 
CALL HCHAR<R+l,PLACE,1 
16) 
CALL HCHAR<R+2,PLACE,1 
1 7) 
PLACE=PLACE+2 
COUNT=COUNT+DCCl 
CHECK=16-COUNT 
IF COUNT ( 16 THEN 700 
REM PLAY RHYTHM 
FOR TIME=l TO 8 
L=LEN<RHY$l 
FOR M=1 TO L 
A$=SEG$!RHYs,M,1) 
IF !AS="W"l+(AS= " H"lTH 
EN 1330 
CALL SOUND<TSVALCAS>, ­
5,2,330,4) 
GOTO 1370 
REST=T 
IF AS•"H" THEN 1360 
REST=RESTS2 
CALL SOUNO<REST,9999,3 
0) 
CALL SOUND<l,9999 1 30) 
NEXT M 
NEXT TIME 
FOR DEL=l TO 500 
NEXT DEL 
GOTO 460 
END @ 

650 
660 
670 
680 
690 
700 

710 
720 
730 

740 

750 
76 0 
770 

780 
790 
80 0 
810 
820 
830 
840 
850 

COUNT=0 
CHECK=16 
PLACE=8 
RHY$="" 
C= l 
CALL HCHAR !23 ,COL!Cl,13 
6) 
CALL SOUNDC100,1400,2l 
CALL KEY!0,K,Sl 
IF <K< >13lS!K C> 83lS CK<> 
68lTHEN 720 
CALL HCHAR!23,COL<Cl,32 
) 

IF K<> 83 THEN 780 
C=C-1 
IF C >=l THEN 700 ELSE 6 
90 
IF K<> 68 THEN 830 
C=C+l 
IF C< =7 THEN 7 00 
C=7 
GOTO 700 
IF D <C> <= CHECK THEN 8 7 0 
CALL SOUND!150,330 ,2l 
CALL SOUND ! 150,262,2l 

1270 
1280 
1290 
1300 

1310 

1320 
1330 
1340 
1350 
1360 

1370 
1380 
1390 
1400 
1410 
1420 
1430 

860 GOTO 700 
870 RHY$=RHYS&S$!C) 
880 ON C GOTO 890,930,990,1 

030, 1090,1150, 1190 
890 CALL HCHAR<R,PLACE, 108) 
900 CALL HCHAR <R+l,PLACE, 10 

9) 
910 PLACE=PLACE+3 
920 GOTO 1220 
930 CALL HCHAR<R,PLACE , 110l 
940 CALL HCHAR<R+l,PLACE,10 

9) 
950 CALL HCHAR!R,PLACE+l, 11 

1 ) 
960 	 CALL HCHAR<R+l,PLACE+l, 

109) 
970 PLACE=PLACE+3 
980 GOTO 1220 
990 CALL HCHARCR,PLACE,112> 
1000 CALL HCHAR<R+l,PLACE,1 

09) 
1010 PLACE=PLACE+2 
1020 GOTO 1220 
1030 CALL HCHARCR,PLACE,113 

) 

1040 CALL HCHAR!R+l,PLACE,1 

Attention Programmers 

COMPUTE! magazine is currently 
looking for quality articles on 
Commodore, Atari. Apple, 
and IBM computers (including 
the Commodore Amiga and 
Atari ST). If you have an 
interesting home application, 
educational program, 
programming utility. or game, 
submit it to COMPUTE!. P.O. 
Box 5406. Greensboro, NC 
27403. Or write for a copy of 
our " Writer's Guidelines." 
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l!il IBM Personal Computing 

Donald B Trivet e 

Two Checkers And A Manager 
Anyone who spells as badly as I do 
is bound to iove spelling check­
ers-and here are two new prod­
ucts that are getting a lot of 
attention . 

Borland, the folks w ho brought 
you Turbo Pascal and the popular 
SideKick, have come up with another 
product headed for the best-seller's 
shelf. Turbo Lightning is a memory­
resident spelling checker-it moni­
tors every word you type and 
instantly beeps when you've made 
a mistake. Then, by pressing a key, 
you can call fo rth (in a box superim­
posed over your text) a list of the 
most likely correct words. It uses 
the 83,000-word Random House 
dictionary as its spelling authority. 
Lightning also has a thesaurus op­
tion which lets you select just the 
right word from a 50,000-word 
Random House thesaurus. All of 
this from within any program­
word processor, spreadsheet, data 
m anagement , or communica­
tions-just by pressing a few keys. 

Here's how it works . Liglzt11i11g 
stores a small dictionary in RAM. 
When installing the program, you 
mus t select one of three sizes: 6,000 
words, 12,000 words, or 16,000 
words. The larger the dictionary, 
the larger Lightning's vocabulary, 
and the less often it beeps for a 
word that is really correct. The 
trade-off, as always, is memory. As 
you type a word, Light11ing consults 
the in -memory dictionary and 
beeps if there is no match. At this 
point, you may press the Alt-F9 
keys to make the program consult 
the larger disk-based dictionary. 
Lightning then either confirms your 
spelling as correct or lists possible 
choices based on sound-alike words. 

Two different disk-based dic­
tionaries are available: one for hard 
disk systems and a smaller one for 
floppy disk computers . Since most 
of us have a small working vocabu­
lary, the scheme of a RAM dictio­

nary supplemented by one on disk 
is quite workable. 

A Flexible Engine 
If you're thinking that a poor spell­
er would be beeped to distraction, 
you are right . Fortunately, Ligl1t11i11g 
allows the auto-proof mode to be 
turned off; checking may then be 
requested on individual words or a 
screen at a time. 

Borland plans to issue addi­
tional dictionaries and databases 
for use with the Lightning engine. In 
fact, any text-type data- even your 
own files-could be indexed and 
made accessible. Turbo Light11i11g is a 
sophisticated program with more 
potential than just a spelling check­
er. (Turbo Lightning, $99.95, Borland 
International, 4585 Scotts Valley 
Drive, Scotts Valley, CA 95066.) 

The second new spelling­
checker is Reference Set from Refer­
ence Software. It too uses the 
Random House dictionary and the­
saurus (what happened to Web­
ster's?). Reference Set doesn ' t check 
each word as you type, but rather 
waits for you to request a spelling 
check by pressing Alt-D for dictio­
nary or Alt-I for thesaurus. A win­
dow pops up ove r yo ur text 
showing possible correct spellings 
(or alternate words); pressing a key 
deletes the old word and inserts the 
new one. 

Although the dictionary is ref­
erenced from disk, the program 
maintains an index in memory so 
the time to locate a word, even with 
floppy disk, is typically less than a 
second. Reference Set includes two 
different sized dictionaries and the­
sa uri for flopp y and hard disk sys­
tems. The modest Refere11ce Set 
engine-the memory-resident pro­
gram that accomplishes the look­
up-uses abo ut 20K ; by 
comparison, Lightning uses about 
83 K. (R eference Set Version 1, 
$89.95, Reference Software, 2363 

Boulevard Circle, Walnut Creek 
CA 94595 .) Both programs work 
best with a hard disk, but either 
may be used with a two-drive flop­
py system . 

Automatic Stock Quotes 
The " Manager" referred to in the 
title of th is column alludes to a new 
program that works with the popu­
lar A11drew Tobias' Managing Your 
Mo11 ey (see " IBM Personal Comput­
ing," December 1985). Called Ma11­
ag i ng the Mark et , it ' s a 
communications program tha t dials 
the Dow Jones News/ Retrieval ser­
vice, collects quotations, and up­
dates the prices for the securities in 
an MYM portfolio. Pushing three or 
four keys dials the number, enters 
the password, selects the service, 
requests the quo tes, updates the 
files , and disconnects. One nifty 
feature allows quotes to be ordered 
either by the percent change or by 
the absolute change-a real time­
saver for those w ho monitor a lot of 
stocks. Output can be printed or 
saved for later analysis in a file 
readable by Lotus 1-2-3 . 

If you thin k this program 
would be too expensive to use with 
a modest portfolio, you may be 
pleasantly surpri sed . I've been up­
dating about a dozen stocks, five 
days a week, after 6 p .m. when the 
rates are lowest, and the bill from 
Dow Jones is less than $10 a month. 
Managing the Market comes with a 
temporary password and one hour 
of free time with Dow Jones, so you 
can begin using it right away. Of 
course, you must have a modem; 
the program supports all Hayes and 
Hayes-compatible modems as well 
as a dozen or so other makes. (Man­
aging the Market, $79.95, MECA, 12 
Saugatuck Ave. , Westport, CN, 
06880.) @ 
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1m1 INSIGHT: Atari 

Bil l \ il l<i son 

Binary Files, Unite! 
I've had several people write me 
that various programs designed for 
use with binary (machine language) 
files don 't work with Atari's Macro 
Assembler (AMAC), OSS's MAC/ 65, 
or a couple of other assemblers. Or 
possibly a program will work with a 
small binary file produced by these 
assemblers, but not with a larger 
one. Why all these problems when 
the simple Atari Assembler / Editor 
cartridge works so well? 

The root of the problem is the 
Atari Disk Operating System defi­
nition of a binary file, so let's exam­
ine that first. (Besides, maybe we'll 
learn a few extra goodies on the 
way.) A legal Atari binary file has 
the following format: 

1. A header of two bytes, each with 
a value of 255 (hex $FF). 
2. Two more bytes indicating the 
starting address of a segment of the 
binary file. The two bytes are in 
standard 6502 low-byte/high-byte 
order. 
3. Two more bytes indicating the 
ending address of that same file 
segment . 
4. A sequence of bytes which con­
stitute the actual binary code to be 
loaded into memory for the seg­
ment defined by the preceding four 
bytes. The number of bytes may be 
determined by subtracting the start­
ing address from the ending ad­
dress and then· adding one. 
5. If there are no further segments, 
there should be no more bytes in 
the file. 
6. If there are more segments, then 
repeat this sequence of steps start­
ing at either step 1 or step 2. 

And that 's it. A really neat, 
clean, format. Watch out for that 
last step, though . First, it says that 
the number of segments is theoreti­
cally unlimited. Second, it says that 
header bytes (dual hex $FF bytes) 
may occur at the start of any seg­
ment. It also implies that there is no 

particular order necessary to a bina­
ry file; it's perfectly OK to load the 
segment(s) at higher memory ad­
dresses before the one(s) at lower 
addresses. 

RUN And INIT Vectors 
Before moving on, there are two 
other niceties about DOS binary 
files worth knowing. When DOS 
loads a binary file (including an 
AUTORUN.SYS file at powerup), it 
monitors two locations. The sim­
pler of the two is the RUN vector. 
Before DOS begins loading the bi­
nary file, it puts a known value into 
the two bytes at locations 736-737 
(hex $2E0-$2El). When the file is 
completely loaded (i.e. , when DOS 
encounters the end of the file, step 
5 above), if the contents of location 
736 have been changed, then DOS 
assumes the new contents specify 
the address of the beginning of the 
program just loaded. DOS then 
calls the program (via a JSR) at that 
address. 

The second monitored location 
is the INIT vector at address 738 
(hex $2E2). This vector works much 
the same as the RUN vector, but 
DOS initializes and checks it for 
each segment as the segments are 
loaded. If the !NIT vector's contents 
are altered, then DOS assumes the 
user program wants to stop the 
loading process for a moment, long 
enough to call a subroutine. So 
DOS calls (via a JSR) at the request­
ed address, expecting that the sub­
routine will return so the loading 
process can continue. This is a very 
handy feature. Most of you have 
probably seen it at work, such as 
when you run (or boot) a program 
which puts up an introductory 
screen (maybe just a title and a 
PLEASE WAIT message) and then 
continues to load. 

The other important difference 
between the RUN and INIT vectors 
is that DOS leaves channel number 
one open while the INIT routine is 

called. (DOS always opens and 
loads the binary file via this chan­
nel.) I suppose a really tricky pro­
gram could close channel one, open 
up a different binary file, and then 
return to DOS. DOS would proceed 
to load the new file as if it were 
continuing the load of the original 
one. Most of the time, though, INIT 
routines should not touch channel 
one. 

More On Segmented Files 
Back to the main subject: Why do 
some programs have problems with 
binary files produced by some as­
semblers? Well, if all programs fol­
lowed the complete binary file 
format as given by steps 1 through 
6 above, there would probably be 
no incompatibilities. Unfortunate­
ly, many people who have used no 
assembler except the old cartridge 
have ignored segmented files . They 
have assumed that a binary file 
consists of steps 1 through 4, one 
time only, with a single large seg­
ment. Perhaps this is because many 
programmers first worked with Ap­
ple DOS, CP/M, and other operat­
ing systems with not-so-intelligent 
binary file formats. Or perhaps it is 
because the supposedly simple as­
sembler cartridge is, in some ways, 
smarter than more advanced as­
semblers. In particular, the assem­
bler cartridge will not produce 
multiple segments unless the pro­
grammer specifically asks for them 
(via an "'= directive to force a 
change to the location counter). 

Yet other assemblers (includ­
ing AMAC and MAC/ 65) never pro­
duce a segment longer than a 
particular size (usually a page-256 
bytes-or less). If the programmer 
coded a longer segment, these as­
semblers automatically break it up 
into smaller pieces. Why? Probably 
to gain speed and lessen the work 
of assembly, since the assembler 
cartridge is doing a lot of work 
remembering the ending addresses 
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of segments. 
Now, if my only concern were 

those few programs which don ' t 
properly load all binary files, I 
would simply have showed their 
authors the way to fix them. But 
there is a secondary advantage to 
programs which consist of larger 
segments: They load faster! Some­
times 111uch faster. So this month I 
give you the BASIC program be­
low, which takes any binary file 
and attempts to " unify" it. In par­
ticular, if the start address of one 
segment directly follows the end 
address of the preceding segment, 
they are consolidated into a single 
segment. And so on, so far as the 
space in BUF$ allows. 

And, last but not least, there's 
another minor bonus. Often, some­
one who writes an assembly lan­
guage program purposely leaves 
space to be filled in later (e.g., by a 
filename, counter, etc.). If this re­
served space occurs in the midst of 
code (probably not good practice, 
but it happens), it forces even the 
assembler cartridge to break the file 
into segments. But if the reserved 
space is significantly less than a 
sector (say under 50 bytes or so), it 
may be faster to let DOS load filler 
bytes. So you can change the value 
of the variable FILL in line 1160 (to 
40, perhaps), and this program will 
automatically generate up to the 
specified number of fill bytes in an 
effort to better unify the file . 

Whew! Was this month 's topic 
too heavy for you? Then write me 
(P.O. Box 710352, San Jose, CA 
95071-0352) with your suggestions 

~ 1510 

Y. 1600 
~ 1610 

KN 1620 

AY. 1630 


Write computer programs at home .. . 

BE SUCCESSFUL WITH 


COMPUTERS 

Self-paced. one-on-one instruction 

Un1Que stu dy program 
includes word·p•ocessmg. 
bookkeeping. dala base 
management, mailing hsts. 
rnven tor1es . and all about 
personal computers 

No eiperience needed! 
Learn eveo bolore you 
dec ide oa a tompulu. 

Prol'1sion• I. homo •nd 
business •p~lic•lions . 

,-HALi~~rnurr--- - -----------1 
: 	 CENTER FOR COMPUTER EDUCATION OEPT 61 a : 

1543 W OlYMPIC. :226 
: 	 LOS ANGELES. CA 90015·3894 : 

I JES! Sena mt lree 1nlorma11on on how t c.1n learn about I 
: compulers arid programming at home1 

: 

I 	 Name I 
I 	 I 
r 	 Address I 
I
L _C_!!y S~t_V~l!._ ________ .J

I 

for a topic. No treatises please . One 
or two pages works best. Thanks. 

Binary File Unifier 
For instructions on entering this listing. please 
refer to "COMPUTEl's Guide to Typing In 
Programs" in this Issue of COMPUTE!. 

REM a 1 1 o cat e bu f f er 
REM 
BUFSIZE=FRE<0>-300 
D I M Bu F $ ( Bu F s I z E ) 
DIM FILEOLDS<40 > ,FIL 
ENEW$(40> 
REM 
REM get file name 
REM 
PR I NT " I need t "'o f i 
le names: An e x istin 
g" 
PR I N T " o b j e c t f i 1 e 

and a new file whi c 
h" 
PR I NT " w i 1 l get t h 
e 'unified' object c 
ode." 
PR I NT 
PR I NT " E x i st r n 'g f i 1 e 
? 	 II•. , 
INPUT #16,FILEDLDS 
PR I NT " ( 5 SP AC ES } Ne w 
file?"; 

INPUT #16,FILENEWS 
REM 
REM open file s , vali 
date e x isting one 
REM 
OPEN #1,4,0,FILEDLDS 
GET #1,SEGLDW:GET #1 
,SEGHIGH 
IF SEGLDW=25 5 AND SE 
GHIGH=255 THEN 150 0 
PRINT :PRINT "E x isti 
ng file: inval i d for 
mat" 
END 
REM i n put f i 1 e o k a y 
REM 
OPEN #2,8,0,FILENEWS 
PUT #2,SEGLOW:PUT # 2 
,SEGHIGH 
REM 
REM process a new or 
igin 
REM 
BUFPTR=0 

~~11!,~~....~~'!I· 

~ 1640 

U 	 1650 

1660 

r." 1 700 
U 1710 

KO 1 720 
IF 1730 

~ 1740 

M 1750 

HF 1760 

HL I 770 
~ 1780 

AS 1 7 9 0 
KN 1800 
"F 1810 

Y. P 1820 
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THE WORLD'S LARGEST 

COMPUTER ASSISTANCE GROUP 
Now serving over 35,000 members worldwide 
with the best in techn ical assistance. service. 
and products for rhe Texas tnstrumenl 9914A 
Computer. 

To become a member and receive newsletters. 
calalog. techn ical assistance and membership 
package. send $10.00 for a ONE Year Member ­
ship to: 

99/4A National Assistance Group 

National Headquarters 


P.O. Box 290812 

Ft. Lauderdale, Florida 33329 


Attention Membership Division 

For Further Information Call 24 Hours 


(305) 583-0467 


BUFS=CHR$ ( 0):BUFS<BU 
FSIZE> = CHRS<0 > 
BUFSC2>=BUFS : REM zap 
buf fe r 

PUT #2,SEGLOW:PUT #2 
,SEGHIGH 
REM 
REM process a segmen 
t 
REM 
GET #1, ENDLDW: GET #1 
,ENDHIGH 
SEGS TART= SEGLDW+256* 
SEGH IGH :SEGEND =ENDLO 
W+256*ENDHIGH 
SEGLEN=SEGEND-SEGSTA 
RT+! 
REM read segment int 
o buff er 
FOR PTR= 1 TO SEGLEN 
GET #1,BYTE:BUF$(8UF 
PTR+PTR>=CHRS<BYTEJ 
N E X T PT R 
REM 
REM check head of ne 
x t segment 
REM 

GET # 1, SEGLOW: GET # 1 
,SEGHIGH 
IF SEGLOW=255 AND SE 
GHIGH=255 THEN GET # 
l,SEGLDW : GET #1,SEGH 
IGH 
SEGNEXT=SEGLOW+256tS 
EGHIGH 
GAP=SEGNE X T - SEGEND-1 
I F GAP >F I LL 0 R GA p <0 

THEN 20 00 
BUFPTR=BUFPTR+SEGLEN 
+GAP 
IF BUFPTR+256 > BUFS I Z 
E THEN 2000 
GOTO 1 700 
REM 
REM n e e d t o d u mp b u f 
fe r to 

REM prepare for new 
or i gin 
REM 
PUT #2,ENDLDW:PUT tt2 
,ENDHIGH 
FOR PTR = 1 TO LEN< BUF 
$) 

PUT # 2 ,ASCCBUF$ <PTRJ 

@NE X T P TR 

6~ 1 1 I 0 
r.! 1120 
D! 1130 
AY. 1 1 4 0 
Ii 115 0 

tH 120 0 
CJ 1210 
Y.J 1 220 
:io 1 2 3 0 

EA 1 2 4 0 

EE 

FG 
"A 

OE 
OB 

DI 
Y.J 
JC 

(L 14 2 0 
FJ 
JO 

n 

Pl 

KD 
DF 
LC 
~ 

1 2 5 0 

1 2 6 0 
l 2 7 0 

128 0 
1 2 9 0 

1300 
1400 
1410 

1430 
1440 

1450 

1460 

1470 
1 4 8 0 
1490 
1500 
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JS 

U 

~ 

ED 
HC 

KA 

ED 

"l 1900 
KS 2000 
DJ 2 0 I 0 

Lh 2020 

Y.J 2030 
LE204 0 

OE 2050 

LC 2060 

PO 2 0 7 0 

1830 

1840 

1850 

1860 
1 8 7 0 

1880 

1890 
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---News & Products--­

minimum) retail for $39 .95 .Interactive Science Bantam Software Promotions 
Avan t-Gar de, 37B CommercialBantam Electronic Publishing is offer­Fiction Game For 

Blvd., Novato, CA 94947.ing software promotional deals for pur­Commodore, Apple 
Circle Reader Service Number 215.chasers of Sherlock Holmes In "AnotherPSI-5 Trading Company, from Accolade 

Bow" The Fourth Protocol, and Th eSoftware, is a science fiction "mini­
Co;zplete Scarsdale Medical Diet.drama," whose plot and outcome are 
Through April 15, special rebate cou­contingent on the player's relationship lnfocom At The Big Top
pons can be used to take $5 off the pricewith the story's characters. The game In Ballyhoo, lnfocom's new inter~ctive
of each of those progra ms . And,features detailed graphic depictions of mystery, you are a small-town c1rcus­
through March 31, Bantam will ta ke30 different characters who interact goer who sticks around after the show
entries in its Mystery Weekend contest,with the player through conversational to explore the exotic back lot. What you
the winner of which will get a weekendtext. discover is a mysterious underworld of
for two in Boston to participate in aThe story revolves around the PSI­ crime and corruption, into which ~he
" mystery weekend" at the famousS Trading Company, a space freighter circus owner's daughter has been kid­
Parker House hotel. Special Holmessetting off on a mission to save the napped. In order to find her, you.must
mystery pamphlets are available ininhabitants of the Parvin Frontier from solve a series of puzzles that are hidden 
many participating software stores. ~healien invaders. As captain of the ship, among the circus folk .
pamphlets contain a mystery which you must choose a crew of 5 from ~O Ballyhoo, one of Infocom's st~ndar? ­
you solve, and then subm~t to Bantam level all-text adventure games, 1s avail­applicants, eac~ possessing. special 
for a drawing in mid-Apnl.skills and a uruque personality. The able for the Apple U-series and Ma?n­
Bantam Electronic Publishing, Bantamsuccess of the mission hinges on the tosh· Atari XL/XE and ST senes,
Books, 666 Fifth Ave., New York, NYconfidence you have in your crew to Com~odore 64/128 and Amiga, and
10103.handle its responsibilities. the IBM PC and PCjr, for a list price of 

Suggested retail price for the Com­ Circle Reader Service Number 214. $39.95. 
modore 64 version is $29.95. The Apple lnfocom, Inc., 125 Cambridge Park 
version retails for $34.95. Dr., Cambridge, MA 02140. 


Accolade Software, 20863 Stevens 
 Sports Tutorials Designed By Circle Reader Service Number 216. 
Creek Blvd., Cupertino, CA 9501 4. The Pros 
Circle Reader Service Number 212. Avant-Garde has enlisted the help of 

three famous professional athl.etes in New From Better Workingdeveloping a line of sports tutonals. foe Word Processor with Spellchecker is theTheismann's Pro Football offers adviceEpyx Games Available For third product to be released in Spinna­on training and strategy to help develop ker's Better Working line of home pro­Amiga And Atari ST quarterbacking techniques; improves 
ductivity software. The program. is aEpyx has announced that two of its overall football skills; and helps you full -function word processor, with amost popular computer games, and .a understand the finer points of the 50,000-word American Heritage Dic­microcomputer version of a ~lassie game. Plays are illustrated t~r~ug~ tionary to catch spelling mistakes. Itmainframe adventure game, will be live-action diagrams. Dave W1nf1e~d s also features a 750-word personalizedavailable for the Amiga and Atari ST Batter Up! advises on pitchers, b~t~ng user dictionary, preview mode, micro­this spring. In Winter Games, up to eight stance, swing height, grip and h1ttmg commands for alternative print styles,people can compete i~ seven e.vents strategy to help you develop expert bat­ and window-based menus and helpfrom the Win ter Olympics. The ongmal ting techniques. The package also in­ screens.Commodore version of the game fea­ cludes Winfield's book, Batter Up! ~he The other titles in the Better Work­tured excellent graphics and sound. Act of Hitting, and a four-player battinp ing series are Spreadsheet and File andRogue was originally a mainframe com­ game, Slugfest!. Chris Evert-Uoy~ Ten111s Report. Word Processor with S~el/checkerputer adventure game often played on provides animated demonstrations. of can perform mailmerge with Bett~ rcollege campuses. And t~e Temple of grip, stroke, game strategy, and special­ Working File and Report. Eachyrogram isApshai Trilogy offers a wide range. of ized exercises. The program helps you available for the Apple II series ($59.95)multiple dungeon levels, featuring learn the rules and choose the ~est and the Commodore 64/128 ($49.95).1400 separate chambers, plus enhanced equipment, and teaches concentration Better Working, Spinnaker, One Ken­high-resolution graphics. techniques to prepare you mentally for dall Square, Cambridge, MA 02139.Both versions of all three games are a match. 
Circle Reader Service Number 217.expected to retail for b.etween $19-$39 . The Commodore 64 version of 

Epyx, In c., 1043 Kiel Ct., Sunnyval e, each program retails for $34 ..9~ . The 
CA 94089. Apple II version (64K RAM minimum) 
Circle Reader Service Number 213. and IBM-PC/PCjr version (128K RAM 
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Classified 


SOFTWARE 

TI-99 / 4A Software/ Hardware bargains. 
Hard -to-find items. Huge selection. 
Fast service . Fr e catalog. D.E.C. , 
Box 690, Hicksville, Y 11801 

LOTTO PICKER. Improve your cha nces for those 
Million Dollar jackpots! Picks LOTTO, \\'IN-4 , & 
Daily Numbers. All USA & Can . games incl. 
Expandable! IBM / C64/ Tl99 $29.95. Order Now! 
1-800-341- I 950 Ext. 77 . Mail Orders: Ridge, 170 
Broad1"ay. :,201 -C. NYC. NY 10038. Catalog. 

PROJECT PLANNING/ MANAGEMENT using 
the C64 , SX, or C128. Data sheet for SASE -
Prgm fo r SI 06. 95 (CA res. add 6% sis tx). 
LAWCO, Dept. C. Box 2009, Man teca, CA 95336 

Genealogy Program for th e C64 . "FAMILY 
TREE" will produce Pedigree Charts, Fami ly 
Group Records, Individual Files, Indexes, Sea rches 
of Ancestors . LOS version avai lable. ·'The Best" 
genealogy program for the 64 . 549.95, 
GE EALOGY SOFTWARE. POB 1151 , PORT 
HURO N. MI 48061, (519) 344-3990. 

Animal Records maintained with "PETIGREE" 
fo r the C64 . Produces Litter, Awards, Breeding 
Show, Individual Records, Pedigree Cha rts. 
569.95. GE 1EALOGY SOFTWARE. POB I 151 , 
PORT HURON. Ml 48061 , (51 9) 344-3990. 

FREE SOFTWARE CATALOG! 
Call Toll -Free I · 00-554 · I 162, Tevex, Inc. 
Save 1h off retail prices. \Ve ea rn· SS!. 
Elect. Arts, In focom , and many ;,,ore ' 

COMMODORE: TRY BEFORE YOU BUY. Top 25 
best-selling games, utilities, new releases . Visa, 
MasterCard. Free brochure. Rent-A-Disk, 908 9th 
Ave., Huntington. WV 2570 I (304) 522- I 665 

DISCOUNT SOFTWARE: Amiga/ Apple/ 
Atari / C64- I28 / IBM PC-PCjr/ TRS-80/ Timex/ 
Sinclair. Free Catalog: WM) DATA SYSTHIS, 
4 Butterfly Dr., Hauppauge, Y 11788 

3 GA1'1ES-PHOBOS-Destroy a falling moon. 
1010 1 · Play 21 against you r computer. 
STALACTITE ATTACK-Trv to survive in a 
cave with atta cking stala iites-requires joys tick. 
ALL THREE for 32K ATARI, ON DISK, SS check 
or ~1.0 . to: M. A. Grossman, W205 N68H 
Woodward Ct., Menomonee Falls, WI 53051 

Dr. T's MUSIC SOFTWARE 
A music composit ion system with true 
word processing capabilities for APPLE and 
COMMODORE computers. Al o algorithmic 
composition programs for computer 
generation of sequences. Fullv editable 
Bach, Keyboard , Bass and D~m disks. 
Patch librarians a1•ailable for Yamaha and 
Casio synthe izers . Reviewed in Jan '85 
C01' 1PUTE! (6 17) 244-6954 , Dr. T's, Dept. C. 
66 LOUISE RD ., CHESTNUT HIL L, MA 02167 

DATA BASE 130 FOR THE ATARI 130 XE 
Data files up to 64K. Sort on any field. 

Print address labels or listings. $25. 

Bill Von Sennet, P.O. Box 14585, 

Pittsburgh, PA 15234 . Specify 810 or 1050. 


IBM PCjr OWNERS: We have the software rou 
want. \\'e also have complete 2nd drive add.itions 
or kits. FREE CATALOG. OOWL SOFTWARE, 
1435 Burnley Sq. N ., Columbus, OH 43229 
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FREE SOFTWARE for C64 , C128, IBl\ I & CPM . 
For info send large stamped (39<:) return 
envelope to: PUB LIC DO 1AIN USERS GROUP, 
PO Box 1442-A I, Orange Pa rk, FL 32067 

Tl -99 / 4A QUALITY SOFTWARE fo r Business, 
Home and En tertai nment • • BON US Software 
Offer' • • Send for FREE catalog to MICRO - BIZ 
HA\\'All , BOX 1108, Pearl City, HI 96782 

TAX SPREADSHEET FOR C64, ATARI , Tl : 
$19.95. + 52 s/ h . Includes 1040, 2 106, 2441. 
A,B,C,D,E,G,SE.W, 1040A. Yearly updates $10. 
TI-99/4A w/ExtBasic, Ata ri w/48K or more. 
Specify disk or tape. Steve Karasek, 855 Di versey, 
St. Louis, 1'10 63 126 (3 14 ) 96 1-2052 

AITENTION Tl99/ 4A OWNERS Ill 
See our ad in Product Mart. 
The 99/4A National Assistance Group 
(305) 583-0467 

•• ATARI USERS •• QUEST FOR LIFE!! 
Realistic Adventu re with weapons, killers and 
traps. $14. 95 tape/ disk. FREE CATALOG. 
Octavian Software, Box 174, Republic, OH 44867 

GA MES FOR C-64! ... ANY CHOICE $19.95 T / D. 
Navy War, Startrek, Football, Risk. Free game 
w / each buy. RK Games, 420 IV. Central, 
Medicine Lodge, KS 67104. (3 16) 886-5097 

MISCELLANEOUS 
HELP IS ON THE WAY! 
just call 1-800-334 -0868 to get your free 
copy of the latest COMPUTE! Books Catalog! 
If you need help in getti ng information on 
all of the latest COMPUTE! book titles 
available plus all COMPUTE! backlist titles, 
ca ll us today! 

1'ta~ell MDI. $1.29-MD2, Sl.99. Dysan 104 / ID, 
$1.19-104/ 20, $2.39. Shipping $3.75 . Also 
Verbatim, IBM, 3M, BASF. TAPE WORLD. 220 
Spring St. , Butler. PA 16001 , 1-800-245-6000. 
Visa , ~IC. 

EARN MO EY, PART OR FULL TIME, AT 
HOl\IE with your computer-manual & fo rms­
59.95. Write Computer Programs for Profit' 
How-to guide with forms. letters, tips-57.95. 
Also-Computer Consu ltant Handbook. How to 
earn$ consulting with business-$7.95. JV Tech , 
P.O. Box 563, Ludington, Ml 49431 

Discount computer printer ribbons fo r all 
makes/models fa : Epson 1500 Nylon $6.99. 
Catalog: TWS 1314 ·Ith Ave., Coraopolis. PA 
IS 10 (412) 262-14 2 Visa or Ma terCa rd . 

EEO THAT CIRCUIT DESIGNED 
into artwork, or that artwork fabbed in to 
circuit boards, and the PCB's assembled> 
Then send requirements for free quote to 
the PC Master, 10221 Slater Ave. , 
Su ite 103 -329, Fountain Valley, CA 92708 

1985 INDEX TO ALL COl\lMODORE 
MAGAZINES. C64 / 128 disk with sea rch/ 
browse/ print of articles, programs. reviews . Send 
516.95 ck or m.o. to: PCdex, Box 563, Dayton. 
OH 45409 

IBM PCjr REPORT: THE ATIONAL NEWS­
LETTER. PCj r- specific articles, reviews, Public 
Domain from across the nation. $18./ yr. PCjr 
CLUB, POB 95067, Schaumberg, IL 60 195 

RIBBONS for MOST PRINTERS at LOW PRICES! 
DELTA MICRON ICS 
BOX 10933, ERIE, PA 16514 -0933 
(814) 455-5667 

ROBOT KITS - The MOV IT family of compu ter 
robots that you ha1·e been reading about. 
PEPPY - na1·igates by two -way sound sensor, 
zips around on three wheel s, $24 .99 -r- $2 s / h. 
AVOIDER - infra -red obs tacl e avoidance svstcm.. 
walks on six legs, SH.99 -"- 52 s/ h. · 
MR. BOOTS:-.lA - \Vired remote control six leg 
robot. Two motor control , $34.99 + $2 s/h. 
Catalog $1.00. Send orders to: CompuTek, 
530 South 6th St. , Sunnyside, WA 98944 

COMPUTE! Classified is a ~ow-cost way to tell over 350,000 microcomputer owners 
about your product or service. 

Rates: .$ 25 per !i n~. minimum of four l illL'S. Any or ,111 of the first linl.' '> L' t m c.1p11al !l.' tt er.: .it no chMbl'. Add $15 
PN l in ~ for bold fa ce \\'O r~l ~. or SSU fo r the C'nlir C' ad SC' t in boldfa ce (Jm· numbl'r of Ji nes.) 

Terms: Prepay ml:'nt 1s required. Check money order . .-\m encJ.n b.pre~ . Visa , or :\ 1asterCard 1, JC(l'p teJ ~l ake 
check> p• ya!>le 10 COhlPt.:TE! Publicaiions. - · 

Form: 1\ds are sul'ij C'c t co publisher's approval and must bC' either typed or !C'gibl\' printed . One line equ<1 ls 40 
letter" .rnd spac_t..'S betwl..'en wo rds Plc.1se underline \\·o rd~ ro h~ set in bo ld f.l c~ . 

General Information! Adn •rt11>ers usmg pos t office bo' numbe r~ in their 11ds must surplv pC'rm .ment Jd lr"'s · ant 
t d~·p~o:h~ numh:~s. ~rders wi ll not b~ ac nowled&ed. Ad \ \ 'Iii ar pl'ar in nex1 ,l\ ,, il.i blt.' 1, 5 ul' after rl'C~' l ;t.~ " 

Clo_~m.g. 10 th of !ht: third .mont h ~r.ec~d 111 g CO \"L' r d.He (('. £ .. June is LI . doses ~ I .Heh 10th ). sl~lld ordl'r and 
rt: nlHIJ11Cl' 10. I larry Blair, Class1ft t:"d ~l a nager, CO/\. IPUTE! . r.o. Bo' 5-1 06, Grt.'l'O"boro i..: "'74 U3 ·~ I '\ 
ad by phone. c.11! Harry Blair a1 (9 19) 175-9809. ' - · o Pace an 

Notice: col M~UTE! Pubh~a 11 ons cannot be responsible for oHers or cl ,11m s of adn~rusers . but \\'lll al te mrt to "CTC'Cll 

out rms eading or quesuonable copy. ­

http:boldf.lc
http:BOOTS:-.lA
http:business-$7.95
http:tips-57.95


MLX Machine Language 
Entry Program For Atari 

Charles Brannon. Program Edi o ••••••••••••••••••••••••••­

MLX is a labor-saving utility that allows 
almost fail-safe entry of machine lan­
guage programs published in COMPUTE!. 
You need to know nothing about machine 
language to use MLX-it was designed for 
everyone. 

"MLX" is a new way to enter long 
machine language (ML) programs with 
a minimum of fuss. MLX lets you enter 
the numbers from a special list that 
looks similar to BASIC DATA state­
ments. It checks your typing on a line­
by-line basis. It won't Jet you enter 
illegal characters when you should be 
typing numbers. It won't let you enter 
numbers greater than 255 (forbidden in 
ML). It won't let you enter the wrong 
numbers on the wrong line. In addition, 
MLX creates a ready-to-use tape or disk 
file . 

Using MLX 
Type in and save MLX (you'll want to 
use it in the future). When you're ready 
to type in an ML program, run MLX. 
MLX asks you for three numbers: the 
starting address, the ending address, 
and the run/init address. These num­
bers are given in the article accompany­
ing the ML program presented in MLX 
format. You must also choose one of 
three options for saving the file : as a 
boot tape, as disk binary file, or as boot 
disk. The article with the ML program 
should specify which formats may be 
used. 

When you run MLX, you'll see a 
prompt corresponding to the starting 
address. The prompt is the current line 
you are entering from the listing. It 
increases by six each time you enter a 
line. That's because each line has seven 
numbers-six actual data numbers plus 
a checksum number. The checksum 
verifies that you typed the previous six 
numbers correctly. If you enter any of 
the six numbers wrong, or enter the 
checksum wrong, the computer rings a 
buzzer and prompts you to reenter the 
line. If you enter it correctly, a bell tone 
sounds and you continue to the next 
line. 

MLX accepts only numbers as in­
put. If you make a typing error, press 
the DEL/BACK SPACE; the entire 
number is deleted. You can press it as 
many times as necessary back to the 
start of the line. If you enter three-digit 
numbers as listed, the computer auto­
matically prints the comma and goes on 

to accept the next number. lf you enter 
fewer than three digits, you can press 
the comma key, the space bar, or the 
RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis . 

MLX Commands 
When you finish typing an ML listing 
(assuming you type it all in one ses­
sion), you can then save the completed 
program on tape or disk. Follow the 
screen instructions. If you get any errors 
while saving, you probably have a bad 
disk, or the disk is full, or you've made 
a typo when entering the MLX program 
itself. 

You don't have to enter the whole 
ML program in one sitting. MLX lets 
you enter as much as you want, save it, 
and then reload the file from tape or 
disk later. MLX recognizes these 
commands: 
CTRL-5 Save 
CTRL-L Load 
CTRL-N New Address 
CTRL-0 Display 

To issue a command, hold down 
the CTRL key (CONTROL on the XL 
models) and press the indicated key. 
When you enter a command, MLX 
jumps out of the line you've been typ­
ing, so we recommend you do it at a 
new prompt. Use the Save command 
(CTRL-S) to save what you've been 
working on. It wiU save on tape or disk, 
as if you've finished, but the tape or 
disk won' t work, of course, until you 
finish the typing. Remember to make a 
note of what address you stop at. The 
next time you run MLX, answer all the 
prompts as you did before-regardless 
of where you stopped typing-then in­
sert the disk or tape. When you get to 
the line number prompt, press CTRL-L 
to reload the partly completed file into 
memory. Then use the New Address 
command to resume typing. 

To use the New Address com­
mand, press CTRL-N and enter the ad­
dress where you previously stopped. 
The prompt will change, and you can 
then continue typing. Always enter a 
New Address that matches up with one 
of the line numbers in the MLX-format 
listing, or else the checksum won't 
work. The Display command lets you 
display a section of your typing. After 
you press CTRL-D, enter two addresses 
within the line number range of the 
listing. You can break out of the listing 

display and return to the prompt by 
pressing any key. 

Atari MLX: Machine 
Language Entry 
For instructions on entering this listing. p lease 
refer to "COMPUTE! 's Gulde to Typing In 
Programs" in this issue of COMPUTE!. 

M 100 GRAPHICS 0 : DL=PEEKC560 
)+256•PEEK<56 1>+4:POKE 
DL-1,71:PO KE DL+2,6 

NJ 110 	POSITION B,0:? "HLX":P 
OSITION 23,0:? "~ 
lm:UW.": POKE 7 10, 0:? 

r. 	 120 ? "Starting Address";: 
INPUT BEG: ? " Ending 
Address";:INPUT FIN: ? 
"Run/Init Address";: IN 
PUT STARTADR 

~ 130 	 DIM AC6>,BUFFERS<FIN-B 
EG+127l, T$ C20l, FS (20), 
CI OS< 7 l , SECTORS< 128 l , D 
SKINVSC6l 

JJ 140 	OPEN 111, 4, 0, " K: ": ? : ? 
, 

11 Uape or l!.:isk:"; 
~1 50 	 BUFFERS=CHRS<0l:BUFFER 

$CFIN-BEG+30l=BUFFERS: 
BUFFERS< 2l=BUFFERS:SEC 
TORS =BUFFERS 

~1 60 	 ADDR=BEG:CIO$ =" hhh " :CI 
OSC4> =CHRS<170l :CIO SC5 
l="LV":CIOSC7l=CHRS<22 
B> 

EJ 170 GET #1,HEDIA: IF MEDIA < 
>84 AND HEDIA <> 68 THEN 

170 
~1 80	 ? CHRS<HEDIAl: ? :IF HE 

DIA < >ASC<"T"l THEN BUF 
FERS="":GOTO 250 

Pl 190 	 BEG=BEG-24:BUFFERS=CHR 
$(0l:BUFFERS<2l=CHRSCI 
NT< <FIN-BEG+127l /12Bl l 

KF 200 	 H=INT< BEG/2561 :L=BEG-H 
*256:BUFFERS<3l=CHRS(L 
):BUFFERS(4l=CHRS<H> 

U210 	PINIT=BEG +B:H = INT<PINI 
T/256l:L=PINIT - H*256:8 
UFFERS<5l=CHR$CL>:BUFF 
ERSC6l=CHRSCH> 

PB 220 FOR I=7 TO 24:READ A:B 
UFFERSCI> = CHR$CAl:NEXT 

!:DATA 24,96,169,60,1 
41,2,211, 169,0, 133, 10, 
169, 0, 133, 11, 76, 0, 0 

DP230 H=INTCSTARTADR / 256l:L= 
STARTADR-H*256:BUFFERS 
<15l=CHR$(LJ:BUFFERSC1 
9l=CHRS<Hl 

Kl 240 BUFFERSC23l=CHR$(Ll:BU 
FFERS<24>=CHRS<Hl 

Hl 250 IF HEDIA <> ASC< " D"l THE 
N 360 

00260? :? "Boot !!:isk or Bin 
ary ~i 1 e: 11 

; 

ll270 GET #1,DTYPE:IF DTYPE< 
>68 AND DTYPE <> 70 THEN 
270 

6ft 280 ? CHRS <DTYPEl: IF DTYPE 
=70 THEN 360 

PJ2 90 BEG=BEG-30:BUFFERS=CHR 
SC0>:BUFFERS<2l=CHR$(l 

April 1986 COMPUTE! 121 



NT<<FIN-BEG+127l/128ll 
~300 H=INT<BEG/2561:L=SEG-H 

*256:SUFFERS<31=CHRS<L 
>:BUFFERS(4l=CHRS<H> 

~ 310 	PINIT=STARTAOR:H=INT<P 
INIT/256l:L=PINIT-H•25 
6:BUFFERS<5>=CHRS<Ll:B 
UFFERS<6>=CHRS<H> 

A0320 RESTORE 330:FOR I=7 TO 
30:REAO A:BUFFERS<I>= 

CHRS<Al:NEXT I 
6A330 DATA 169,0, 141,231,2, 1 

33. 14, 1 69, 0, 141, 232, 2, 
133, 15, 169, 0, 133, 1121, 16 
9, 0, 133, 11, 24, 96 

08 34121 	 H=INT<BEG/256l:L=BEG-H 
•256:BUFFERS<8>=CHRS<L 
>:BUFFERS<15l=CHRS<H> 

003 5121 	 H=INT<STARTAOR/256l:L= 
STARTAOR-H*256:BUFFERS 
(221zCHRS<L>:BUFFERS(2 
61 = CHRS!Hl 

JP 360 	GRAPHICS 0:POKE 712,10 
:POKE 710,10:POKE 71219, 
2 

JK 37121? ADDR;":";:FOR J=1 TO 
6 

HF 38121 GOSUB 570: IF N=-1 THEN 
J=J-l:GOTO 38121 

BF 39121 IF N=-19 THEN 720 
01400 IF N=-12 THEN LET READ 

=l:GOTO 720 
Al410 TRAP 410:IF N=-14 THEN 

? :? "New Address";:! 
NPUT ADDR:? :GOTO 37121 

HO 420 TRAP 4000121: IF N< >-4 TH 
EN 480 

AJ 430 TRAP 4 30 :? :? " Displ ay 
: From";: INPUT F:? , "To 
•;:INPUT T:TRAP 32767 

440 	 IF F <BEG OR F>FIN OR T 
<BEG OR T >FIN OR T< F T 
HEN? CHRS<253l;"At le 
ast "; BEG; " , Not More 
Th an ";FIN:GOTO 430 

"H 450 	FOR I=F TO T STEP 6: ? 
: ? I; ": "; : FOR K=0 TO 5 
:N=PEE K< ADR<BUFFERS l+l 
+K- BEGl:T$="000":TS(q­
LEN <STRSCNl ll=STRS<N I 

Aq60 	 IF PEE K< 7641 ( 255 THEN 
GET #1,A:POP :POP : ? : 
GOTO 370 

F" 4 7 0 	 ., T$ · " " • • NEXT K: ? CH R 
s c 1261;:~EXT I:?:? :G 
OTO 370 

GA 480 	 IF N<0 THEN ? : GOTO 37 
0 

nH490 A<Jl=N:NEXT J 
J"500 CKSUH=ADDR-INT<ADDR /25 

6l•256:FOR I=l TO 6:CK 
SUH=CKSUH+A<I>:C KSUH =C 
KSUH-256•<CKSUM >255l:N 
EXT l 

KK 510 	RF=128:SOUNO 0,200,12, 
8:GOSUB 570:SOUND 0,0, 
0,0:RF=0:? CHRS<1261 

CH 520 	 IF N< >CKSUH THEN ? : ? 
"Incorrect";CHRS(253>; 
:? :GOTO 370 

EK530 	 FOR W=15 TO 0 STEP -1: 
SOUND 0,50,10,W:NEXT W 

FL 540 	 FOR I= 1 TO 6: POKE ADR ( 
BUFFERS>+ADDR -BEG+I-1 , 
AC I> : NEXT I 

HB 550 	ADOR=ADDR+6:IF ADOR <=F 
IN THEN 370 

6" 56121 GOTO 7 10 
Fl 570 N=0: Z=0 
PH 58121 GET +I 1, A: IF A= 155 OR A 

=44 OR A=32 THEN 670 
FB590 IF A<32 THEN N= - A:RETU 

RN 
EB600 IF A<>126 THEN 630 
"L 610 GOSUB 690: IF l=l ANO T 

=44 THEN N=-1:? CHRS<1 
26l;:GOTO 690 

6H 620 	GOTO 570 
SJ 630 IF A<48 OR A>57 THEN 5 

80 
~640? CHRS<A+RF>;:N•Na10+A 

-48 
E8650 IF N>255 THEN ? CHRS<2 

53l;:A•126:GOTO 600 
EH660 	 Z=Z+l:IF Z<3 THEN 580 
m 670 IF Z=0 THEN ? CHRS<253 

>;:GOTO 570 
KC 680 ? ", "; : RETURN 
NO 690 	POKE 752, 1: FOR 1= 1 TO 

3:7 CHRSl30l;:GET #6,T 
:IF T<>44 AN~ T<>58 TH 
EN? CHRS<Al;:NEXT I 

Pl 700 	POKE 752, 0:? " "; CHRS < 
126l;:RETURN 

~710 GRAPHICS 0:POKE 710,26 
:POKE 712,26:POKE 709, 
2 

FF 720 	 IF HEDIA=ASC<"T"I THEN 
890 

OJ 730 REM M»i-"1:W 
OK 740 IF READ THEN ? : ? "Loa 

d File":? 
16 750 IF DTYPE< >70 THEN 1040 
AE760? :? "Enter AUTORUN.SY 

S for automatic use":? 
:? "Enter filename": I 

NPUT TS 
6F770 	 FS.,TS:IF LEN<TSl >2 THE 

N IF T$(1,21<>"D:" THE 
N FS="D:":FSC3l•TS 

NJ780 TRAP 870:CLOSE t2:0PEN 
#2,8-4*READ,0,FS:? :7 
"Working ••. " 

Jft 790 	 IF READ THEN FOR I=l T 
0 6:GET #2,A:NEXT I:GO 
TO 820 

P0 800 	PUT •2,2ss:PUT #2,255 
DJ810 	 HsINT<BEG/2561:L=BEG-H 

*256:PUT #2,L:PUT #2,H 
:H•INTCFIN/256l:L•FIN­
H•256:PUT +12,L:PUT +12, 
H 

NF820 GOSUB 970:IF PEEK(195l 
>1 THEN 870 

IF 830 ' IF STARTADR=0 OR READ 
THEN 850 

FD840 	 PUT +12,224:PUT #2,2:PU 
T +12,225:PUT +12,2:H=IN 
TCSTARTAOR/256>:L = STAR 
TADR-H*256:PUT #2,L:PU 
T +12,H 

6C850 	 TRAP 40000:CLOSE #2:? 
"Finished.":IF READ TH 
EN 7 :? :LET REA0=0:GO 
TO 360 

HF 860 END 
F0 870? "Error ";PEEKC195>;" 

trying to access":? F 
S:CLOSE #2:? :GOTO 760 

nc 880 	 REM ••!tlolMl:l:<l#ll 
HH 890 	 IF READ THEN ? : 7 "Rea 

d Tape" 
Hl 900 ? :? : ? " Insert, Rewin 

d Tape.":? "Pr ess PLAY 
" ;:IF NOT READ TH EN 

? "& RECORD" 
LP 910 ? : ? "Press "J·'"'H=>'ii.,,ll""'"':l'""": whe 

n ready: 11 
; 

JH 920 TRAP 960:CLOSE #2:0PEN 
#2, 8-4•READ, 128, "C: " : 

? :? "Working • .. " 
NH 930 GOSUB 970:IF PEE K <195l 

>1 THEN 960 
6C 940 	CLOSE #2:TRAP 40000:? 

"Finished.":?:? :IF R 
EAO THEN LET READ=0:GO 
TO 360 

HF 950 ENO 
CD960? :? "Error ";PEEKl195 

I; ~ when reading/writi 

ng boot tape":? :CLOS E 
+12:GOTO 890 

"9 970 	 REM U+ll•M4•f¥t.~ft'lf3!ii'Yl7::'. 
~-t:;).t¢-·l ?ll · ltB~M it.,M 

::IiHIJtii'M·i#ll·!t9Mil·liMW=-?:t 
EA 980 	X=32: REM Fil e+l2, $20 
EF 990 	 I CC011=834: I CBADR=836: I 

CBLEN=840:ICSTAT=83 5 
no1000 	 H=INTCADR<BUFFERSl/25 

6l:L=ADR<BUFFERS>-H*2 
56:POKE TCBADR+X,L:PO 
KE ICBAOR+X+l,H 

~ 1010 L=FIN-BEG+1:H=INTCL/2 
56l:L=L-Hi256:POKE IC 
BLEN+X,L:POKE ICBLEN+ 
X+ 1, H 

no1020 POKE ICCOM+X,11-4•REA 
D:A=USR<ADR<CIOSl,XI 

~1030 POKE 195,PEEK<ICSTATl 
:RETURN 

KA 1040 REM ~ii(""Oii""'i""•lr.:-.a:a!MK01"°'••-5~;"'J

SC 1050 IF READ THEN 1100 
HE 1060 ., • ., "Format Di sk In

Dr i ~ e 1? (YIN> : "; 
U1 070 GET #1,A:IF A< >78 AND 

A< >89 THEN 1070 
K1080? CHRS<Al:IF A=78 THE 

N 1100 
CP1090? :? "Formatting .•. ": 

XIO 254,+12,0,0,"D:":? 
"Format Complete":? 

K 1100 NR =I NT<CFIN -BEG+127l/ 
128l:BUFFERs<FIN-BEG+ 
2>=CHRS<0>:IF READ TH 
EN? "Reading .•. ": GOT 
o 1120 

LE 11 10 ? "Wr i.t i n g ... " 
LI 1120 FOR 1=1 TO NR: S = I 
JO 1130 IF READ THEN GOSUB 12 

2121:BUFFERSCii128-127l 
=SECTORS:GOTO 1160 

n1140 SECTORS=BUFFERS<l*128 
-127) 

M 1150 GOSUB 1220 
~ 1160 IF PEEK<DSTATS> <>l TH 

EN 1200 
FB1170 NEXT I 
~1180 IF NOT READ THEN END 
~1 190? :? :LET READ=0:GOTO 

360 
JJ 1200 	? "Error on disk ac:ce 

ss.":? "May nee d form 
atting.":GOTO 1040 

Kl 1210 REH 

Bl 1220 REH a."1ii(Oiii•l:W:lf'!'L™!: 


I ;J :lalij t 11 !I? 
16 1230 REM Ori ve ONE 
U1240 REM Pas s buffer in SE 

CT ORS 
~1250 REH sector# in varia 

ble S 
E6 1260 REH READ = 1 for read, 
~ 1270 REH REA0=0 for write 
IUl 1280 BASE=31:256 
a 1290 OUNIT=BASE+l:DCOMND=B 

ASE+2:DSTATS=BASE+3 
NL1300 DBUFLO ~B ASE+4:DBUFHI = 

BASE+S 
Al 1310 D8YTLO =BASE+8: OBY TH I= 

BASE+9 
JA1 320 DAUX1=BASE+10:DAUX2=8 

ASE+11 
~ 1330 REM DIM DSKINV$(41 
CA 1340 DS KINVS="hLS" :DS KINVS 

C4).=CHRS 1228) 
~ 1350 	POKE OUNIT,l:A=ADRISE 

CTORSl:H=INTCA/256 ):L 
=A-256•H 

~1360 PO KE OBUFHI , H 
~ 1370 PO KE OBUFLO, L 
PD13 80 POKE OCOMND,87-S*READ 
AA 1390 POKE OAUX2,INTIS/256) 

:POKE DAUX1,S - PEE K <DA 
UX2>•256 

~ 1400 A=USRCADRIOSKINVS) ) 
0 141121 	 RETURN @ 
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MLX Machine Language Entry Program 
For Commodore 64 Charles Brannon. Program Editor 

MLX is a labor-saving utility that al­
lows almost fail-safe entry of machine 
language programs published in COM­
PUTE!. You need to know nothing about 
machine language to use MLX-it was 
designed for everyone. At least BK ex­
pansion memory is required. 

MLX is a new way to enter long machine 
language (ML) programs with · a mini­
mum of fuss. MLX lets you enter the 
numbers from a special list that looks 
similar to BASIC DATA statements. It 
checks your typing on a line-by-line 
basis. It won't let you enter illegal char­
acters when you should be typing num­
bers. It won't let you enter numbers 
greater than 255 (forbidden in ML). Jt 
won't let you enter the wrong numbers 
on the wrong line. In addition, MLX 
creates a ready-to-use tape or disk file . 

Using MLX 
Type in and save the appropriate ver­
sion of MLX (you'll want to use it in the 
future). When you're ready fo type in an 
ML program, run MLX. MLX for the 64 
asks you for two numbers: the starting 
address and the ending address. These 
numbers are given in the article accom ­
panying the ML program. 

When you run MLX, you'll see a 
prompt corresponding to the starting 
address. The prompt is the current line 
you are entering from the listing. It in- . 
creases by six each time you enter a line . 
That's because each line has seven num­
bers-six actual data numbers plus a 
checksum number. The checksum verifies 
that you typed the previous six numbers 
correctly. If you enter any of the six 
numbers wrong, or enter the checksum 
wrong, the computer rings a buzzer and 
prompts you to reenter the line . If you 
enter it correctly, a bell tone sounds and 
you continue to the next line. 

MLX accepts only numbers as in­
put. If you make a typing error, press the 
INST/DEL key; the entire number is 
deleted. You can press it as many times 
as necessary back to the start of the line. 
If you enter three-digit numbers as list­
ed, the computer automatically prints 
the comma and goes on to accept the 
next number. If you enter less than three 
digits, you can press either the space bar 
or RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis. 

To simplify your typing, MLX rede­
fines part of the keyboard as a numeric 
keypad (lines 581-584): 

U I 0 7 8 9 
H ] K 

M, 
L become 0 4 

1 
5 
2 

6 
3 

64 MLX Commands 
When you finish typing an ML listing 
(assuming you type it all in one session), 
you can then save the completed pro­
gram on tape or disk. Follow the screen 
instructions. If you get any errors while 
saving, you probably have a bad disk, or 
the disk is full, or you've made a typo 
when entering the MLX program itself. 

You don't have to enter the whole 
ML program in one sittirig. MLX lets you 
enter as much as you want, save it, and 
then reload the file from tape or disk 
later. MLX recognizes these commands: 

SHIFT-S: Save 
SHIFT-L: Load 
SHIFT-N: New Address 
SHIFT-D: Display 

When you enter a command, MLX 
jumps out of the line you've been typ­
ing, so we recommend you do it at a new 

·prompt. Use the Save command to save 
what you've been working on. It will 
save on tape or disk, as if you've fin­
ished, but the tape or disk won't work, 
of course, un til you finish the typing. 
Remember what address you stop at. 
The next time you run MLX, answer all 
the prompts as you did before, then 
insert the disk or tape. When you get to 
the entry prompt, press SHIFf-L to re­
load the partly completed fil e into mem­
ory. The n use the New Address 
command to resume typing. · 

To use the New Address command, 
press SHIFT-N and enter the address 
where you previously stopped. The 
prompt will change, and you can then 
continue typing. Always enter a New 
Address that matches up with one of the 
line numbers in the special listing, or 
else the checksum won't work. The Dis­
play command lets you display a section 
of your typing. After you press SHJFT­
D, enter two addresses within the line 
number range of the listing. You can 
abort the listing by pressing any key. 

64 MLX: Machine Language 
Entry 
10 	 REM LINES CHANGED FROM MLX 

{SPACE}VERSION 2.00 ARE 750 
,765,770 AND 860 :rem 50 

20 	 REM LINE CHANGED FROM MLX V 
ERSION 2.01 I S 300 :rem 147 

100 	PRINT" {CLR] g6]"; CHR$ ( 142); 
CHR$(8);:POKE53281,l:POKE5 
3280,l :rem 67 

101 POKE 788,52:REM DISABLE RU 
N/STOP :rem 119 

110 PRINT " {RVS} ( 39 SPACES)"; 
:rem 17 6 

120 	PRINT" (RVS } {14 SPACES) 
(RIGHT] (OF F}g*]£(RVS } 
(RIGHT} {RIGHT}T2 SPACES} 
g•](OFF}g*]£fRVS) £ {RVS) 
{14 SPACES}"; - :rem 250 

130 	 PRINT" {RVS} { 14 SPACES} 
{RIGHT} gG j {RIGHT} 
( 2 RIGHT} (OFF]£( RVS].£ 
g•]{OFF}g*](RVST ­
(14 SPACES)"; :rem 35 

140 PRINT"(RVS) (41 SPACES)" 
:rem 120 

200 PRINT"{2 OOWN){PUR}(BLK) M 
ACHINE LANGUAGE EDITOR VER 
SION 2.02{5 OOWN] ":rem 238 

210 PRINT" g 5 H 2 UP] STARTING AD 
DRESS?(8 SPACES]{9 LEFT]"; 

:rem 143 
215 INPUTS:F=l- F :C$=CHR$(3l+ll 

9*F) :rem 166 
220 IFS<2560R(S>40960ANDS<4915 

2)0RS>53247THENGOSUB3000:G 
OT0210 :rem 235 

225 PRINT:PRINT : PRINT :rem 180 
230 PRINT" g 5 H 2 UP} ENDING ADDR 

ESS?{8 SP.l\CES](9 LEFT]"; : I 
NPUTE:F=l-F :C $=CHR$(31+119 
*F) :rem 20 

240 IFE<2560R(E>40960 ANDE <491 5 
2)0RE>53247THENGOSUB3000:G 
OT0230 : rem 183 

250 IFE<STHENPRINTC$;"(RVS]END 
ING < START( 2 SPACES}" : GOS 
UB1000:GOTO 230 :rem 176 

260 PRINT:PRINT:PRINT : rem 179 
300 PRINT"(CLR} "; CHR$(14) : AD=S 

: rem 56 
310 A=l :PRINTRIGHT$( "0000"+MID 

s ( STRS (AD) I 2). 5) ; ": "; 
:rem 33 

315 FORJ=AT06 :rem 33 
320 GOSUB570:IFN=-1THENJ=J+N:G 

OT0320 :rem 228 
390 IFN=-211THEN 710 :rem 62 
400 IFN=-204THEN 790 :rem 64 
410 IFN=-206THENPRINT :INPUT " 

{00\lN}ENTER NEW ADDRESS";Z 
Z - - - :rem 44 

415 IFN=-206THENIFZZ<SORZZ>ETH 
ENP RINT" (RVS] OUT OF RANGE" 
:GOSUB1000:GOT0410 :rem 225 

417 IFN=-2 06THENAD=ZZ:PR1NT : GO 
T0310 :rem 238 

420 IF N<>-196 THEN 480 
:rem 133 

430 PRINT: INPUT"DISPLAY : FROM"; 
F: PRINT, "TO"; : INPUTT­

- :rem 234 
440 	 IFF<SORF>EORT<SORT>ETHENPR 

INT"AT LEAST"; S;" ( LF.FT}, N 
OT MORE THAN";E:GOT0430 

:rem 159 
450 	FORI=FTOTSTEP6:PRINT:PRINT 

RIGHT$("0000"+MID$(STR$(I) 
, 2), 5);": " ; : rem 30 

451 	 FORK=0T05:N=PEEK(I+K):PRIN 
TRIGHT$("00"+MID$(STR$(N), 
2) , 3 ) ; " , " ; : rem 66 
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THE AMAZING VOICE MASTER® 
Speech and Music Processor 

Your computer can talk in your own 
voice. Not a synthesizer but a true digitizer 
that records your natural voice quality-and in 
any language or accent. Words and phrases can 
be expanded without limit from disk. 

And it will understand what you say. A 
real word recognizer for groups of 32 words or 
phrases with unlimited expansion from disk 
memory. Now you can have a two way conver· 
sation with your computer! 

Easy for the beginning programmer 
with new BASIC commands. Machine language 
programs and memory locations for the more 
experienced software author. 

Exciting Music Bonus lets you hum or 
whistle to write and perform. Notes literally 
scroll by as you hum! Your composition can be 
edited, saved, and printed out. You don't have to 
know one note from another in order to write 
and compose! 

Based upon new technologies Invented by COVOX. One low 
price buys you the complete system-even a voice controlled 
black·jack game! In addition, you wil l receive a subscript ion to 
COVOX NEWS, a periodic newsletter about speech techno logy, 
applicat ions, new products, up·dates, and user contribut ions. 
You will never find 11 better value for your computer. 

ON LY $89.95 includes all hardware and software. 

For telephone demonstrat ion or addit ional Information, call 
(503) 342·1271. FREE audio demo tape and brochure avai lable. 

Avai lable from you r dealer or by ma il. When ordering by mail add $4.00 
shipping and handling ($10.00 for foreign, $6.00 Canada). 

The Voice Master ls available for the C64, C128, all Apple ll's, and Atari 
800, 800XL and 130XE. Specify model when ordering. 

~-For Faster Service on Credit Card Orders only: 

ORDER TOLL FREE 1-800-523-9230 

@ <D\IOX iNC. (503) 342.1211 

675-0 Conger Street, Eugene, OR 97402 
Telex 706017 (AV ALARM UD) 

Advertisers Index 

Reader S.rvlc• Number/Advertl..r 
102 Abacus Software 
103 Abacus Software 
1~ Art lflclo l lntelllgence Research Group 
105 Atari .. 

C.0.M.B. Direc t Morl<eting Corp... 
Commodore . ....... . 

106 CompuServe 
ComputAbllity 
The Computer Book Club 
Computer Direc t 

107 Computer Moll Order 
Covox he. 

10& Duplic ating Technologies. Inc. 
109 Elec tronic Arts 
11 O Electronic Arts 
111 Elek-Tek. Inc. .. 
112 EPYX . ... 

Helix lnstttute .. 
1U J&rl Music Wortd 
114 Kyon Software .. 

Lyco Computer ... . 
115 Merdyne Publishers. Inc. . . 
116 99/ 4A No tional Assistance Group 

NRI Schools .......... . 
117 Precision Doto Products . . . . . . . . . . 
11 a Professcr Jones .. 

Page 
. . ... 37 

............................... 39 


. .. .•. . ... . .. 
.. .... .. ............... .. 

119 Pumo ... 
120 Quinsept. Inc. ..... . 
121 subLOGIC Corpora tion .................. .. . . .. ... . 
122 Tlmeworks. inc. 
123 Unltech 
124 Whi te House Computer 

COMPUTEI Clossmeds .... . 

COMPUTEI Disk Subscnptlon . 

COMPUTEI Subscription . . 

COMPUTEl's Apple Applications Special ... 

COMPUTEl's Elementary Amigo BASIC and Elementary ST BASIC 

COMPUTEl's ISM Books Collec tion .. 

COMPUTE!'s Kids and the Atari ST and Kids and the 128 ..... 

COMPUTE J's Programmer's Gulde 

40 Great Flight Simulator Adventures 

126 Machine Language for Beginners 


... 71 
24-25 

. ... 67 
. BC 

1 
61 

... 27 
54-57 
14- 15 

123 
18 

. .. IFC 
2- 3 

51 
11 

118 
. . . .. 29 

.. . 53 
62-63 

66 
.. . 118 

..... 35 
. ... . ... 88 

. 128 
. . . 19 

59 
. ...... ... ... IBC 

7 
11 8 
106 

120 
. .. 17 
... 33 

49 
4 

. 23 
64 
43 

9 
13 

• PR ESENTED BY PROFESSOR JONES • 

GLD. Thoroughbred " Gold" Edition '" 
A FuW teatJreo :r-orougno1ea analysis es1gne<l ror~ 
me 010 ess1ona1 ana inc serious novice 
S159 .95 co1lp1ete 

EGLD. Enhanced " Gold " Edition '" ­
·· Gold' ' Ec:ll!ion w11n complete Mas1er Bellar·" sys1em integrated onto the 
same ask This pe... eflu l orogram will transfer all ho•ses and scores to the 

ct analvs1s wth a ' s ngte keys1rolo;~ ·· 
(Mas1e· Senor' "' 1nc tuC1eelJ S199.95 comple!C 

GLTD. Limited " Gold " '" 
Enaoios Professional Handicappe rs to assign spec.1!1c values 10 !he racing 
variaolcs rncy !eel arc 1mporian1 Creaic program .,., l"1gh1 t>asec on a par11cu1ai 
track and tine tune 11!01 moximum win percentngc Tti1s program is des•gncc 
for · e;ise of use" The user neecs no programming experience. 

1con1a1ns lntec:;rateel Senor"') 5299 .95 comolete 

~~4 
-;- --=::;; GD. Gold Dog Analysis '" S149 .95 

The ONLY pro'eSSiona1 g1ey ,,0 analysis wllnteg1atea Beno: 51 99.95 
availaotc tria1 evaluates Alt. 11ar10.oles L1m11od Version 5299.95 

MHH. Master Harness :\~ 

Handicapper '" ~ 5159 95 

Proless1onal software oes.gneo 10 orcvce co~peie · 
a 1n0tough analysis ol at11roner ano P3Ce1 w l tn;egratec :3CHo· 5 199 .95 
races rn me Un ted Slates ana Canada Lim :ea 5299 .95 

Professor Pix Football '" 
Como• IC STATISTICAL ANALYSIS on Data Base allowing ..Des1gna1e(I -· 
previous games to D evntumccJ Still 1S11ca1 Senes 599 .95 

wN/1n·loss Powe1 Rat ings 5149 .95 

NBA. Basketball '" NBA S99 .95 w/college S1 29.95 
V1; / p0.,.,.er ra11ngs 514 9 .95 

LOT. Lottery Analysis r• 

S1a11s1 1cal co11oat1 son orogram cesrgne<l 10 detect suh!le oanerns m n· 


"Your BEST 
BET in 

handicapping 
software..." 

***** 


Reviewed by: 

Whole Earl" 


Software Guide 

Corona Data 


Systems 


Prof. Jones 
1940 W. State 

Boise , ID 83702 

aie• 

AMEX 

48 HR. FREE 
SHIPPING 

UcALL 
ning nur.iC>ers an d d1g11s Lottery {3·-' d1g11) S79 .95 (208) 342·6939 

w/LOllo (MaJC 99 Dig•!) S99 .95 t-------'""'"4 
PC-3 Portable Computer (4k) w/chOoce ol Tho1oughb<ed G••v· 
nouno or Traner"" S249 .95 (Includes portable computer & prog1am) 

M-100 Portable (32k) • l cnooce o• T 1ou9no1eo G1eynoon "' 
Trouer ano Mas;er Bettor $649 .95 

(lncruaes oonable comou1er and orogram I 

FREE CATALOG! 

TEAMS: Free sh ipping 
all soft ware. Alla S6 00 
ttardware/SG 00 C 0 O I 
UPS Blue S6 OOIOut o! 
Ccur-try S9 OG'IO Aesi· 
den s 40-,13 wce~s per­
sonal c e-c1<s.1CaSh once 
onry. add 2'"o Visa. MC. 
AMEX P11ces sut>rec1 10 
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AWORTHWHILE INVESTMENT 

You may have easily spent thousands on your computer . 

Whatever you spent , it was a wise and worthwhile 

investment! Now make your computer even more valuable by 

subscribing to Compute!, the leading magazine of home, 

educational and recreational computing. 


L 1 Year/$24 _ 2 Years/$45 J1320 

Name 

Address 

City State___Zip _______ 

O Payment Enclosed 0 Bill Me Later OCheck Here If Renewal 

Please indicate the computer you use: 
APPLE 0 01 ATARI 0 02 64 0 03 VIC20 0 D'1 

IBM 0 os TEX INS 0 06 OTHER________~ 

For Foreign & Canadian Subscribers, please add $6 (U .S.) per year postage. s 
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0 Commodore 0 Apple 0 Atari D IBM 

0 	Save 33% off the single issue O Save even more! 2 year subscription , 
price. 1year subscription, $39.95 $69.95 

All Disk orders must be prepaid . 
D Payment enclosed (check or money order) 
D Charge D MasterCard D Visa 

---------------Exp. Date _______ 

_____________ State ____ Zip ___ 

(O utside U.S. and Canada , add $9.00 per year for shipping and handling .) 
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0 COMPUTE!'s Apple Applications 0 Companion Disk to COMPUTE!'s 
Special. Spring 1986 $3.95 Apple Applications Special. 
(In U.S.add $1.00 shipp ing and handling Spring 1986 $16.95 
charges; ou tside U.S.add $2.00) (Add $2.00 shipping and handling charges) 

To order, send in this cord with your payment or call toll -free 800-346-6767. 
ALL ORDERS MUST BE PREPAID IN U.S. FUNDS. On NY 212-887-8525.J 

0 Payment enclosed (check or money order) . 
0 Charge: 0 Visa 0 MasterCard 

Account No. ______________ Exp. Date___~/____ 
(Required) 

Signature___________________________ 
(Required when using credl! card) 

Name_______________ ____________~ 
(Please print) 

Address____________________________ 

City____________ State___ Zip ________ 
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Use these cards to request FREE information about the products ad­
vertised in this issue. Clearly print or type your full name and address. 
Only one card should be used per person. Circle the numbers that 
correspond to the key number appearing in the advertisers index. 

Send in the card and the advertisers will receive your inquiry. Al­
though every effort is made to insure that only advertisers wishing to 
provide product information have reader service numbers, COMPUTE! 
cannot be responsible if advertisers do not provide literature to 
readers. 

Please use these cards only for subscribing or for requesting product 
information. Editorial and customer service inquiries should be ad­
dressed to: COMPUTE!, P.O. Box 5406, Greensboro, NC 27403. Check 
the expiration date on the card to insure proper handling. 

Inf or-
motion Service. Do not send with payment In any form. 
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All you need to do this 


g raph a spreadsheet w ri te a novel 

fix o n engine compose a song point a picture 

your banking learn to fly organize a data base tell a story 

is this. 

When itcomes to personal computers, you 
want the smartest.at a price that makessense. 

The new Commcx:lore 128 'M system has a 
powerful l 28K memory, expandable by 512K. 
An 80-column display and 64, 128 and CP/ M® 
modes for easy access to thousands of edu­
cational, business and home programs.And a 
keyboard, w ith built-in numeric keypad, that 
operates w ith little effort. 

Or if the Commodore 128 is more machine 
than you had in mind, you can pick up the 

Commodore 64®The Commodore 64 is 
t.:r.:::z!::::::;::.;:~:======::s::::::1a our lower-priced model geared to more 

funda mental, basic needs. 
Discover personal computers that 

do more for you. At prices you've 
been wai ting for. From the company 
that sells more personal computers 
than IBM®or Apple® 

COMMODORE 1i8 AND 64: PERSONAL COMPUTERS 
AHigher Intelligence-!. Commodore 6.t isa regrsrereC! 1rodemork of C~mmooore £lecuon1cs ua 

forecast soles 

IO 198.S. Commooore Elecrron1cs Um1rec 
® CP/ M iso regj~erea rrooemork of 0tg1101Re~rcn. inc 

Apple isa reg1srered 1ro demor\'. of Apple Computer. inc 
I&.\ 1sa reQ1s1erea rrodemon: ol 
1n1ernor1onol BusinessMachines Corpororion 
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