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IBM Graphics Printer Switch Settings

FAchael A

Although neither the IBM PC reference manuals nor
the instructions that come with the printer mention
them, the IBM Graphics Printer has a set of internal
DIP switches which allow you to control how it
operates.

The switch settings within the IBM Graphics
Printer determine the defaults that apply when
the printer is first turned on; almost all of them
can be overridden by sending appropriate escape
codes to the printer. But there may be situations
in which you'll want to change the defaults.

To get at the switches, unplug the printer,
disconnect the interface cable, remove the plastic
cover and wire-grid paper guide, and turn the
printer upside down. Unscrew the four Phillips-
head screws at the corners, then put tape over
the deep holes they sit in so they won't fall out.
Now turn the printer right side up, pull off the
paper advance knob, and carefully lift off the
cover, maneuvering it clear of the knob shaft.

On the main circuit board you should find
two sets of DIP switches under removable plastic
dust covers. Using a ballpoint pen or similar tool,
set them according to your preference (see
accompanying table), put the dust covers back in
place, and reassemble the printer.

The most useful thing the switches can do
for you is give you access to the full character
set. The IBM PC Guide to Operations lists two
character sets for the printer; in character set 1,
ASCII codes 128 to 159 are duplicates of codes 0
to 31, but in character set 2, they are accented
letters for foreign languages. (Both character sets
include a variety of mathematical symbols and
box-drawing characters.)

A few programs may not work properly with
character set 2; if you have this problem, you can
either set the switch back to its original setting,

Cosnoaon

or set the printer back into character set 1 by
sending it ASCII codes 27 and 55 as an initializa-
tion sequence.

IBM Graphics Printer Internal Switch Settings

Asterisks mark how switches are set at the factory.

A. Large set of 8 switches:

1 Not used; normally on.

2 Off: Printer generates a linefeed of its own
after every carriage return.

*On: Printer does not advance to next line
until it receives a linefeed character
(ASCII 10).

3 *Off: When more characters are received than
will fit on a line, printer begins a new
line.

On: When more characters are received than
will fit on a line, printer overprints on
same line.

4 *Off: ASCII code 24 clears the printer buffer.

On: ASCII code 24 has no effect.

5 Not used; normally on.

6 Off: Buzzer on printer will not sound.

*On: Buzzer sounds when out of paper or
when ASCII code 7 is received.

7 *Off: Character set 1.

On: Character set 2.

8 Off: Computer sends “Select” signal to
activate printer.

*On: Printer is always ready to receive input.

B. Small set of 4 switches:
1 *Off: Paper length is 11 inches.
On: Paper length is 12 inches.
2 *Off: Lines are spaced 6 to the inch.
On: Lines are spaced 8 to the inch.
3 *Off: Paper feeding is controlled by computer.
On: Paper automatically advances after
printing,.
4 *Off: Printer does not skip over the perforation
where pages join.
On: Printer- skips 1 inch where pages join. @
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Creating Atari
Machine Language Sirings

This clever utility program converts a machine lan-
guage subroutine into fast-executing BASIC string
statements and stores them on disk for later use. Re-
quires at least 16K RAM.

The most common way to use a machine lan-
guage subroutine in a BASIC program is to con-
vert the object code into decimal numbers, put
the numbers into DATA statements, then READ
the numbers and POKE them into memory.

However, if you'd like your programs to
initialize faster, or if you're running short of
memory, there’s a better technique you should
consider: converting the machine language into
strings. Using string assignment statements in-
stead of DATA statements not only saves the
time required to POKE the numbers into mem-
ory, it also consumes only about one-third as
much RAM. The main limitation of this tech-
nique is that the machine language routine must
be completely relocatable—not a serious handi-
cap for short (under 256-byte) routines.

The listing following this article, “ML String
Creator,” is a self-modifying BASIC program that
automatically creates string assignment state-
ments from your object code and LISTs them to
disk for inclusion in other BASIC programs.

Direct Execution From A String
The string technique works because, essentially,
these statements are equivalent:

{116 DATA 33,37,106,47,122,565
03I A$="'%j/zA"

If your subroutine contains internal J]MPs or
JSRs, which are not relocatable, you must use the
conventional DATA statement technique. Until a
BASIC program runs, you don’t know where a
certain string will end up in memory; therefore, if
you encode your machine language (ML) into a
string, it will end up at an unpredictable memory
address. However, when the ML is relocatable, it
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is possible to execute the subroutine directly from
the string with a statement like this:

50 X=USR(ADR(AS$))

The ADR() function lets you find the begin-
ning address of the string (and therefore of vour
subroutine). Of course, this assumes vou have
previously encoded the ML into the string vari-
able A$ with ML String Creator.

The string assignment statement also is pref-
erable when you're trying to squeeze a few more
bytes into limited memory. Each ML byte has a
decimal value in the range of 0-255. Represent-
ing this in a decimal DATA statement requires as
many as three bytes, plus a comma to separate
the entries. In a string assignment, each ML byte
is represented as a single character.

There are a few other limitations, however.
It's not possible to represent the decimal values
155 or 34 inside quotes in a string assignment.
The value 155 represents a carriage return or
end-of-line marker which cannot be embedded in
the assignment statement, even as part of an es-
cape sequence. The value 34 represents the
double-quote character used as a delimiter in the
assignment statement.

Stringing It All Together

Keeping these limitations in mind, you can use
ML String Creator to locate an ML subroutine
somewhere in memory, turn it into one or more
string assignment statements, and LIST the state-
ments to disk. It is your responsibility to initially
load the ML into memory. If you're using an
assembler that lets you switch back to BASIC
without erasing memory, you can assemble di-
rectly to memory and then load ML String Cre-
ator to convert the object code into strings.

The program begins by requesting that you
supply the first and last memory addresses (in
decimal) of your routine, the name of the string
variable to be created, and a line number for the
first string assignment statement. A maximum of
80 bytes can be contained in a single statement



string, and the maximum ML program length
accommodated by the program is 256 bvtes.

The string variable name is limited to seven
characters, including the trailing $ symbol which
must be present. Finally, the line number for the
first string assignment statement must be greater
than 190. Subsequent lines are numbered in in-
crements of ten.

ML String Creator is self-modifying; the
string assignment statements become a part of
the program. However, the part of the program
which is taking care of business protects itself
from modification. The program can be used
repeatedly without being reloaded, but it will
grow in size.

The self-modification feature is also used to
produce a LIST statement at line 150. In the list-
ing below it appears as a REM statement, but
after the string assignment statements are created
it will be modified.

Finally, ML String Creator will prompt you
for the filename of the disk file in which it will
store the assignment statements. This filename
and the first and last statement numbers of the
created statements are concatenated with 150
LIST, in addition to the appropriate commas and
double quotes, to form a genuine LIST statement.

Checking For Quotes And Carriage
Returns

Before retiring, the program will indicate the
memory locations, if any, at which a decimal
value of either 155 or 34 was encountered. The
program substitutes a value of zero in these in-
stances. If more than ten occurrences of 155 or
34 are detected, the program stops with an error
message.

The technique used to create the strings con-
sists of printing string assignment statements on
a previously cleared screen, just as you would do
from the keyboard if you were typing in a BASIC
program. After the last string assignment state-
ment is placed on the screen, a CONT statement
is written on the screen in immediate mode (that
is, with no statement number).

Another feature of the program is its auto-
matic RETURN. Normally when you press RE-
TURN after typing a BASIC statement, the
statement is either immediately executed (for ex-
ample, LIST) or incorporated into your BASIC
program (for example, 10 A=B*C). The Atari has
a switch which makes pressing the RETURN key
optional. The switch is location 842, which
usually contains a 12. POKE 842,13 switches to
automatic RETURN.

Brace Yourself For Fast Action
Processing takes place rapidly when the com-
puter presses RETURN, so be prepared. The

commands to be processed must be both correct
and in the right place on the screen, and the
cursor must be positioned on or above the first
statement. If an error is detected, a message will
be written on the screen, but the Atari, using the
automatic RETURN, will process the error mes-
sage as a command and a syntax error will result.

Lines 50 and 70 write the string assignment
statements onto the screen. Line 85 places CONT
on the screen and positions the cursor at the top,
well above the first statement to be processed.
The switch at location 842 is set at line 90. Then
the program is stopped. When you are entering
BASIC statements from the keyboard, you don’t
have one of your BASIC programs executing, and
that is what is happening here, except that the
text is “typed,” the cursor is positioned, and RE-
TURN supplied by the computer.

Watching The Atari Type

If you want to watch this action, you can see
most of it by looking at the screen carefully. In-
sert the following statement to see what the
screen looks like immediately before processing;:

86 GOTO 86

Press BREAK to regain control; a STOPPED
AT LINE 86 message will be displayed, destroy-
ing portions of the information which you are
attempting to view.

The figure below depicts a typical screen im-
age immediately following the STOP statement
in line 90 and just before the automatic RE-
TURN. (Of course, the actual string characters
will vary depending on the ML subroutine you
are reading.) Don't forget to delete line 86 when
you've seen enough.

'2:"22(15"--”"5 oF h v
vv-w l-{ v' v_mv:'l?tﬁzigﬁﬁ vyooe
od veo{bK
1918 as (81)-" | 1 8990 |owuwvv+u£vc

ve H nwwvwww- YPV{tI46€7€GHh !
P 2] Fegez
1826 A 61)-"(090-&99?7{]H VY6 E) PV R0VOV
wwvuﬂh 9?90 (v VA vPPPveVYY [[Vvvevevee

V) [SVIVPPVPPIVIPYIYT!
1oz A5 (2413 =LA H v (VTIvZOVROYP"
ONT

The CONT statement is the last one exe-
cuted by the flying cursor before it returns con-
trol to your program. (The immediate execution
of GOTO 100 would have the same effect.) The
same technique is used to create and incorporate
the LIST statement.

With a little imagination, you can modify
this program to accept other forms of input of
decimal or hexadecimal values to be converted to
character strings, or to accept an ML object file
from disk.

If you are interested in adapting some of
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these techniques to your own programs, there are
a few things to watch out for. First, when placing
the cursor at the top of the screen prior to
activating the automatic RETURN, be sure to
allow sufficient room so the screen text produced
by the STOP statement won't overwrite the
statements which your program placed on the
screen. Second, be sure to turn off the automatic
RETURN (POKE 842,12) when you're done.

ML String Creator

Please refer to "COMPUTE!'s Guide To Typing In
Programs’* before entering this listing.

PF1 REM ML STRING MAKER
H2 REM Writes string assignment sta
tements from up to 256 memory lo
cations and LISTs them on disk.
1@ DIM NAME$(1@¢)  RTN(11),RTN1C(11)
£ 208 ? CHR$(125):;"ENTER -":7 "START
ADDRESS";: INPUT FRA:? " END ADD
RESS":: INPUT LBA
IN25 ?2 " STRING NAME":: INPUT NAME$:"?
" FIRST STATEMENT NUMRER":: INP
UT FSN:SN=FSN-1@: I=LEN(NAMES$)
(3@ IF LBA<FBA OR LRA-FRAX25S5 OR I<
2 OR I>7 OR NAMES(I,I)<>"$" OR
FSN<191 THEN 2 CHR$(253):G0T0 2
)
M35 ? CHR${(125):? :DISP=-72:FBA=FRA
-80
0] 4@ SN=SN+19:FBA=FRBRA+8@:DISF=DISP+8
@g:1F FRA>LBA THEN GOTO 8%
fL 45 RANGE=79:1IF LBA-FRA<79 THEN RAN
GE=LBA-FBA
F0S@ ? SN;” ":NAME$:;" (":DISP:")=";CH
R$(34):;:FOR I=FBA TO FBA+RANGE:
J=PEEK (1)
0 &@ IF JI=15% THEN J=0:K=K+1:RTN(K)=
I1:IF K=11 THEN 19a@
1 &S IF J=34 THEN J=@:L=L+1:RTNI1(L)=
I:IF L=11 THEN 19¢@
AL7@ ? "{ESCX";CHR$(J);:NEXT I:? CHR
$(34)
AN7S5 GOTO 48
fFPB8S5 ? "CONT*":POSITION 9.9
(6 9@ POKE 842,13:5T70P
N19@ POKE 842,12
(k118 ? CHR$(125):;"ENTER —-":? " FILE
NAME"; : INPUT NAMES$
LA120 2?2 CHR$(125):? :? ::? "15@6 LIST"
sCHR$(34);:"D: ";NAMES; CHRS (34) 3
"OMsFSN;","3SN-1@:? "CONT":P0S
ITION ©,9
H8 130 POKE 842,13:STOP
PE 14@ POKE 842,12
N 145 ? CHR$(129):;"LISTING ":NAMES
K159 REM LIST statement will be ins
erted here.
IP1&6@ ? CHR$(125):1F K>8 THEN ? "Zer
o substituted for 155 3":FOR I
=1 TO K:? " "3;RTN(I);:NEXT I
NF 178 IF L>3 THEN ? :? "7ero substit
uted for 34 ?":FOR I=1 TO L:7?
" "sRTNLIC(I);:NEXT I

KA 180 END
0198 ? CHR$(125):? "TDO MANY 155s A
ND/OR 34s":END ©
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MAXIMIZE STORAGE CAPACITY
ON YOUR ATARI 1050+ DISK DRIVE
WITH THE HAPPY 1050 MAXIMIZER™

Now you can store twice as much data on your
ATARI 1050 disk drive with this easy to install high
quality plug in adapter. Requires no soldering and no
permanent modifications. Runs ali popular true double
density programs, utilities, and operating systems.

tne

\2ER

You can upgrade your HAPPY 1050 MAXIMIZER to
a WARP SPEED HAPPY 1050 ENHANCEMENT".
Improves reading and writing speed 500% and comes
with the HAPPY COMPUTERS WARP SPEED
SOFTWARE" package. Makes your ATARI 1050 the
most powerful disk drive available. Easy plug in installa-
tion lets you upgrade your HAPPY 1050 MAXI-
MIZER to WARP SPEED at any time.

Take COMMAND with the
HAPPY 1050 CONTROLLER™

When used with the ENHANCEMENT or MAXI-
MIZER allows writing on the flip side of disks without
punching holes. Selects protection from writing on
valuable disks. Selection can be made both from
software commands and a three position switch.
When used with the ENHANCEMENT allows both
switch and software control of reading and writing
speeds. Plug in installation requires no soldering. May
be used without ENHANCEMENT or MAXIMIZER
with manual control of write protection.

Discount prices through Dec. 31, 1984:
HAPPY 1050 MAXIMIZER complete $12495
MAXIMIZER to ENHANCEMENT UPGRADE $129.95

{You must already have a Happy 1050 Maximizen
HAPPY 1050 MAXIMIZER with factory installed
MAXIMIZER to ENHANCEMENT upgrade. same as
WARP SPEED HAPPY 1050 ENHANCEMENT ....$24995
HAPPY 1050 CONTROLLER
WARP SPEED HAPPY 810 ENHANCEMENT"
for 810 disk dnve (supports high speed
single density) $24995

Price above include free delivery in the USA.
California residents add 6.5% sales tax.

*Note: ATARI 1050 ts a trademark of Atari, Inc.

HAPPY COMPUTERS, INC.
P.O. Box 1268, Morgan Hill, CA 95037
(408) 779-3830




Commodore File Protector

John Dearinger

You won't have to worry about accidentally erasing
important files off your disks with “Commodore File
Protector.” It lets you protect individual files or
entire disks. The program works on any Commodore
64, VIC-20 with at least 3K RAM expansion, Plus /4,
or 16 with a 1541 or 1541-compatible disk drive.

Have you ever scratched a program on a disk
and then realized you just deleted the wrong
one? Perhaps it was a mental error, or maybe
you used a filename with a wild card (* or ?) and
got rid of more than you bargained for.

Some computers, such as Apple and Atari,
allow you to lock and unlock disk files, offering
some protection. Commodore computers, how-
ever, don’t have any such commands. Neither
does the Commodore 1541 disk drive. Yet, in-
terestingly enough, the 1541 does have the rou-
tine built into its Disk Operating System (DOS).
In fact, the disk drive actually uses the routine to
check for a locked file during a write operation.

Here’s what happens. Whenever the 1541
starts to scratch a file, it first must find the file on
the disk to make sure it exists. Once it is found,
the disk drive knows several things about the
file, because this information is stored with the
filename in the directory on track 18. It knows
the track and sector where the first block of the
file is stored on the disk. It knows how long the
file is and the file type (PRG, SEQ, etc.) by read-
ing the byte stored in the first location of each
file entry. The first byte normally is a number
from 128 to 132 decimal. (See the charts on
pages 56 and 57 of the 1541 User Guide.) Another
DOS routine also checks this location to tell if a
file is locked or not. If bit 6 is set, DOS knows
the file is locked and won’t modify it in any way.
For example, if the 1541 finds the number 194
decimal instead of 130 decimal, it knows that a
PRG file is locked.

“Commodore File Protector” uses the direct
access disk commands to lock the files on a disk
so they cannot be deleted—until, of course,
they’ve been unlocked.

Disk Command Menu
To make File Protector compatible with your

computer, only one line must be added to the
program listing. If you have a Commodore 64,
add this line:

20 F1=4:F7=3:POKE53281,12:POKE53280,6
If you have a VIC-20, add this line:

20 F1=39:F7=63:NS=4:U$=LEFTS (US,23)

If you have a Plus/4 or 16, add this line:

20 FORA=1TO8:KEYA,"":NEXT:KB=239:5F=1347:

KL=198:F1=4:F7=3

Once File Protector is running, you'll have
several options on a menu. First, you can view a
directory. This option is offered within several of
the routines as well.

You have the option to lock all the files on a
disk at once. This will save you a great deal of
typing and time when you first use the program
on a disk.

You can choose to lock or unlock one spe-
cific file at a time, in case you later want to
scratch a file or modify a file and replace the old
version.

When a file is locked, a less-than sign ap-
pears to the right of the file type whenever you
list the directory—whether you LOAD "“$”,8, use
DOS 5.1, or choose option 1 on the File Protector
menu.

Scratching a file is another option on the
menu, and the only one that allows wild cards (*
or 7). All the other options require you to enter
the exact filename. Some interesting possibilities
arise from this. For example, by locking some
files and not others, you could clear a disk of un-
wanted files with many different names (and
save a lot of typing) just by specifying an asterisk
(*) for a filename to delete.

The last option on the File Protector menu
allows you to lock or unlock the entire disk itself.
It's best to use this command only on full or
completed disks, though, because once the disk
is locked, it cannot be written on again until it is
unlocked. Locked files on a disk don't prevent
the rest of the disk from being used.

Not Totally Foolproof
There are three normal ways to remove files
from a disk:
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1. Scratch the file

2. Clear the directory with OPEN15,8,15,”N0:filename”

3. Reformat the disk with OPEN15,8,15,N0:filename,
ID#"”

Files locked with Commodore File Protector
will withstand number 1 but not numbers 2 and
3. A locked disk will withstand numbers 1 and 2
but not number 3.

One final word of warning: I strongly recom-
mend that you do not use this program on any
commercial software. These programs often use
parts of track 18 in their copy protection, and
since File Protector alters that track, it may change
something that shouldn’t have been changed.

No More Sticky Tabs

The method for locking the entire disk is similar
to that for locking a file. In track 18, sector 0, the
Block Allocation Map (BAM) is stored. The first
two locations (bytes 0 and 1) tell the 1541 where
it can find the first directory block containing the
first eight filenames on the disk. The third loca-
tion (byte 2) denotes on which drive this particu-
lar disk was formatted. This location should
contain the hexadecimal number $41 (65 deci-
mal), which indicates 1541 and 4040 format. If it
doesn’t, the 1541 will assume that the disk was
formatted on a different disk drive and will read
the disk, but refuse to write on it.

So, by writing a different number at this
location, the disk can be effectively write-
protected. No more of those sticky little tabs that
are always coming off anyway.

The program also changes location 166 from
a $41 (65 decimal) to a $42 (66 decimal). This
has no effect on whether the disk is write-
protected or not, but is done only to visually in-
dicate a locked disk. The directory header will
read 0 “Diskname” ID 2B—note the 2B instead
of the normal 2A.

Commodore File Protector
Please refer to "COMPUTE!'s Guide To Typing In
Programs” before entering this listing.

5 PRINT"{CLR}":Q$=CHRS$(13) srem 59

19 Us="{RvS} {48 SPACES]}":KB=198:SF=653:KL

=203 :N5=12 srem 223
5@ GOSUB1240:GOTO1988 :rem 232
60 PRINT#15,"U1":;2:0;:;T;S:G0T0678 :rem 119
78 PRINT#15,"B-P 2 @":PRINT#15,"U2";2:98;T

:+S:GOT0O670 srem 90
8¢ T=PEEK(681):S=PEEK(682):RETURN :rem 8
9@ REM:::LOCK ALL FILES::: srem 3@

186 PRINT"{CLR}"SPC(NS)"LOCK ALL FILES":P

RINTUS : GOSUB66J : T=18:5=1 :rem 75
113 P=2:GOSUB6H rrem 113
120 GET#2,AS$:T1=ASC(AS+CHRS$(@)):GET#2,AS:
S1=ASC(AS+CHRS (8)) :rem 196

130 FORI=@TO7 :PRINT#15,"B~P";2;P+32*I
:rem 133
149 GET#2,AS$:A=ASC(AS+CHRS$(@)) : IFA=.THEN1
70 srem 137
154 IFAAND64THEN179 :rem 106
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169

170
180

199
200
218
228

230

249

250

260

270

280

290
300

310

32¢

336

349
358

360
370

380

390
400
435

410
420
4308

440

4598
460

470

480

499
500

510
520
530
535

540
550
560

PRINT#15, "B~P";2;P+32*I:PRINT#2,CHRS (
AOR64) ; srem 248
NEXT:GOSUB78 : IFETHENRETURN :rem 21
PRINT"TRACK"T"SECTOR"S"IS LOCKED":T=T
1:5=S1:IFTTHEN119 srem 168
GOSUB738:GOSUB749 : RETURN :rem 35
REM: : :READ DIRECTORY::: srem 163

H$=CHRS$(18) :PRINT"{CLR} {RVS}HOLD [SHI
FT] TO PAUSE{DOWN} srem 20
GOSUB66@ : PRINT#15, "M-R"CHRS$ (144 ) CHRS (
7)CHRS(23) srem 103
FORI=@TO22:GET#15,AS$ :H$=HS$+ (AS+CHRS (@
) ) :NEXT:PRINTHS" {BLK]}" : POKE140,1:T=18

:S5=1 srem 84
GOSUB6M:5YS828:GOSUB8M : IFPEEK ( SF ) THEN
WAITSF,1,1 :rem 8
IFTTHEN240 :rem 63

PRINT#15, "M~R"CHRS (258 )CHRS(2) :GET#15
,LO$:PRINT#15, "M=-R"CHRS (252 )CHRS(2)
s:rem 224
GET#15,HIS:PRINTASC(LOS+CHRS (@) )+256*
ASC(HIS$+CHRS(®))" BLOCKS FREE:rem 188

GOSUB730:GOSUB749: POKE140,9 : RETURN
:rem 125
REM:: : INPUT NAME::: srem 140

PRINT"{DOWN}[F1] EXIT{13 SPACES}[F7]
{ SPACE}DIRECTORY :rem 166

PRINT" { DOWN } FILENAME? "CUS; :POKEKB, @:
Fg="" :rem 1906
KQ=PEEK(KL) :GETAS : IFAS=""ANDKQ=64 THEN
320 srem 131
IFKQ=F10ORKQ=F7THENPRINTCHRS (20 ) : RETUR
N srem 246
IFA$=CHRS$ (20 )ANDFS=""THEN320 :rem 254

IFAS=CHRS (13 )ANDFS$ <> " "THENPRINTCHRS ( 2
@) : RETURN srem 4
IFAS=CHRS$ (13 )ANDFS$=""THEN32@ :rem 2

IFAS$S=CHRS (20 ) THENPRINTCHRS (20 )ASCUS; :
F$=LEFT$(FS$,LEN(F$)~1):GOT0328:rem 98

PRINTCHRS (20 )ASCUS; :F$=F$+AS$:GOT0320

srem 27
REM:::LOCK A FILE::: srem 182
PRINT" {CLR]}"; trem 51

PRINTSPC(NS)"LOCK A FILE":PRINTUS
crem 12

GOSUB3@d : IFKQ=F1 THENRETURN :rem 208

IFKQ=F7THENGOSUR21@:GOT04@5 :rem 201

POKE679,1:GOSUB780 : GOSUB66@ : T=18:S=1
srem 167
GOSUB6@ :SYS828 : A=PEEK(252) : IFATHEN470@
srem 244
GOSUBS0 : IFTTHEN440 :rem 181
PRINT" {DOWN} {RED}FILE NOT FOUND{BLK]}
{DOWN ]} " :GOTO410 :rem 206
IF (AAND64 ) THENPRINTFS : PRINT" IS ALREA
DY LOCKED":GOSUB730:GOSUB74%:G0OTO518
rrem 44

P=PEEK(255) : GOSUB6@: PRINT#15, "B-P"; 2;
P:PRINT#2,CHRS (AOR64); :rem 243
GOSUB70 : IFETHEN409 :rem 85
GOSUB730 :PRINTFS$ :PRINT"IS LOCKED":G0OS
UB740 srem 142
POKE679,0 :GOT0409 srem 206
REM:: :UNLOCK A FILE::: :rem 4
PRINT" {CLR}": trem 55
PRINTSPC(NS)"UNLOCK A FILE":PRINTUS
srem 179
GOSUB390 : IFKQ=F1THENRETURN srem 212
IFKQ=F7THENGOSUB21@ :GOTO535 srem 209

POKE679,1:GOSUB780:GOSUB668:T=18:5=1
:Tem 171



570

580
594

51517

610

620
630

640
650

660

670
680

690

70@

710

729

739
740

758

768
779
7806

790

804
810

820
8309
840
85d@
860
878
880
890
895
999
91a
920

930

949

950

960

GOSUB6@ : SYS828 : A=PEEK (252 ) : IFATHEN680
:rem 243
GOSUBS@ : IFTTHENS 70 :rem 109
PRINT" {DOWN} {RED}FILE NOT FOUND {BLK}
{DOWN ] " :GOT0548 :rem 214
IF(AAND64 )= .THENPRINTFSQS"IS ALREADY
{ SPACE }UNLOCKED" : GOSUB730 : GOSUB748 : GO

TO640 :rem 231
P=PEEK(255):GOSUBGG:PRINT#IS,"B—P";Z;
P:PRINT#2,CHRS (AAND135); s:rem 79
GOSUB7d: IFETHENS 30 s:rem 84

GOSUB73@ :PRINTF$ :PRINT"IS UNLOCKED":G

0OSUB740Q srem 53
POKE679,@:GOTO53@ srem 214
REM: : :OPEN FILE::: :rem 45

CLOSE2:CLOSE15 :0PEN15,8,15,"I@" :OPEN2
. 8,2,"8" :rem 254
INPUT#15,E,EMS,ET,ES :rem 146
IFE=730RE=26THENGOSUB738:GOTO718

srem 248
IFETHENPRINT" { RED} {RVS}ERROR: " : PRINTE
", "EMS$","ET","ES"{BLK}" :GOSURBR73@ :END

:rem 225
RETURN :rem 119
IFE=73THENPRINT"DISK IS LOCKED" :GOSUB
740 : RETURN srem 251
PRINT"REMOVE WRITE PROTECT TAB":GOSUB
749 : RETURN srem 42
CLOSEZ2:CLOSE15:RETURN crem 114

PRINT" {RVS} {DOWN}PRESS ANY KEY{DOWN]}"

: POKEKB, @ :rem 80
KQ=PEEK(KL) :GETAS : IFAS$S=""ANDKQ=64THEN
758 :rem 145
RETURN :rem 125
REM:: :STORE NAME FOR ML::: srem 12

IFLEN(FS$)<16THENFS$=FS$S+CHRS(160) :GOTO7
80 srem 209
FORI=1TOLEN(FS$) : POKE683+I,ASC(MIDS (F$
+,I1,1)):NEXT:POKE70¢,8:RETURN :rem 199
REM:::LOCK ENTIRE DISK::: srem 243
PRINT" {CLR}"SPC(NS)"LOCK ENTIRE DISK"
:PRINTUS :rem 116

PRINT" {DOWN}INSERT DISK IN DRIVE

{2 SPACES][F1] TO ABORT":FORTD=1TO900¢
:NEXT :GOSUR740 srem 8
IFKQ=F1THENRETURN crem 137
GOSUB66@:T=18:5=0 : GOSUB6@ : PRINT#15,"B
-p 2 2" trem 233
PRINT#2,CHRS(66); :PRINT#15,"B-P 2 166
":PRINT#2,CHRS$(66); :GOSUB7@: IFETHENS]
4] srem 42
GOSUB738:GOSUB66@ :GOSUB730 srem 98
PRINT"THE DISK IS NOW WRITE PROTECTED

" : GOSUB74@ : RETURN :rem 176
REM: : :SCRATCH A FILE::: srem 73
PRINT" {CLR}"; :rem 64

PRINTSPC(NS)"SCRATCH A FILE":PRINTUS

:rem 248
GOSUB3@8 : IFKQ=F1THENRETURN :rem 212
IFKQ=F7THENGOSUB21@ :GOT0895 :rem 218

INPUT" {DOWN}ARE YOU SURE";A$:IFAS$<>"Y
"THENS89@ csrem 73
GOSUB66@ : PRINT#15, "S@: "+FS : INPUT#15,E
,EMS$,ET,ES:IFE>1THENGOSUB68@ : GOTO890
srem 215
GOSUB73@ : IFET=.THENPRINT" {RED}FILE IS
LOCKED OR NOT ON DISK{BLK}":GOSUB740
:GOTO8B90 srem 97
IFET>1THENPRINTET ; EMS : GOSUB74@ : GOTO89
%} :rem 228
PRINTFS : PRINT"IS SCRATCHED" :GOSUB740:

970
980

990

1689
1919
1920
1030
1040
1058
1060
1970
1080
1090
1166
111¢
1120
1130
1140
1150
1160
1179
1180
1198
1200
1214
1229
1230
1249
1250
1260
1270
1286
1290
1300
1318
1320
1330
1340
1350
1360
1370

138¢

1399

GOTO0894 s:rem 55
REM: : :UNLOCK A DISK::: srem 24
PRINT" {CLR}"SPC(NS)" UNLOCK{2 SPACES}
DISK" :PRINTUS :rem 88

PRINT" {DOWN}INSERT DISK IN DRIVE
{3 SPACES}[F1] TO ABORT" :FORTD=1TO903

:NEXT:GOSUB740 :rem 16
IFKQ=F1THENRETURN trem 175
GOSUB660:T=18:5=0:GOSUB6@ trem 44

PRINT#15, "M-W";CHRS (1) ; CHRS$ (1) ; CHRS (
1);CHRS(65); srem 135
PRINT#15,"B-P 2 2" :PRINT#2,CHRS$(65);
:PRINT#15,"B-P 2 166" :rem 251
PRINT#2,CHRS$(65) ; :GOSUB7@ : IFETHENQ980

:rem 202
GOSUB60 : GOSUB73@ :PRINT"DISK IS UNLOC
KED srem 5
GOSUB74@ : RETURN srem 252
REM: : :MAIN MENU::: srem 98

PRINT" {CLR} {BLK]} [DOWN}"SPC(NS-2)"<<F

ILE PROTECTOR>>" :rem 31
PRINT" {DOWN} 1) DIRECTORY srem 153
PRINT" 2) LOCK ALL FILES :rem 65
PRINT" 3) LOCK A FILE :rem 88
PRINT" 4) UNLOCK A FILE :rem 253
PRINT" 5) LOCK ENTIRE DISK :rem 237
PRINT"” 6) UNLOCK A DISK :rem 12
PRINT” 7) SCRATCH A FILE :rem 63
PRINT" 8) QUIT :rem 27
PRINT" {2 DOWN} ENTER YOUR CHOICE"
srem 52
GETAS : IFAS=""THEN1189 t:rem 183

C=VAL(AS$):IFC<1ORC>8THEN118@:rem 176
ONCGOSUB21@,160,4¢9,530,819,988,8949,

1229 srem 71
GOT01080 trem 198
CLOSE2:CLOSE15 :END :rem 148
REM: : : VARIABLES & M/L::: trem 141

POKE679,0:POKE148,0 :CUS=CHRS {31 ) +CHR
$(161)+CHRS(144) rrem 102
FORQZ=828T010606 : READZQ :POKEQZ, ZQ:NEX
T:RETURN srem 34
DATA 169,0,141,168,2,133,253,162,2,3
2,198,255,32 srem 46
DATA 228,255,141,169,2,32,228,255,14
1,179,2,239,253 .srem 192
DATA 230@,253,32,228,255,133,252,165,
253,133,255,32,228 srem 91
DATA 255,32,228,255,230,253,2309,253,
169,8,32,228,255 trem 241
DATA 236,253,153,189,2,200,24,192,16
,144,242,160,243 s:rem 230
DATA 32,228,255,238,253,165,144,249,
3,141,168,2,200 t:rem 178
DATA 208,241,165,252,208,7,173,168,2
,208,22,240,191 :rem 194
DATA 165,140,249,3,32,199,3,173,167,
2,249,3,32 srem 191
DATA 175,3,173,168,2,246,171,32,204,
255,96,160,0 srem 42
DATA 185,172,2,249,8,217,189,2,208,7
, 200,208,243 srem 47
DATA 238,168,2,96,169,0,133,252

:rem 245
DATA 96,160,0,185,189,2,248,6,32,210
, 255,200,208 :rem 41
DATA 245,165,252,41,64,240,10,169,14
4,32,210,255,169,60,32,219,255,169

trem 111
DATA 13,32,210,255,169,144,32,218,25
5,96 trem 167 ©
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PROGRAMMING THE TI

C Regena

Maiching Quiz

This month'’s column presents a general matching-
quiz program that can be adapted to any topic. It
contains no graphics or sound, so it should be
easy to translate to other computers. Feel free to
add your own graphics and sound to enhance
your particular quiz.

The sample program is a quiz of terms and
their definitions. This particular quiz can be used
in a computer literacy class for learning general
computer terminology.

First the program prints a definition on the
screen followed by 12 possible terms. The user
must press the letter corresponding to the term
defined. If the answer is correct, the program
continues and that definition will not appear
again. If the answer is incorrect, the program
gives the correct answer and the definition will
appear again.

The score is kept by keeping track of how
many times an answer is attempted. A perfect
score in this case would be 12. Each time a defi-
nition is shown, the score is incremented.

If you want to use this matching quiz for
several different topics, type in and save the pro-
gram consisting of lines 100 through 710. Now,
to build a custom program, start with this basic
structure and then add DATA statements starting
at line 720. Then save the quiz on a different
tape or with a different name on the disk. Dif-
ferent quizzes will simply have different DATA
statements. You may also need to change the
instructions.

Creating DATA Statements

Notice that each DATA statement contains two
items separated by a comma. The first item is the
term, and the second item is the corresponding
definition. If the definition contains a comma, it
must be surrounded by quotation marks. Other-
wise, the computer will mistake the characters
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after the comma for another DATA element.

On a quiz for a different topic, use the same
idea—put matching parts in the same DATA
statement.

Line 110 DIMensions arrays for the quiz.
Since this quiz has 12 definitions and terms, the
numbers in the DIM statement are 12. You will
need to adjust this for the number of items in
your own quiz. Line 120 sets the variable N to
12 for the 12 items in this example program. If
you have a different number of items, be sure to
change this line.

Lines 130-200 clear the screen and print the
instructions. Lines 210-230 READ from the
DATA the 12 words (W$) and their correspond-
ing definitions (D$). Within the FOR-NEXT loop,
a counter with the variable name A varies from 1
to 12. Line 220 looks for DATA statements and
reads in order first a word W$(A), then the defi-
nition D$(A). The number A keeps them matched
up properly. Make sure when you type your
DATA statements that you have matched pairs of
items (separated by commas).

Program Setup

Lines 240-270 wait for the user to press ENTER
before clearing the screen to start the quiz. Line
280 initializes the score (SC) to zero at the begin-
ning of each quiz.

Lines 290-310 set up a temporary word file
array, T$(A), which is the same as the original
W$ array. This temporary array is used in choos-
ing the terms for the quiz.

Lines 320-550 perform the quiz for the
number of items to be matched, N, or in this
case 12. Line 330 increments the score SC for
each time a definition is shown.

Line 340 clears the screen. Lines 350-370
randomly choose one of the terms which has not



previously been matched correctly. The term
chosen is denoted by the number R. Line 380
prints the definition D$(R) corresponding to the
term chosen.

Lines 390-420 print all of the terms possible
for answers with a letter to indicate the answer.
Line 430 sounds a prompting tone. Lines 440-460
accept the user’s answer, making sure the key
pressed is an acceptable letter of one of the
terms, then prints the letter chosen.

Evaluating The Answer

Line 470 tests the user’s response with the cor-
rect answer stored in R. If the answer is in-
correct, lines 480-510 print the correct answer,
wait for the user to press ENTER, then branch
back to line 330 to increment the score and print
the next definition. If the answer is correct, lines
520-540 print the message CORRECT!, set T$(R)
equal to the null string so the term cannot be
chosen again, and then wait for the user to press
ENTER. Line 550 increments P for the loop
counter to go to the next problem.

After the quiz is complete and all terms have
been correctly matched, line 560 clears the
screen. Lines 570-580 print the possible score
and the user’s score. Lines 590-600 print a mes-
sage if there is a perfect score.

Lines 610-670 present the option to try the
quiz again or to end the program.

Lines 680-710 contain the subroutine to wait
for the user to press the ENTER key before
continuing the program.

Lines 720-840 in this program contain the
data for the quiz. Notice that some of the defi-
nitions contain extra spaces. These are used to
print the definition on the 28-column screen
without splitting words.

Customizing The Quiz

Now to change the topic of the quiz. Decide how
many items will need to be matched. Keep in
mind how it will look when printed on the 24-row
screen. Change the DIMension statement of line
110 and the definition of N in line 120 to reflect
the number of items.

Next add the DATA statements starting with
line 720. For example, if you want a quiz on
BASIC programming commands, a typical DATA
statement might be:

720 DATA GOTO,Command to transfer program
control

A history quiz might contain:

720 DATA 1492,Columbus discovered America.
An algebra quiz could use:

720 DATA x=2,x+5=5x—3
A states and capitals quiz could use:

720 DATA Providence,Rhode Island

When typing the DATA statements, make
sure there are matching pairs. If there are short
words, you may put more than one matching
pair in a DATA statement—just be sure to use
commas to separate each item. With longer
phrases, make sure you use spaces to print the
phrase properly on the screen without splitting
words.

Remember that you can add your own sound
effects and graphics for positive reinforcements
on correct answers. You may also wish to use
graphics and sound as part of the matching
process.

If you wish to save typing effort and obtain
a copy of this program, send a blank cassette or
disk, a stamped, self-addressed mailer, and $3 to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720
Please be sure to specify the title of the program
and the type of computer you use.

Matching Quiz For Tl
Piease refer to "COMPUTE!'s Guide To Typing In
Programs’’ before entering this listing.

REM MATCHING QUIZ

DIM W$(12),T$<¢12),D%(12)

N=12

CALL CLEAR

PRINT TAR(9);"CHAPTER 1"

PRINT :::"A DEFINITION WILL BRE
GIVEN."

FRINT
PRINT

PRINT
PRINT
PRINT
EMS. "
FOR A=1 TO N
READ W$(A),D$(A)
NEXT A
PRINT
CALL KEY(#,K,S)
IF K<3>13 THEN 253
CALL CLEAR

SC=g¢

FOR A=1 TO N
T$(A)=WS (A)

NEXT A

FOR P=1 TO N
SC=SC+1

CALL CLEAR
RANDOMI ZE

R=INT (NXRND) +1

IF T$(R)="" THEN
PRINT D$(R)::

FOR A=1 TO N
FRINT CHR$(&64+A) ;"
NEXT A

PRINT

CALL SOUND(1S#, 15060, 2)
CALL KEY(@,¥,5)

100
114
129
139
140
150

"CHOOSE THE TERM WHICH"
"MATCHES THE DEFINITION.

169
17@

189 "PRESS5 THE LETTER OF THE

"ANSWER. "
"THERE WILL BE"3;N;"PROBL

194
2aa

219
229
230
244 ::"PRESS <ENTER> TO START
259
269
279
280
290
390
319
3249
3349
34a
359
260
79
89
99
4014
410
429
439
440

364

IS (A)
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April 1985 119


http:W$CA>,D.CA

458 IF
469
479
48a
490
S0
510
s52g
530
540
55
S60
570

(F<6T)+ (K >54+N)YTHEN 444
FRINT CHR${K)::

IF E-64=R THEN 524

FRINT "THE COFRRECT ANSWER I3"
FRINT CHhi(R+é4);"——";w$(R)
GOSUR &89

GOT0 33a

PRINT "CORRECT'"

TE(R)=""

GOSUR &89

NEXT F

CALL CLEAR

PRINT "THERE WERE";N;"DEFINITIO
NG. "
PRINT
RSz :
IF SC<>N THEN &10)

PRINT "GOO0OD WORKE ! ":::

PRINT "PRESS 1 TO TRY AGAINT
PRINT "{& SFACESI2 TO END FROGK
AM

CALL KEY (@, ,S5)

IF K=49 THEN 27¢

IF K<>50 THEN 63@

FRINT END":z:

STOP

FPRINT :"PRESS <“ENTER™.'";:

CALL KEY{(8,K,S5)

IF E<>13 THEN &99

RETURN

DATA DOCUMENTATICN, THE BROOKS AN
D MANUALS THAT ACCOMPANY A COM
PUTER-RELATEDPRODUCT

DATA SYSTEM,A SET OR ARRANGEMEN
T OF{S SFACES>PARTS ACTING TOGE

:"YOUR SCORE: ";SC;"ANSWE
S
6na
61@
&£29

629
&4
&5D
-Y-27]
6570
689
&9
a8
718
720

- - MWD
H- P4

73¢

THER TO(4 SPACESIPERFORM A FUNC
TION
DATA INFORMATION SYSTEM,"A SYST
EM THAT TAKES INFUT, FROCESSES
IT, AND PRODUCES INFORMATION
AS OQUTPUT"
DATA COMMUNICATION SYSTEM,"A 5Y
STEM THAT CONSISTS OF A SENDER,
A PHYSICAL CHANNEL, AND A RECE
IVER"
DATA HARDWARE,THE FHYSICAL COMP
ONENTS{S SFPACESIASSOCIATED WITH
A COMPUTER OrR OTHER SYSTEM
DATA SOFTWARE,FROGRAMS THAT CON
TROL THE(3 SFACESIFUNCTIONS OF
SYSTEMS
DATA NETWORK ,IWO OR MORE COMMUN
ICATING{3 SPACESIDEVICES THAT A
RE CONNECTED TOGETHER
DATA APPLICATION,WHAT
ITH COMFUTERS
DATA CIRCUIT.AN INTERCONNECTED
SET 0OF{(4 SPACESICOMPONENTS THAT
FERFORM AN ELECTRONIC FUNCTION
DATA RINARY SIGNAL,.A COMPUTER C
IRCUIT THAT IS REPRESENTED RY
TWO DIFFERENTLEVELS OF CURRENT
DATA DATA,"FACTS, NUMEERS, AND
SYMEOLS PROCESSED BY A COMFUTER
T0O PRODUCE INFORMATION®
DATA BINARY DIGIT (BIT),A RASIC
BUILDING EBLOCK OR(3 SPACESIUNI
T OF INFORMATION USED IN COMPUT
ER SYSTEMS
END @)

7440

rE-1

J79

784

790 IS DONE W

sua

S1a4

8406

THE BEGINNER’S PAGE

Tom R Hclfhill Eaitor

Programs Within Programs

Imagine what your life would be like if every
time you had to perform a routine task—such as
starting your car or switching on a TV—you had
to think really hard about it, almost as if you
were learning the task for the first time. Starting
a car doesn’t seem too difficult, but it does re-
quire you to execute a number of smaller tasks in
exactly the same sequence each time. You have
to find the right key, unlock the door, grasp the
handle, pull open the door, climb into the seat,
stick the key into the ignition, twist the key, and
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press the gas pedal.

Yet, unless the car is brand-new or belongs
to someone else, you can probably do all of this
with your eyes closed, like a blindfolded soldier
reassembling his rifle. That’s because you've per-
formed the actions so many times that they're
carved into your unconscious. You just think
start the car, and a little “program” takes over.

When you think about it, your brain stores
thousands of such tiny programs. They let you
perform everyday tasks almost on autopilot.
Without them, every routine action would be like



a new learning experience. Life might be more
interesting, like a young child’s, but you’d be a
lot less efficient.

Computer programs can benefit from the
same sort of efficiency. After all, a program at its
most basic level is just a list of instructions tell-
ing the computer how to perform some kind of
job. That job might be something as simple as
adding two numbers or something as complex as
modeling the economy of a large nation. Still,
even simple jobs can often be broken down into
several smaller tasks which are executed repeat-
edly. So why make the computer do things the
hard way? Why not equip your programs with
the same kind of subprograms that your brain
seems to use to automate routine tasks?

This concept of smaller programs within
larger programs is so powerful that virtually
every computer language offers some way to do
it. By identifying these repetitive tasks and turn-
ing them into subprograms or subroutines, you
can write programs that run faster, consume less
memory, and are easier to understand and
modify.

When To Use A Subroutine

Your brain acquires a subroutine by rote—it sub-
consciously memorizes a task that you perform
over and over again. Today’s computers aren't
quite intelligent enough to learn this way, so you
have to spell it out for them more literally with
BASIC commands.

First you have to decide when to take a
piece of a program and make it into a subroutine.
This judgment comes naturally after a while, but
as a general rule, any small task which is per-
formed more than once in a program is a can-
didate for a subroutine.

Once you've identified this task, you write
the little routine and make the program detour to
those lines whenever you need to perform that
task. At the end of each subroutine, you use the
command RETURN to automatically go back into
the main program and proceed with other things.

Let’s try an example. Assume you're writing
a program that frequently pauses and asks the
user to press a key. With no subroutines, this is
how clumsy the program would be:

90 DIM AS$(1):REM This line for Atari only

100 PRINT “During the Civil War,”

110 PRINT “more American soldiers died”

120 PRINT “than in all other”

130 PRINT ”American wars combined.”

140 PRINT “PRESS C AND RETURN TO
CONTINUE";

150 INPUT A$

160 IF A$<>“C” THEN GOTO 140

170 PRINT ‘Poor medical care accounted”

180 PRINT “for many casualties,”

190 PRINT “but outmeoded military tactics”

200 PRINT “were also to blame.”

210 PRINT “PRESS C AND RETURN TO
CONTINUE";

220 INPUT A$

230 IF A$<>“C” THEN GOTO 210

Notice how the lines which ask the user to
press a key (lines 140-160 and 210-230) are sim-
ply repetitious; only the line number references
are different.

In each case these lines keep printing the
prompt PRESS C AND RETURN TO CONTINUE
until the user presses the C key. (Make sure to
press a capital C if you try running this example.
If you have a TI-99/4A, change every occurrence
of THEN GOTO to THEN in this and all follow-
ing examples.) A little three-line routine like this
one might not seem like much, but if it’s re-
peated throughout a long program, considerable
space and programming time would be wasted.
This is an ideal candidate for a subroutine.

Why Not GOTO?

At this point, you might be thinking about build-
ing a subroutine with the GOTO command. After
all, a subroutine requires a detour from the main
program, and GOTO is a programming detour
(see last month’s column). Why not just jump to
the subroutine with GOTO and then exit from it
the same way? The program might look like this:

90 DIM A$(1:REM This line for Atari only
100 PRINT “During the Civil War,”

110 PRINT “more American soldiers died”
120 PRINT “than in all other”

130 PRINT “American wars combined.”
146 GOTO 1000

150 PRINT “Poor medical care accounted”
160 PRINT “for many casualties,”

170 PRINT “but outmoded military tactics”
180 PRINT “were also to blame.”

190 GOTO 1000

200 PRINT “For instance, many battles”
210 PRINT “were fought with mass charges”
220 PRINT “of infantry and cavalry.”

230 GOTO 1000

1000 PRINT “PRESS C AND RETURN TO
CONTINUE";

1010 INPUT A$

1020 IF A$<>"C” THEN GOTO 1000

1030 GOTO 150

At first this seems to fit the bill. The lines
which await the user’s keystroke are grouped to-
gether in a neat subroutine at the end of the pro-
gram. All it takes is a simple instruction—GOTO
1000—to activate (or call) the subroutine.

If you try running the program, however, a
problem soon becomes apparent. The subroutine
works great the first time it’s called. The first
paragraph of text appears on the screen, followed
by the prompt, and the program continues print-
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ing when you press C. But after the second time
the subroutine is called, the program prints the
second paragraph all over again! In fact, it keeps
printing the same paragraph no matter how
many times you press C—it never reaches the
third paragraph at all.

GOTO is the culprit. GOTO 1000 works
okay for calling the subroutine, because the rou-
tine is always at line 1000. But GOTO doesn't
work so well when returning from the sub-
routine. The line number in the routine’s final
GOTO statement is fixed (GOTO 150), but the
line number where the program should continue
after calling the routine keeps changing. What's
needed is a substitute for GOTO that always
knows how to pick up where the program left
off. That substitute is the pair of commands
GOSUB and RETURN.

GOSUB: A GOTO With Brains

If you understood how the above programs
work, you'll have no trouble at all grasping
GOSUB and RETURN. GOSUB (which means
GOto SUBroutine) is merely a smarter version of
GOTO. The statement GOSUB 1000 does the
same thing as GOTO 1000—it detours the pro-
gram to line 1000. However, it also makes the
computer remember where it detoured from. Then,
when a RETURN statement is encountered, the
program automatically returns from the sub-
routine and begins executing the statement
which immediately follows the original GOSUB.

Here's how the previous example would
look after GOSUB and RETURN are substituted
for the GOTO statements that caused the
problem:

90 DIM A$(1):REM This line for Atari only
100 PRINT “During the Civil War,”

110 PRINT “more American soldiers died”
120 PRINT “than in all other”

130 PRINT “American wars combined.”
140 GOSUB 1000

150 PRINT “Poor medical care accounted”
160 PRINT “for many casualties,”

170 PRINT “but outmoded military tactics”
180 PRINT “were also to blame.”

190 GOSUB 1000

200 PRINT “For instance, many battles”
210 PRINT “were fought with mass charges”
220 PRINT “of infantry and cavalry.”

230 GOSUB 1000

240 END

1000 PRINT “PRESS C AND RETURN TO
CONTINUE";

1010 INPUT AS$

1020 IF A$<>"C” THEN GOTO 1000

1030 RETURN

Think how much memory (and program-
ming time) you could save by simply inserting a
GOSUB 1000 statement whenever you want the
user to press a key to continue, instead of
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redundantly entering the routine itself each time
you need it. The memory savings are even more
dramatic with longer subroutines.

For that reason alone, GOSUB and RETURN
are worth their weight in RAM chips. Yet mem-
ory conservation is only one advantage of using
subroutines in your programs. We already men-
tioned how they can increase execution speed
and help make programs easier to understand
and modify. But they can also drastically reduce
the time you spend writing and debugging a pro-
gram. Once you get a subroutine up and running
without bugs, you can call it with confidence
whenever necessary. If an error does result, you
can be fairly certain that something outside the
subroutine is causing the error. This narrows
down your search for the elusive bug.

Subroutines can also make it less intimidat-
ing to write large, complex programs. By break-
ing a big job down into many smaller jobs, and
then tackling them one at a time, the program
seems to fall together much more easily. In fact,
many programmers keep a library of frequently
used subroutines and stick them into new pro-
grams wherever needed.

Questions Beginners Ask
In manuals, books, and articles, I keep
seeing the term “default.” What does de-
fault mean?

Default means the way something starts out,

its normal condition. For example, many
computer games default to one-player mode. If
there are two players, you have to let the game
know by pressing a special key.

In computer terminology, default can refer to
the standard setting of a switch, the screen colors
when you first turn on the computer, the number
stored in a memory location before it’s altered by
a program, and many other things. For example,
the LOAD command on a Commodore 64 or
VIC-20 defaults to tape instead of disk. If you
type:

LOAD“PROGRAM NAME"”

the computer assumes you are loading from the

cassette recorder and responds PRESS PLAY ON

TAPE. To load a program from the disk drive,

you have to add a device number to the com-

mand which overrides the default:
LOADPROGRAM NAME" 8

Another example is a dot-matrix printer
which defaults to a standard typeface. To print in
a special typeface such as bold or italics, you
must send the printer a command (usually from
within a program) which overrides the default
setting. C



INSIGHT: Atari

Bill Wilkinson

Atari Acquires Apple!

As [ write this, the Winter Consumer Electronics
Show (CES) in Las Vegas has just ended. By now
you have probably read in the papers and maga-
zines just what real marvels the new Atari
Corporation introduced at CES. While I didn’t
get a chance to attend CES (though others from
my company were there), I did have the privilege
of getting some preshow information about
Atari’s new products. Also, thanks to being just a
bit nosey, I learned a little about how Atari
developed their remarkable new computers and
even a little bit of what's yet to come.

Purchase Obvious In Retrospect

(An important aside: The issue of COMPUTE!
which will carry this article is dated April 1985.
However, since this issue will most likely appear
on newsstands and in subscribers” mail by about
mid-March, you might be reading this before
April. If so, be sure to keep all of what I am
about to reveal secret until at least the first of
April.)

Reveals Other Buys

Anyway, as | started to say, I was lucky enough
to be privy to some early information and
(thanks to my nosey nature) overhear even more.
One thing I overheard was a simple question,
“Should we take the Mac with us?” (An obvious
reference to an Apple Macintosh.) It seems that
in the process of designing the 130ST and 520ST
computers, the engineers at Atari looked at sev-
eral existing computers. Now, no rival companies
were about to be so generous as to donate ma-
chines. So, looking back, it seems obvious that
Atari had to go out and buy several—including
the Mac, of course.

IBM Failure Described

In the process of evaluating the various comput-
ers, Atari also was able to look at the
microprocessors (CPUs) which they used. It
comes as no surprise that the 8/16 bit 8088 used
by the IBM PC was rejected early on as being
unable to achieve the speed Atari desired. So
what processor got the nod for the 130ST and
5205T?

Leonard Tramiel Departs Company
Although [ have managed to enjoy Leonard
Tramiel’s company in several meetings, the one
time we managed to get in a really interesting
discussion of processors he had to depart early
(for another meeting, probably). Before he left,
he did seem to indicate that his personal choice
for a CPU might be the National Semiconductor
32016 and 32032 processors. They are very
powerful and very orthogonal machines, but
(and this is speculation on my part) the fact that
they are available only from National Semi prob-
ably makes choosing them difficult for any
company.

In any case, Atari chose to go with the tried
and true Motorola 68000 series of processors, the
same one used in the Apple Macintosh and Lisa
computers. (An aside: The official meaning of the
ST designation is ““Sixteen/Thirty-two” for the
16-bit bus and 32-bit registers of the 68000 chip.
XE implies XL compatibility, but Extended.)

Future Plans Fall Fiat
What about all the loyal Atari 400/800/
1200XL/600XL/800XL owners? Has Atari com-
pletely forgotten them? No way! Apple has Mac
and Lisa, both built around a 68000 chip, in its
“sort of 32-bit”’ division, and the Ile and Ilc, both
using a 650x CPU, in its 8-bit division.

Lo and behold! We already saw that Atari
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has the 1305T and 520ST built around the
68000. Does it really surprise you to learn that
the 65XE and 130XE will be produced using a
650x processor? And we were even given the
privilege of-having a set of drawings for a port-
able computer (in the 650x line) dropped flat on
the table in front of us!

Original Projections Unrealized

The same day we saw those plans for the port-
able, we also got to see some of the features that
the new machines will be sporting. On that day I
decided that my predictions of success for Atari,
which I made in this column in December, could
very well have been ridiculous underestimates.

Operations Shut Down

What kind of features impressed me? I think it
will be obvious to you when you read a spec
sheet at your local dealer or the other CES cover-
age in this issue. In the meantime, I'll give a brief
list of what [ think are the best features of each
machine at the end of this column. I tried to ask
some of my contacts at Atari about a couple of
things [ am not quite clear on, but the lure of
CES left the software and engineering depart-
ments virtually shut down for these four days.

Long-Term Outlook Bright

If there is any area of concern to those of us here
at Optimized Systems Software, it is about those
products where our software sales overlap those
of Atari Corporation. New prices on Atari soft-
ware have made us rethink some of our plans,
but we think that there will always be sophis-
ticated and/or advanced users out there who will
be willing to pay a little more for higher quality.
And we are not alone: The number of companies
showing Atari-compatible software or hardware
at CES was almost amazing. Will we stay in the
Atari software market? How could we not?

At Last

“What the heck,” you ask, “was all that about?”
The answer: Every word that you just read was
true. Even the subheadlines are properly ex-
plained in the text. Oh, I may have bent some
words here and there to make the headlines
more spectacular, but that was the whole pur-
pose of this exercise. I always wanted to show
how you can take an innocuous and/or positive
review and generate sensational National
Enguirer-type headlines.

If you're an acrostics fan, you may have al-
ready caught the significance of the first letter of
each headline. (Go back and reread them if you
want a minor laugh.) This is, of course, my an-
nual attempt at some humor. It's not very subtle
or well-hidden this year, because I thought it
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would be fun to find out how many COMPUTE!
readers actually plow through all my verbiage. If
you got to here unscathed, congratulations. Time
for a complete change of pace.

New Machine Features

This is just a simple table of what I feel are the
most important features of four of the new Atari
machines. I am sure that more info will be avail-
able by the time you read this, but maybe these
specs will whet your appetite.

65XE

* 6502-series processor.

» 64K of RAM.

* Very, very compatible with 800XL.

* Nicely sculptured case and keyboard.

e Cartridge port on rear (where our ugly orange
cartridges won’t be so obtrusive).

» About $100.

130XE

» Identical to 65XE plus:

* 128K of RAM (supported as a ramdisk by new DOS
2.5).

+ Expansion port on rear (used in conjunction with
cartridge slot).

» About $150.

130ST

* 68000-series processor.

+ 128K of RAM.

+ 192K of ROM.

« Uses Digital Research’s GEM windowing and dis-
play system—virtually identical in form and
function to Apple’s Macintosh system.

* Built-in RS-232 interface.

* Built-in parallel printer interface.

* Built-in disk controller handles up to four floppy
disk drives (designed to use very inexpensive 3.5-inch
drives, 360K each—priced perhaps as low as $100!).

» DMA-capable expansion port (designed for very fast
hard disk drives).

* Three-voice sound chip.

» Color graphics (640 X 400 in black and white,

640 X 200 with four colors, 320 X 200 with 16
colors).

» Cartridge slot (up to 128K ROM in cartridge).

» 10 special function keys.

» MIDI interface (for music synthesizers and ???).

= About $400.

520ST

» All the features of the 130ST plus:

» 512K of RAM instead of 128K.

» About $600 (Yep . .. that gives you a color “Fat Mac” at
around $1,000).

Information Please

It’s time, once again, to respond to some letters. I
may have made a mistake in publishing the P.O.
box where you can write me directly, since I find
myself with about five or six times as much mail
to answer as [ had before. Until I get adjusted to
answering this much correspondence, please bear



with me.

For this month, I have decided to select
some letters which (I think) really need answers.
Surprisingly, for such varied topics, the answers
to all may be much the same.

Bob Dorn, of College Park, Georgia, was the
first of three or four to ask me how to use an
Atari 1030 direct-connect modem to upload and
download files. Well, you got caught in the great
Atari let’s-protect-the-poor-dumb-user game. For
reasons best understood only by now-extinct
marketing people at the old Atari, neither the
835 or 1030 modem came with software support
for uploading and downloading programs, text
files, and so on. I guess those marketers never
used a computer with a modem, so they couldn’t
see any use for the capabilities.

Luckily, many other people, including a few
software gurus, found themselves in the same fix
you are in. One commercial company which
seems to be doing a lot of work with these
modems is Gardner Computing, P.O. Box 388,
Holbrook, NY 11741. [ am not endorsing them (I
have never used any of their products—I have
only read their ads), and I apologize in advance
for inadvertently slighting any other companies
supplying similar software.

There are other solutions. See the ““Readers’
Feedback” letter headlined “Atari Modem Up-
date” in the February 1985 issue of COMPUTE!.
There are also some programs floating around in
public domain user group libraries which allow
upload /download and more. As a general rule,
such programs come without documentation (or,
at most, with a few paragraphs on the disk with
the program), so you may need to do a little
detective work to use them.

Good Local Support

Again, though, there may be another solution.
Join your local user group. Come on now, what
will it cost you? One evening and a couple of
dollars a month will probably be the best invest-
ment you ever made in computing. And so many
user groups have people who know the answers.
To almost anything you ask!

Another practical reason for joining such a
group is that Atari has already announced that
its primary means of providing programming
support to users will be through the user group
network. The toll-free phone lines are gone, and
the support group is decimated. This may be the
only way to get technical answers in the future
(aside from writing to me or “Readers’
Feedback™).

All of this, and we haven't even mentioned
the fact that most user groups have literally hun-
dreds of programs available for next to nothing.
Okay, okay. Some of the programs don’t work

right, are poorly written, are too slow, etc. So
what? You are getting what you paid for and
more. If nothing else, a cruddy little Atari BASIC
subroutine may lead your computer to uses you
hadn’t thought of yet.

So join, join, join. Why wait five months for
my answer to appear in this magazine when help
is available two miles from your home?

How do you know where/who/when /what
your local group is? Well, try asking at local com-
puter stores, even those that don't sell Atari
products. Look in your local paper. Look in
Atari-oriented magazines, which sometimes have
listings of clubs. If you are really desperate, send
me a self-addressed and stamped card or envelope.
No guarantees, because I don’t know where all
the clubs are, but if there’s one on my list I will
tell you. Please use me only if all else fails, be-
cause (1) I'm always too busy, (2) it may take me
some time to answer, and (3) if I ask my kids to
help me with this, they will charge me.

Deluged With Information

From going to users who can’t find what they
need, we go to a couple of readers who have
found too much. Jamie Patterson, of Hooker,
Oklahoma, sent me a well-argued plea for some
help in choosing material about his three-month-
old baby, an 800XL computer. I quote: “"How
does a three-month-old know which books to
choose?”

Darned good question. My usual answer,
when I want to choose a new computer book, is
to go to two or three bookstores that carry a cou-
ple of hundred computer books each and browse.
This works because there are at least a dozen
such bookstores within reasonable distance of my
house. Now, I have to admit I don’t know where
Hooker, Oklahoma, is, but if it isn’t within 20
miles of a major computer bookstore, my method
won’t work for Jamie. What can he do?

The editors of COMPUTE! might like me to
answer, “Buy a COMPUTE! book.” But whatever
book you buy, you must choose one which is at
the right level for you. From COMPUTE! Books,
the most general material may be found in the
First, Second, and Third Book of Atari, along with
the two books on Atari Graphics. Some, but not
all, of this material is relevant to someone who
has learned the fundamentals of Atari BASIC.

Suppose, though, that you aren’t even to
that level yet. You don’t know a PRINT from a
PLOT statement. Where do you turn? Since Atari
stopped shipping copies of Inside Atari BASIC
with the XL computers, buyers have been left to
choose their own tutorial. And what should they
choose?

My trouble is that every time I look at a
book that purports to teach BASIC (or word
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IBM BASIC’s Undocumented
SHELL Command

NMichoel A Covi

With DOS 3.0, IBM has announced a number of
new features for disk BASIC. At least one of thenr is
actually present in DOS 2.0 and 2.1 as well, though
the manuals do not mention it. That feature is a
command called SHELL that allows you to execute
DOS commands from within BASIC. (The technique
does not work with PCjr Cartridge BASIC.)

The SHELL command in IBM BASIC takes one
parameter, a character string containing the DOS
command to be executed. SHELL works by load-
ing, from drive A, a second copy of
COMMAND.COM (the DOS command proces-
sor) and invoking it as a subprocess. (Note that
this implies that COMMAND.COM must be
present on the disk in drive A when the SHELL
command is executed.) The top level
COMMAND.COM and the BASIC interpreter are
in suspended animation until the subprocess
finishes; then control returns to BASIC.

SHELL handles the cursor somewhat awk-
wardly. When the SHELL command is executed,
the screen is cleared from the current cursor po-
sition to the bottom; DOS writes its output there,
scrolling as needed (the twenty-fifth line scrolls
along with the others). But when control returns
to BASIC, the cursor suddenly appears one line
below where it was when the subprocess started,
ignoring all screen activity that took place under
the subprocess.

The best way to prevent chaos on the screen
is to execute a CLS (clear-screen) immediately
after each SHELL, or as soon afterward as you're
done looking at the output.

Not A Child

The one command that SHELL cannot issue,
either directly or indirectly, is BASIC (or

gron

BASICA). If you try to do this, you get the mes-
sage “"You cannot run Basic as a Child of
Basic”’—naturally enough, you can’t run BASIC
in the subprocess because most of BASIC is in
ROM and there’s only one copy of it in the ma-
chine. If you issue a SHELL and
COMMAND.COM is not on drive A, you get a
“File not found” error within BASIC.

The most useful SHELL commands are
probably:

SHELL “A:"”
SHELL “B:"”

and the like, to change logged disks. These are
foolproof commands; they produce no messages
to clutter up the screen, and they can’t terminate
abnormally.

You can also use SHELL without parameters,
in immediate mode, to enter the DOS command
mode. The advantage of this over SYSTEM is
that when you're done issuing DOS commands,
you can type EXIT and return to BASIC with
your program undisturbed.

Most kinds of errors in the subprocess will
return you to BASIC with no problem, but a few,
such as typing A in response to “’Abort, Retry,
Ignore,” will leave you in the DOS command
level of the subprocess, in which case you must
type EXIT to get back to BASIC.

One At A Time

Don’t issue several SHELL commands in succes-
sion if you can avoid it; each of them loads
COMMAND.COM all over again. Instead, if you
have a series of commands to issue, write them
onto a .BAT file from within BASIC, and give
one command to run the whole file.

The accompanying program demonstrates
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one way to use SHELL to create a menu-driven
user interface for DOS. Naturally, a practical pro-
gram would include many more options and
more error-checking.

Purpose:

Versions:

Format:
Remarks:

Examples:

Executes a DOS command from within
BASIC. This is done by loading a second
copy of COMMAND.COM and invoking it
as a subprocess.

Cassette Disk
no yes

SHELL or SHELL X$

X$ is a character string constant, variable,
or expression containing any valid DOS
command.

In order for SHELL to work,
COMMAND.COM must be present on disk
A. If it is not, the message “File not found”
is displayed.

Advanced Compiler
yes ?

X$ can be an internal DOS command or
invoke a .COM, .EXE, or .BAT file. How-
ever, the BASIC interpreter cannot be in-
voked using SHELL; if this is attempted,
the message “You cannot run Basic as a
Child of Basic” is displayed.

The amount of memory available in the
subprocess is markedly less than is avail-
able in DOS by itself.

If X$ is omitted, the user is placed at the
DOS command level of the subprocess. To
return to the calling BASIC program, type
the command EXIT.

Certain fatal errors in the subprocess may
also leave the user at the DOS command
level of the subprocess; again, typing EXIT
returns control to BASIC. However, most
errors in the subprocess return control to
the calling BASIC program automatically.

SHELL (to go temporarily

into command mode)

(to change logged

disk)

“DIR A: : SORT : MORE”

“MYFIL” (to invoke
MYFIL.COM,
MYFIL.BAT, or
MYFIL.EXE, as the

case may be)

SHELL “B:"

SHELL
SHELL

J1
KA
BL
OF

140
159
1469
179

PRINT
INPUT "Choose one...":N

IF N=6 THEN CLS: END

IF (N<1) OR (N>S) THEN BEEP: GOTO
159

1806 CLS

196 ON N GOTO 210,240 ,270,320, 370
200 ° directory of A

219 SHELL "dir a:"

22¢ GOTO 492

23¢9 ° directory of H

249 SHELL "dir b:"

259 GOTO 499

268 ° disk & memory info.

278 INPUT "Drive to check ":A$
280 IF A$="a"OR A%$="A" THEN SHELL
dsk a:"

IF A%$="b"OR A$="R"
dsk b:"

3¢9 GOTO 49¢@

316 ° copy a file

329 INPUT "File to copy from ";
3328 INPUT "File to copy ontoc ";
34¢ SHELL "copy "+A$+" "+E$
359 GOTO 4¢9

368 * view a file

378 INPUT "Name of file
38¢ SHELL "more <"+A$
396 * finish up

409 LOCATE 25,1

414 WHILE INKEY$<>"": WEND
420 PRINT "(Press any key to
--)ll;

WHILE INKEY$="":
GOTO 4¢

BN
KA
D
AH
P
0N
CN
CF
06
6
Bl "chk

299 THEN SHELL "chk

"; A%

continue.

439
439

WEND

()

Demo of SHELL Command

Gl
iA
NE
KN
BD
F1
L0
NG
A
o

BD
AB
K

128

19
29
38
49
S@
&9
79
8¢
9@
1ga

118

120
138

COMPUTE!

> COMMAND.COM must be on drive A

> MORE.COM and CHKDSK.COM must be

’ on the current default disk

CLS: KEY OFF

PRINT "Welcome to menu-driven DOS."

PRINT

PRINT "Available functions are:"

PRINT * 1 Directory of disk A"

PRINT * 2 Directory of disk B"
PRINT * 3 Disk and memory inform
ation”
PRINT *
PRINT "
PRINT "

4 Copy a file"
S View a file"
&6 End this program”
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Apple Superfont

Custom Character Set Graphics
For The Apple

Here's a significant enhancement for graphics on
Apple 11-family computers. With “Apple
SuperFont,” you can now place upper- and lower-
case text anywhere on the high-resolution screen. In
addition, you're not limited to the built-in character
set, either—you can easily define foreign character
sets, italics, boldface, and underline fonts, as well as
shapes for high-speed animated games in BASIC.
Apple SuperFont is an all-new, original version of
the SuperFont series of programs published by
COMPUTE! for Atari, Commodore 64, and TI
computers and adds severdl new features especially
for the Apple. It requires a 48K or 64K Apple 11+,
Apple lle, or Apple llc, with either DOS 3.3 or
ProDOS.

Without resorting to machine language, program-
ming high-speed graphics is difficult on the
Apple. High-resolution graphics look nice, but
shape tables are too slow for most animation
purposes. One alternative is to use character
graphics for animation. Characters can move a
whole block (character position) at a time, and
can be placed on the screen with a simple PRINT
statement. Unfortunately, ordinary Apple charac-
ters aren’t very suitable for games or even busi-
ness charts.

But now there’s a way around these prob-
lems. With “Apple SuperFont” and its
accompanying utility programs, you can easily
redefine a character into practically any shape
you want and print it directly on the hi-res
graphics screen. Custom character sets are a snap
to design, and fast animation is as simple as
printing a character, erasing it, and printing it
again in a new location.

Several programs already exist for printing
characters on the hi-res screen, including HRCG
(High Resolution Character Generator), which is
part of the Apple DOS Toolkit. The Apple

o ccitonal 2o

gramme”

SuperFont HROUT program works much like
HRCG, putting characters on the high-resolution
screen from a table of character images, but the
Apple SuperFont system is much more versatile.

The Apple SuperFont Editor makes it easy
for you to create character sets (fonts) for use
with HRCG or HROUT. Special features help
you design multicharacter shapes and allow you
to see the effects of the Apple’s unusual use of
color in hi-res graphics. Once you’'ve created or
customized a character set, you can easily use
these fonts in your own programs.

Typing Apple SuperFont

To run SuperFont, you need to have four files on
the same disk: APPLEFONT, APPLEFONT?2,
HROUT, and NORMAL.SET. There are two dif-
ferent versions of APPLEFONT. Program 1 is for
using SuperFont with DOS 3.3. Program 2 shows
the changes necessary to use Program 1 with
ProDOS. The other three files need no changes
to be used with either disk operating system.

APPLEFONT2 (Program 3, the Apple
SuperFont Editor), NORMAL.SET (Program 4),
and HROUT (Program 5) are all machine lan-
guage binary files and must be entered with the
Apple’s built-in machine language editor (mon-
itor). It’s easy; you don’t need to understand
machine language to use these programs.

Here’s how to type them in. To enter the
monitor, type CALL —151. The Applesoft
prompt (normally a ]) will be replaced by the
monitor’s prompt, an asterisk (*). To enter a line
from the listing, first type in the four-digit hexa-
decimal number, then type a colon (:) instead of
the hyphen shown in the listing produced by the
monitor. This is the address where you'll enter
the rest of the line. Type in the rest of the line
after the colon, leaving a space between each
two-digit number. After eight numbers, press
RETURN and enter the address for the next line.
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Again, use a colon instead of the hyphen shown
in the program listing. If you want to review
what you've entered to check for accuracy, you
can list a block of data by typing the address of
the first location in the range, then a period, then
the last address, and pressing RETURN.

Once you've entered one of the machine
language programs, save it to disk using the
BSAVE command. This command can be used ei-
ther from BASIC or from the monitor (you can
exit the monitor and return to BASIC by pressing
CTRL-C, then RETURN). To BSAVE Program 3
(APPLEFONT?2), the command is:

BSAVE APPLEFONT2,A$1000,L$FEQ
Save Program 4 (NORMAL.SET) by entering:

BSAVE NORMAL.SET,A$8D00,L$300

Save Program 5 (HROUT) by entering:
BSAVE HROUT,A$300,L$58

Because of the length of APPLEFONT2, typ-
ing mistakes could be difficult to find. As a
check, BLOAD APPLEFONT2 and enter the
following line, then hit RETURN:

$=0: FOR 1=4096 TO 8159 : S=S+PEEK(I) : NEXT :

PRINT S

If the result of this calculation is not 365090,
there is at least one error in your copy of
APPLEFONT2. To help locate errors, we’ve in-
cluded a small checksum program (Program 6).
To use it, BLOAD APPLEFONT2, then run Pro-
gram 6. If you have mistyped some data, it will
tell you where to look to find the mistake.

When all the files are entered and saved to
disk, type RUN APPLEFONT. APPLEFONT first
checks to see which operating system is in your
Apple. If the correct operating system for this
version of APPLEFONT is present, it will
BLOAD the other three files, and connect
HROUT to the standard character output routine.
APPLEFONT2, the SuperFont Editor, is started
with a CALL to 4096. From then on, the
SuperFont Editor is in complete control except
when it needs to access the disk drive. If you ask
to load or save a character set, control returns to
the BASIC program, the file is transferred using
BASIC’s disk access commands, and the
SuperFont Editor program is CALLed again.

Using The SuperFont Editor

Characters are designed and edited on a grid that
represents 32 (vertical) X 55 (horizontal) pixels.
Each cell in the grid is a fourfold enlargement of
actual size. Individual cells can be turned on
(white) or off (black) with the bit-editing func-
tions, and blocks of cells can be copied from one
place to another on the screen. Patterns of 7X 8
cells can be saved from the screen to the charac-
ter set being edited with the Put command. The
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The main editing screen of “Apple SuperFont,” showing
the design grid, an option menu, and the Apple’s built-in
character set (NORMAL.SET).

Get command does just the reverse, pulling a
character from the character set onto the editing
screen.

All of the features of the Editor are con-
trolled with a series of four menus, entitled Bit
Edit, Charsets, Utility, and Display. Each of these
menus contains three to six selections. Only one
menu is displayed on the screen at a time.

To change menus, press the space bar. The
next menu title will be printed on the screen,
along with its menu selections. The top selection
will be printed in inverse characters to indicate
that it has been chosen. To select a different
menu item, use the left- and right-arrow keys.
The large cursor bar moves up or down the
menu to show you which selection is active.

Some menu items, like Clear Screen or Save
Set, wait for you to press the RETURN key
before performing their functions.

Three Cursors

You will be using three visually distinctive
cursors in the SuperFont Editor: the bit cursor,
the box cursor, and the character cursor. When a
menu item is selected, one of the cursors may be-
gin to flash, indicating that it can be moved. The
cursors are controlled by a keypad centered on
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Using the Copy command, you can duplicate shapes on
the editing grid quickly and easily, as demonstrated with
this Space Invaders-type character.

The bit cursor is a 1 X 1 cell box displayed
on the editing screen. It flashes whenever the Bit
Edit menu is displayed. Moving the bit cursor
around on the editing screen sets (white) or
clears (black) the cells that the cursor passes
over. In other words, the bit cursor leaves a trail
of black or white behind it. Selecting Black or
White changes the color drawn when the bit
cursor is moved. If you want to move the bit
cursor without drawing on the screen, select the
Move option.

The box cursor is a box displayed on the
editing screen, but its size can be changed. It can
be as small as a 1 X 1 cell, or as large as the en-
tire editing screen. When you're using a utility
such as Copy or Flip, the box cursor outlines the
area on which the utility will operate. These util-
ities can be used on a character, part of a charac-
ter, on shapes made up of several characters, or
on a portion of a character, simply by changing
the size of the box. Pressing the RETURN key
when Flip is selected turns the contents of the
box cursor upside down, and the Mirror function
reverses left and right sides of the box. The In-
vert function changes all of the white cells inside
the box to black cells, and all black cells to
white. When Copy is selected, the cursor pad
controls a second box cursor, which initially
appears on top of the original box. Pressing the
RETURN key copies the contents of the original
box to the second box.

You can also use the box cursor to select the
7 X 8 cell character pattern for the Put and Get
functions. The character cursor, located in the
character set displayed at the bottom of the
screen, flashes when the Get or Put function is
selected. Use it to select the character that is the
source of the Get or the destination of the Put.

The contents of the box cursor are displayed
at actual size (one cell = one pixel) in the upper-
right corner of the screen. Two parameters, HB
and PX, affect how colors are presented. Pressing
the RETURN key when the High Bit menu entry
is selected changes the setting of HB. In Apple
hi-res graphics, the status of seven one-bit pixels
is stored in the lower seven bits of a byte in
memory. The eighth bit, the most significant bit,
controls the colors in which these bits will be
drawn. When drawing on the high-resolution
screen in BASIC, the high bit is clear when
HCOLOR is between zero and three, and is set
when HCOLOR is between four and seven. The
display is in blue and orange when the high bit
is set, or green and violet when the high bit is
clear.

The Even/Odd menu entry controls whether
this display starts on an even or an odd pixel
(PX). When a shape is shifted by one bit, the
colors in the display are reversed (blue for
orange or green for violet). The alignment of the
shape is changed by pressing RETURN when
Even/0Odd is selected.

At the bottom of the screen, all of the
characters in a 96-character set are shown. With
the RAM/ROM function in the Display menu,
the character set displayed can be either the set
you are currently editing or the hardware charac-
ter set in your Apple. Get and Put operate only
on the RAM character set no matter which set is
being displayed.

HROUT, The Character Generator
Apple SuperFont uses a machine language
graphics utility called HROUT, for high-
resolution output. HROUT links into the stan-
dard character output vector and permits text to
be displayed on either hi-res screen. Because the
standard text output routine also remains active,
the PRINT command, and any other text com-
mands, can be used to create hi-res text.
HROUT’s only limitation is that it cannot per-
form screen scrolls at the bottom of the screen.

To use HROUT in your own programs,
BLOAD it into memory. It can be loaded any-
where in memory, but to make things simpler,
we'll use location $300. First, let HROUT know
which character set to use by POKEing the ad-
dress of the character set into locations 6 and 7,
low byte first. If you put your character set at
$8D00, the POKEs are:

POKE 6,0 : POKE 7,141

If you are using DOS 3.3, you can activate
HROUT by entering:

POKE 54,0 : POKE 55,3 : CALL 1002

When in immediate mode, these commands
have to be entered together on a multistatement
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line (separated by colons). They can be on sepa-
rate lines in a BASIC program, but the three
commands should be executed one after another.
Since locations 54 and 55 are being POKEd with
the low and high bytes of the address of
HROUT, these POKEs will be different if you put
HROUT somewhere other than $300.

From ProDOQOS, it’s easier to turn on HROUT.
Just type

PR# A$300

Avoiding Screen Scrolls

Since HROUT concludes by calling the standard
ROM routine for displaying a character on the
text screen, all cursor control remains the same.
You can move to any location on the screen by
using the HTAB and VTAB commands. HOME
still moves the cursor to the upper left of the
screen, but will not clear the hi-res screen. To get
the equivalent of a text HOME, use HOME :
CALL —3092. The routine at —3092 clears the
current hi-res screen and turns on hi-res
graphics.

If you need to know what’s where on the
screen, you can PEEK to the text screen. By tak-
ing a couple of precautions, both text and hi-res
screens should be the same. First of all, make
sure that you clear both screens at the same time,
as mentioned above. Second, don't let the text
screen scroll. In order to make HROUT as small
(88 bytes) and fast as possible, no provision was
made for scrolling the screen. This could even be
to your advantage for many applications, but you
have to be careful if you want the text and
graphics screens to agree.

The biggest problem arises when you print
to the last character on the twenty-fourth line.
Even if you follow the PRINT statement with a
semicolon, the cursor will wrap onto the twenty-
fifth line and the screen will scroll. There is a
solution: Fool the computer into thinking the
screen has 25 lines by using POKE 35,25. The
output routine will then have no qualms at all
about advancing the cursor to the twenty-fifth
line, leaving it there, and even printing there. A
lot of responsibility now rests on your shoulders,
because the twenty-fifth line doesn’t really exist.
Printing something there is the same thing as
POKEing out of the range of the text screen. That
could cause significant problems.

If you change the text attribute with the
INVERSE or FLASH commands, the bit patterns
will be reversed before they are plotted on the
screen, inverting the character. The NORMAL
command also works, canceling inverted
printing.

Now you can label high-resolution charts
and graphs with a choice of any font, and you
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can design these fonts yourself with the Apple
SuperFont Editor. Also, letters of the alphabet
can become detailed shapes, permitting fast high-
resolution game graphics in BASIC. In fact, we've
started using this technique ourselves for some of
the Apple games published in COMPUTE!.

Program 1: Apple SuperFont For DOS 3.3
(APPLEFONT)

100 IF PEEK (978) ¢ > 157 THEN PRINT
"DOS 3.3 NOT FOUND": END

110 HGR

120 Ds$ = CHRs (4)

130 PRINT D8$;"BLOAD HROUT™

140 PRINT D$;“BLOAD NORMAL .SET,As8D00O"

1560 POKE 6,0: POKE 7,141

160 POKE 54,0: POKE 55,3: CALL 1002

170 PRINT D8;"BLOAD APPLEFONT2":CE = 4
096

180 ONERR GOTO 280

190 CALL CE

200 NAS = "":| = 14 x 256

210 IF PEEK (1) = 141 THEN 260

220 NAS = NAS$ + CHRS ( PEEK (1)):1 = 1
+ 1: IF PEEK (1) ¢ > 141 THEN 2
20

230 IF PEEK (14 x 256 + 32) THEN 250

240 PRINT D$;:"BLOAD":NAS ;" A88A00": GOTO
260

250 PRINT D$;“BSAVE";NAS;" ,A88A00,L830
oll

260 GOsSuUB 320

270 CALL CE + 3: GOTO 200

280 GOSUB 320: VTAB 18: HTAB 1:EN = PEEK
(222)

290 IF EN = 6 OR EN = 7 THEN PRINT "C
OULDN'T FIND "NAS: GOTO 270

300 IF EN = 13 THEN PRINT NAS" ISN'T
A CHARACTER SET": GOTO 270

310 PRINT "DISK ERROR": GOTO 270

320 VTAB 18: HTAB 1: FOR 1] = 1 TO 80: PRINT
“ "3: NEXT : RETURN

Program 2: Apple SuperFont ProDOS
Modifications

100 IF PEEK (978) ¢ »
“PRODOS NOT FOUND*:
PRINT D&;"PR® AsS300"

190 THEN
END

PRINT

180

Program 3: Apple SuperFont Editor

(APPLEFONT2)

1000- 4C 53 12 4C 6D 12 41 00
1008- 00 05 05 07 08 00 00 00
1010- 00 07 08 00 01 00 00 0O
1018- 04 03 05 06 06 00 1A 50
1020- 82 00 01 00 00 00 00 00O
1028- 00 00 00 00 00 00 00 04
1030- 00 00 00 A9 00 85 1C A9
1038- 20 85 E6 20 F6 F3 A9 02
1040- 20 09 1D A0 00 A2 00 18
1048- 20 00 1D A2 DC 20 03 1D
1050- C8 C8 C8 C8 CO 84 90 ED
1058- A2 00 A0 00 18 20 00 1D
1060- A0 80 20 06 1D E8 E8 ES8
1068- E8 EO EO 90 ED 60 A9 FF
1070- 85 32 A9 BA 85 07 A9 A0
1078- 8D 23 10 A0 15 98 20 5B



1080-
1088-
1090-
1098-
10A0-
10A8-
10BO-
1088~
10C0-

10C8-
10D0-

10D8-
10€E0-
10E8-
10F0-
10F8-
1100-
1108~
1110-
1118-
1120-
1128~
1130-
1138-
1140-
1148~
1150-

1158~
1160-

1168-
1170-
1178-
1180-
1188-
1190-
1198-
11A0-
11A8-
1180-
1188-
11C0-

11C8-
11D0-

1108~
11€0-
11E8-
t1F0-
11F8-
1200-
1208-
1210-
1218-
1220-
1228-
1230-
1238-
1240-
1248-
1250-
1258~
1260-
1268-
1270-

FB
20
20
A9
B9
1D
99
10
18

AD
8A

02
90
09
0A
05
1M
03
99
1
3D
2D
A9
10
A8
6D
00

10
10

00
28
AE
EE
10
27
10
2A
AC
1
23
10
AD
10

10
23
AF
oC
09
8C
1
F2
10
2A
A9
EE
60
00
17
90
10
oD
9E
A9

A2
ED
Do
8D
00
BA
00
Fo
AD

2C
20

1"
1F
10
10
cD
60
1D
00
60
BA
10
03
AD
A9
2E
1D

8C
AE

8E
1
24
2C
cc
10
18
10
oC
20
10
18
OA
8C
20
10
30
10
10
23
EE
60
8D
10
00
2A
AD
A2
38
EF
20
"
1A
00

00
FD
Fo
85
ocC
1C
0oC
02
2A

10
02

AD
ED
BO
90
0A
20
AA
ocC
20
1C
60
18
2C
EO
10
20

2C
09

24
EE
10
10
0oC
FO
6D
AD
10
2B
Do
6D

10
23

28
10
27
E9
8D
10
2A
AD
2C
AC
80
10
2F
EO
20
60
1A
A9
20
8D

AD
EE
cs
07
CE
Do
EE
A9
10

0A
1

2A
0B
15
oD
10
00
cs8
cs
56
Fo
AD
6D
10
38
6D
03

10
10

10
2A
EC
EE
10
50
0B
0A
8C
1M
F2
0B

8D
10

11
F5
AD
00
2A
20
10
0A
10
0B
2D
CE
10
18
03
20
19
ci
DA
13

23
23
co
60
2D
03
2D
03
0A

0A
20

10
10
AD
ED
BO
1D
60
Do
iC
02
2D
2F
38
ED
2A
1D

AO
8E

20
10
0B
23
Do
30
10
10
23
EE
Fo
10

2C
A9
EE
AD
OA
8D
10
1A
CE
10
AD
10
10
23
20
20
1D
58
2C
8D
1B
10

10
10
18
20
10
3D
10
20
0A

A8
02

cD
80
2C
oC
03
ES8
A9
FA
89
A8
10
10
ED
09
10
60

00
2A

1A
EE
10
10
D3
28
E9
8D
10
2C
26
8D
10

2C
28
10
2C
AC
1"
23
18
09
8cC
20
10
09
00
cs
FC
52
06
20
an

86
ES
Do
56
30
B2
AD
09
AA

cs
1

09
05
10
10
20
E8
00
20
00
01
Fo
20
0A
10
AA
AC

8C
10

1"
24
Do
AC
60
AD
00
2C
20
10
AD
2A

AC
8D

10
10
18
10
08
20
10
6D
10
23
28
10
10
1D
co
20
co
10
6E
27

24
EO
ES
1C
05
1C
2D
1D
E8

18
20

10
CD
CcD
90
2B
20
A8
56
oC
8D
02
09
10
18
20
OA

23
A2

20
10
EC
23
AD
09
8D
10
1A
CE
08
10

oC
2D

CE
Fo
6D
AD
10
2B
Do
ocC
8D
10
1R
F5
AO
A2
20
33
20
20
10
10

1278-
1280-
1288-
1290-
1298~
12A0-
12A8-
12B0-
12B8-
12C0-
12C8-
12D00-
12D8-
12E0-
12E8-
12F0-
12F 8-
1300~
1308-
1310-
1318-
1320~
1328-
1330-
1338~
1340-
1348-
1350~
1358-
1360~
1368-
1370-
1378-

1380-
1388-
1390-
1398-
13A0-
13A8-
1380-
1388-
13C0-
13C8-
1300-
1308-
13E0-
13E8-
13F0-
13F8-
1400-
1408-
1410-
1418~
1420-
1428-
1430-
1438-
1440~
1448~
1450~
1458-
1460-

8D
10
AO
Do
A0
68
AD
10
AS
4C
22
21
20
Do
8D
10
8D
13
CE
Do
Cs
27
06
Ccé
13
EE
DO
c9
27
756
CA
03
19

C4
10
Fo
07
8D
10
02
00
6D
1F
o8
10
Do
AC
15
20
20
31
08
oC
11
8D
11
A9
co
10
22
0A
60

28
49
80
F8
02
2C
21
Do
01
01
10
10
9E
1F
22
cD
22
c9
28
06
D2
10
CE
Do
co
28
06
Dé
10
13
Do
AC
A9

Fo
FoO
14
10
2C
18
A9
8D
28
c9
10
CA
03
DA
CA
31
3F
19
10
10
10
ocC
AD
30
19
AD
AD
0A
06

10
02
AD
c8
8C
10
10
02
8D
13
18
B9
1A
AD
10
22
10
D7
10
CE
Do
AC
27
06
D8
10
EE
Do
AE
CA
03
37
01

08
47
69
8D
10
6D
36
07
10
20
AC
DO
AC
14
Do
19
19
A9
CcD
cb
8D
10
09
8D
90
27
28
0A
10

20
80D
00
DO
13
co
38
A9
22
103)
E9
19
4C
22
AC
10
20
Do
AC
28
09
5A
10
EE
DO
4C
28
06
21
Do
4C
18
8D

AD
AD
FF
2A
20
27
c9
10
co
Do
70
03
74
CA
03
A9
68
01
11
12
0B
20
10
09
05
10
10
18
co

70
13
co
F5
10
03]
69
00
10
88
00
10
01
10
21
BO
9E
08
5A
10
Ct
13
AC
27
09
5A
10
EE
10
03
C5
60
14

27
22
8D
10
9D
10
37
AD
FF
02
12
ac
14
DO
ac
01
ac
8D
10
10
10
39
c9
10
A9
oD
FoO
6D
A0

19
10
30
10
20
AO
0o
8D
20
Do
Do
8D
13
38
10
05
1A
CE
13
AC
28
c9
5A
10
CE
13
4C
28
Do
AC
15
48
10

10
10
2D
AD
10
103]
Do
08
DO
A9
48
F8
CA
03
64
8D
70
16
bo
Fo
AD
12
31
AD
18
28
05
27
10
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AD
A2
08
E4
7D
Do
(o))
21
9E
17
06
22
c9
69
B9
A9
AC
27
Cc9
5A
10
D3
13
4C
27
c9
5A
10
03
D5
CA
20
68

0D
c9
10
08
AD
FF
02
10
02
00
AE
13
Do
ac
15
15
12
10
08
2A
12
20
90
0A
8D
10
0A
10
02

13
00
E8
48
19
18
18
10
1A
AD
AC
10
95
00
19
01
01
10
Ch
13
tEE
Do
Cc9
5A
10
c3
13
EE
4C
13
Do
31
cg

28
03
AD
10
o7
Do
A9
18
A9
8D
22
CA
03
55
00
10
20
AD
AD
AD
10
56
05
10
0A
Fo
0A
18
69

133



1468- 60
1470- 8D
1478- C9
1480- OA
1488- 8D
1490- AD
1498- 10
14A0- 10
14A8- 02
14B0- 2A
14B8- 2F
14C0- 10
14C8- 1A
14D0- 24
14D8- 70
14E0- DO
14E8- 8D
14F0- 10
14F8- 10
1500- 23
1508- 32
1510- 00
1518- 2A
1520- 32
1528~ 2C
1530- DO
1538- AD
1540- A9
1548- 26
1550- 69
1558- 68
1560- 12
1568- C9
1570- 4C
1578- A2
1580- A9
1588- FB
1590- AT
1598- DO
15A0- 9D
15A8- CE
15B0- C5
15B8- D2
15C0- C5
15C8- 10
1500~ DO
15D8- 4AC
15E0- 16
15E8- DO
15F0- 19
15F8- 27
1600- 27
1608- A9
1610- 10
1618- AD
1620- 02
1628- 0A
1630~ 10
1638- 31
1640- 27
1648- 27
1650~ A9
1658~ 10
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c9
06
8D
10
24
09
8D
20
38

10
10

oD
EE
10
12
53
2C
A9
8D
10
10
8D

10
10
10
ca
06
00
18
8A
c9
ac
8D
70
1F
FF
A9
15
F§
00
D4
A0
C1
DA
CA
03
37
CA
03
A9
10
10
01
co

28
AS

10
20
19
10
10
00
Cc9

00
10
bo
8D
10
10
23
1A
24

CE
FoO

32
2C
Do
20
20
10
00
2A
AC
4E
20
CE
0A
EE
20
10
85
CA
85
8D
70
DO
12
aD
85
00
Fo
20
OE
147
CF
C3
BA
Do
AC
18
Do
4C
01
oD
18
8D
38

10
01

c9
8F
AS
oD
18
8D
38
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30
60
5B
2C
A9
8D
10
11
18

23
02

10
10
BC
07
38
AD
8D
10
31

32
10
23
0A
31

DA
38
1B
Do
1B
Do
12
04
8D
00
32
85
06
6A
CA
D2
Cé6
D4
8D
03
EE
CA
03
E1
8D
28
6D
oB
Do

18
8D

21
11
01
28
6D
oD
DO

03
20
20
10
00
2A
A9
AD
6E

10
A9

AC
EE
20
14
15
oC
31
AD
10
10
20
10
8D
10
18
E9
A2
F9
60
04
20
AS
20
OE
A9
24
20
FD
10
AO
AO
C5
00
4C
15
Do
4C
17
15
10
0B
10
03

6D
oC

Do
4C
8D
10
oD
10
03

38
o7
38
AD
8D
10
00
2D
32

DO
80

31
31
6E
68
AD
10
10
0B
81
A9
9D

Do
2F
CE
AC
A0
03
Ab5
20
A9
31
01
OE
CA
11
AOQ
ED
8D
F7
CE
Cc3
D2
48
F8
CA
03
66
00
10
Fo
10
18
CE

0oC
10

03
70
17
Fo
10
18
CE

E9
14
15
oC
3t
AD
8D
10
10

EA
6E

10
10
10
c9
0A
8D
AD
10
1A
00
10

EB
10

24
70
85
06
18
31
00
19
DO
A9
10
20
00
FD
00
60
Ct
c8
A0
AE
13
Do
4C
17
20
68
35

6D
oB

10
18

CE
12
10
32
10
6D
oD

60
68
AD
10
10
oB
32
FoO
EE

AD
32

91
CE
4C
8D
10
24
09
8D
8D
68
EE
AD
EE
10
12
1A
1A
18
19
Fo
68
03
AO
FA
58
B9
cs8
02
C5
1))
Ci1
D3
22
CA
03
EB
CA
31
AD
AD
02
09
10

Do
6D

0oC
20
AD
AD
02
OF
10

1660-
1668~
1670-
1678-
1680-
1688-
1690-
1698-
16A0-
16A8-
16B0-
16B8-
16CO-
16C8-
16D0-
16D8-
16E0-
16E8-
16F0-
16F8~
1700-
1708-
1710~
1718-

1720-
1728~
1730-
1738-

1740-
1748-

1750-
1758-

1760-
1768-

1770-

1778~

1780-

1788-

1790-

1798~

17A0-

17A8-
17B0-

17B8-
17C0-
17C8-
17D0-
1708-
17E0-
17E8-
17F0-
17F8-
1800~
1808-
1810~
1818-
1820-
1828-
1830-
1838-
1840-
1848-
1850-

AD
02
10
10
ic
OE
8D
10
24
B9
A9
8D
10
26
10
10
6D
4C
8D
8D
10
09
10
10
2A
3D
2D
AD
10
09
Ch
0A
10
19
19
1C
6D
AD
10
24
B9

A9
80

10
26
10
10
05
12
10
43
2C
20
1C
8D
10
CcD
AD
2C
20
03
TA
CA

28
A9
10
68
AD
10
24
AD
10
00
ot
2C
20
10
CD
EE
ocC
70
15
Do
8D
10
ES
8D
10
BA
10
28
EE
10
EE
10
Do
A9
68
AD
ocC
09
AD
10
00

01
2C

20
10
CcD
AD
CE
20
20

10
56
bo
2D
AD
2A
OA
10
3t
AC
18
Do

10
00
c9
co
0A
8D
10
23
8D
oD
8D
10
9D
AD
24
25
10
12
10
68
23
8D
00
2C
20
1C
AD
10
24
FoO
23
18
Al
01
c9
0A
10
10
23
8D
oD

80D
10

9D
AD
24
25
25
31
3F
(4
AD
1C
03
10
09
10
10
Do
19
63
CA
03

18
8D
21
8D
10
25
AD
10
2A

3D
20
AD

10
09

10
10
CD
20
20
20
10
24
8D
10
56
Fo
25
8D
10
05
10
6D
4C
8D
8D
10
E®9
8D
10
2A
3D

2D
AD

10
08
10
10
10
19
19
1C
09
B9
A9
20
10
Do
18
cé
AE
18
Do
AC

60D
OE
Do
Do
8D
10
oD
8D
10
BA
10
26

EE
10

Do
AD
23
31
3F
70
8D
10
26
AD
1C
02
10
2A
AD
CE
EE
oC
70
15
Do
8D
00
24
8D
10
BA

10
26

EE
10
Do
1))
BO
A9
68
AD
10
00
01
9D
18
DB
6D
iC
22
CA
03
B2

OE
10
03
6A
23
AD
10
2C

1C
AD
10

24
18

C3
0A
10
19
19
1C
25
18
10
24
B9
A9
8D
10
26
26
25
10
12
10
68
23
8D
10
2C
20
1C

AD
10

24
18
C3
0A
AA
01
Cceo

80
oD
2C
10
6D
EE
0C
70
10
Do
4C
18

10
18
CE
20
10
09
8D
10
56
Fo
25
8D

10
6D

EE
10
Do
A9
68
AD
10
6D
AD
10
00
01
2C
20
10
10
10
CD
20
20
20
10
25
8D
10
56
Fo

25
8D

10
6D
EE
10
4C
8D
8D

2A
3D
A9
EE
08
2C
10
12
CA
03
94
CA

10
6D
OE
70
AD
10
26
AD
1C
02
10
2A

EE
oB

23
18
A5
01
c9
0A
AD
0B
23
8D
oD
8D
10
90
cD
8o
AD
25
31
3F
70
18
10
26
AD
1€
02

10
2A

EE
0B
23
Fo
70
15
Do
8D
10
BA
00
2A
10
10
(40
48
Do
4C
18
DO



1858-
1860-
1868-
1870-
1878-
1880-

1888~
1890-

1898-
18A0-
18A8-
1880-
18B8-
18CO-
18C8-
18DO-
18D8-
18E0-
18E8-
18FO0-
18F8-
1900-
1908~
1910~
1918-
1920-
1928-
1930-
1938-
1940-
1948-
1950-
1958~
1960-
1968-
1970-
1978-
1980-
1988-
1990~
1998-
19A0-
19A8-
1980 -
19B8-
19Co-
19C8-
19D0-
1908~
19E0-
19E8-
19F0-

19F 8-
1A00-

1A08-
1A10-
1A18-
1A20-
1A28-
1A30-
1A38-
1A40-
1A48-

03
oC
A9
10
T0
01

20
18

16
30
06
70
3F
00
2C
AD
10
2A
2C
To
58
20
11
o6
170
85
cs
60
E8
27
27
A9
10
AD
02
oc
10
09
13
0A
A8
AA
20
AA
A8
10
10
0A
18
0B
AD
A8

0A
0A

86
10
29
69
FO
FF
FD
Fo
AD

4C
19
04
20
12
38

39
AC

A9
10
2C
12
19
80
10
09
8D
10
10
12
FC
6E
AC
20
12
1A
Do
48
EO
10
10
00
c9
28
A9
10
20
1D
10
0A
18
20
06
20
20
AD
20
AA
20
10
0A
20

AA
0A

32
29
60
14
09
85
A9
43
oD

F2
00
38
56
68
ED

12
70

o1
FoO
52
A9
68
2D
AD
10
24
CE
CE
68
20
10
70
1A
A9
A2
FB
A2
04
oD
18
8D
38
10
00
co
56
AD
20
AA
20
03
1D
03
06
15
09
AD
00
0A
10

06
20
A8

AS
1F
A2
20
AD
32
8D
AD
10

18
68
ED
1
c9
2E

20
12

38
05
co
01
co
10
oC
8D
10
24
23
co
33
20
12
19
8A
03
E6
00
90
28
6D
o9
Do
18
8D
21
1
14
09
AD
00
1D
8A
1D
1D
10
1D
CA
1D
0A
6D
1D

03
20

8A
85
05
5B
13
AD
85
13
0A

CA
co
2F
20
8D
10

56
68

ED
2C
20
8D
8D
AD
10
2A
20
10
10
8D
10
DA
68
20
85
A0
1B
8A
F8
10
09
10
03
60
0A
Do
60
10
1D
08
1D
98
38
98
A9
Fo
AD
10
AD
AA
oC
AD

10
06

85
24
4A
FB
10
06
07
10
0A

Do
8D
10
DA
Do
8D

1
Cc9

30
53
DA
15
Do
0A
8D
10
9D
Do
Do
Do
20
18
c9
6E
18
00

CA
9D
68
FoO
10
18
CE
0A
10
03
A9
FO
AD
10
8A
69
E9
38
00
06
09
0A
09
20
10
09
AD
10
07
AD
CA
AD
Fo
10
AD
20
AA

03
Do
8D
1B
12
2E

20
8D

10
Cco
18
10
30
10
23
AD
10
F5
E1
12
9E
20
8D
10
A9
91

Do
14
60
35
10
6D
09
10
18
CE
00
06
o7
0A
69
04
04
E9
20
AD
10
0A
10
03
0A

10
0A
A9

AD
06
Do
186
04
20
17
09
AD

4C
OF
2F
AC
A9
10

DA
Do

8D
BO
AC
20
A9
8D
10
0B
EE
EE
4C
20
1A
0D
Do
AC
00
1A
Fé6
10
AD
AD
02
o8
10
10
6D
0A
20
AD
10
0A
04
A8
18
04
09
13
OA
A8
6D
10
0A

0A
10
3F

06
10
FC
10
A9
ED
10
1D
OE

1A50-
1A58-
1A60-
1A68-
1A70-
1A78-
1A80-~
1A88-
1A80-
1A98-
1AAQ-
1AA8-
1ABO-
1AB8-
1ACO-
tAC8-
1ADO-
1AD8-
1AEOQ-
1AE8~
1AFO-
1AF8-
1B00-
1B08-
1810-
1B18-
1B20-
1B28-
1B30-
1838-
1840-
1848-
1B50-
1B58-
1860-
1B68-
1B70-
1B78-
1B80O-
1B88-
1B90-
1B98-
1BAO-
1BAB-
1BBO-
1BB8-
1BCO-
18C8-
18DO-
18D8-
1BEO-

1BE8-
1BFO-

1BF 8-
1C00-
1C08-
1C10-
1C18-
1C20-
1C28-
1C30-
1C38-
1C40-

10
AD
AA
10
AD
10
06
8D
10
oc
20
21

18
24

1A
85
Do
1A
85
8D
24
08
08
Fo
Fa
20
co
c2
co
00
D3
CF
cs
c3
c4
D6
D4
CF
c2
00
D2
Do

00
00

C5
00
00
00
CE
D4
20

00
10

2C
20
A9
20
A0
0A
AD
00
E8
c2

0A
oD
20
10
oD
AD
1D
0D
AD
10
58
10
69
10
A9
32
04
CE
32
23
20
cDh
A9
07
c8
ED
D4
cc
D4
C3
00
D8
C1
cs8
A0
C5
c9
Dé
CF
Cc3
D2
00
C4

Dé
D2
C3
c3
00
00
85

A9
Do

1C
2C
20

0E
AC
2E
B8
EC
BA

0A
10
03
0A
10
OE
AC
10
oB
8D
FB
B89
01

B9
8D
AD
A9
23

AC
10
11

23

20
20
EO
FOD
A0
Ci1
Ch
cs
CD
00
D2
C1
D3
A0
cC
C5
D8
CF
CF
Cc9
c9

C5
Ct
cC
CcC
C3
A9
24

04
08

Fo
1C
85
1C
A9
12
10
3F
29
AO

A8
6D
1D
CA
0A
10
9D
AD
10
10
A9
19
38
1D
20
24
3F
10
21
A2
18
10
85
ED
00
CA
C5
Cc3
00
c1
CF
Do
00
D2
C5
D3
c9
A0
AO
Do
D2
CE

D3
AO

CE
CcD
D2
D2
ccC
05
A9

20
AO

07
A9
24
AD
04
A9
60
1C
10
Cc3

18
OF
AD
A8
0A
0A
1A
0A
8D
10
3F
10
ED
10
ED
10
85
Do
10
08
EE
Do
24
FD
Fo
Do
Ca
161 :]
CcD
D2
Dé
D5
C7
00
D4
Cs
D4
c2
D3
D¢
00
D6

Do
Cc2

AF
AF
AO
A0
D2
20
FF

2C
04

A0
8D
AO
2E
20
04
8D
20
Do
CcC

20
10
OE
20
AA
0A
AD
10
OF
60
85
8D
22
A8
FD
cD
32
ES8
AD
A9
23
ED
B9
CA
08
FA
cg
00
CF
D3
Ch
D4
C5
cC
00
D4
D9
CF
c9
00
cé
C5

CcC
Cc9

CF
D2
c2
D3
A0
58
85

1c
A9

07
20
0A
10
2C
20
29
ED
F3
D2

00
0A
10
06
20
A8
09
8D
10
A9
32
23
10
20
A9
23
20
A9
19
20
10
60
1F
c8
A9
60
D4
D7
D6
C5
A0
A0
D4
CF
D3
00
00
D8
DA
CD
CccC
D2

Ci
D4

C4
CF
CF
Cc3
D3
FB
32

AD
03

A9
ED
A8
Do
1C
2C
10
FD
60
D3

1D
0A
6D
1D
03
20
10
OE
AD
08
AC
10
8D
FF
FF
10
FF
FF
10
856
A9
A2
1B
Do
AO
c2
00
ce
c5
D4
c2
c3
A0
c1
c1
D5
cD
00
cs
co
c9
D4

D9
00

C4
co
D8
D2
C5
A9
A0

2F
20

03
FD
04
09
Fo
1C
A2
cs
cs
C5
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1C48- D4 DO D8 BA A0 C5 D6 C5 1E40- 29 1F 05 E6 85 27 AD OF

1C50- CE CF C4 C4 AO 00 AD 2A 1E48- 1D A2 EO B8E 12 1D AE OE
1C58- 10 0A OA 8D 2B 10 AD 2C 1E50- 1D 8E 13 1D 4E 13 1D A2
1C60- 10 29 07 AA AD 2C 10 4A 1E58- 06 90 03 69 1F 38 2E 13
1C68- 4A 4A 18 6D 2B 10 A8 80 1E60- 1D CD 12 1D 90 06 EE 13
1C70- AD OA 10 8D 2C 10 AD 0C 1E68- 1D ED 12 1D 4E 12 1D CA
1C78- 10 8D 23 10 AD 09 10 8D 1E70- DO EC 8D 14 1D AE 0D 1D
1C80- 2A 10 AD OB 10 8D 24 10 1E78- AC 0C 1D CC 13 1D DO 1E
1C88- 20 1A 11 B9 00 0D CE 2D 1E80- EC 14 1D 90 OB BD A6 1D
1C90- 10 30 05 1D BA 1C DO 03 1E88- AE 14 1D 3D AD 1D BO 09
1C98- 3D B2 1C 99 00 OD EE 2D 1E90- BD AD 1D AE 14 1D 3D A6
1CAO- 10 EE 2A 10 CE 24 10 DO 1E98~ 1D 85 30 4C EB 1E 90 27
1CA8- DF EE 2C 10 CE 23 10 DO 1EAO- BD A6 1D 85 30 20 15 1D
1CBO- CB 60 FE FD FB F7 EF DF 1EAB- 20 36 1D CE 0C 1D AC 0C
1CB8- BF 7F 01 02 04 08 10 20 1EBO- 1D CC 13 1D FO 06 A5 1C
1CCO- 40 80 8D A0 A0 AO A0 AO 1EB8- 91 26 BO EC AE 14 1D BD
1CC8- A0 A0 A0 A0 AO AD AO AO YECO- AD 1D 85 30 4C EB 1E BD
1CDO- A0 AO AO A0 AO AO A0 AO 1EC8- AD 1D 85 30 20 15 1D 20
1CD8- A0 A0 A0 A0 AO AO A0 AO 1EDO- 2E 1D EE 0C 1D AC 0OC 1D
1CEO- AO AO 00 FF 00 FF 00 FF 1ED8- CC 13 1D FO 06 A5 1C 91
1CE8- 00 FF B7 FF 00 FF 00 FF JEEO- 26 90 EC AE 14 1D BD A6
1CFO- 00 FF 00 FF 00 FF 00 FF 1EE8- 1D 85 30 20 15 1D 8E 0D
1CF8- 00 FF 00 FF 00 FF 00 FF 1EFO- 1D 20 27 1D 28 60 08 20
1D00- 4C 05 1F 4C 22 1E 4AC C4 1EF8- 20 1D 29 OF A8 B9 B4 1D
1D08- 1D 4C F6 1E 00 00 00 00 1F00- 85 1C 4C 98 1F 08 20 20
1D10- 00 00 00 00 00 A5 1C 61 JF08- 1D 90 07 EC 18 90 03 4C
1D18- 26 25 30 51 26 91 26 60 IF10- B8 1F CO CO 90 03 20 B3
1D20- 85 45 86 46 84 47 60 AS JF18- 1F A9 01 2D 10 1D FO 03
1D28- 45 A6 46 A4 47 60 AS 1C 1F20- 20 3C 1D A9 03 2D 0C 1D
1D30- 4A 4A 4A 4C 40 1D A5 1IC 1F28- FO 07 AA 20 36 1D CA DO
1D38- 4A 4C 40 1D A5 1C 4A 4A 1F30- FA A5 47 8D 10 1D A5 46
1040- 29 OF A8 B9 4F 1D 24 IC 1F38- 8D OF iD A0 00 8C OE 1D
1D48- 10 02 09 80 85 1C 60 00 1F40- 28 08 90 03 EE OE 1D 2C
1D50- 11 22 33 44 65 66 77 08 1F48- 10 1D 10 02 A0 50 50 02
1D58- 19 2A 3B 4C 5D 6E 7F 00 1F50- A0 28 84 26 A9 08 2D 10
1D60- 04 08 OC 10 14 18 1C 00 1F58- 1D FO 08 A9 80 05 26 85
1D68- 04 08 OC 10 14 18 1C 01 1F60- 26 AD 10 1D 29 3F A8 B9
1D70- 05 09 OD 11 15 19 1D 01 1F68- SF 1D 85 27 AD OF 1D A2
1D78- 05 09 0D 11 15 19 1D 02 1F70- EO 8E 12 1D AE OE 1D BE
1D80- 06 OA OE 12 16 1A 1E 02 1F78- 0C 1D 4E OC 1D A2 06 90
1D88- 06 OA OFE 12 16 1A 1E 03 1F80- 03 69 1F 38 2E 0C 1D CD
1D90- 07 OB OF 13 17 1B 1F 03 1F88- 12 1D 90 06 EE 0C 1D ED
1D98- 07 0B OF 13 17 1B 1F 81 1F90- 12 1D 4E 12 1D CA DO EC
1DAO- 82 84 88 80 AO CO 81 83 1F98- 8D OD 1D A9 01 2D 10 1D
1DA8- 87 8F 9F BF FF FF FE FC 1FAO- FO 03 20 3C 1D A9 03 2D
1DBO- F8 FO EO CO 00 2A 55 7F 1FA8- 0C 1D FO 07 AA 20 2E 1D
1DB8- 80 AA D5 FF 22 11 77 5D 1FBO~ CA DO FA 20 27 1D 28 60
1DCO- A2 91 F7 BB 08 20 20 1D 1FB8- A0 00 B9 C6 1F 20 ED FD
1DC8- CO CO 90 03 4C B8 1F AC 1FCO- C8 CO 19 DO F5 00 D3 C3
1DDO- OD 1D B9 9F 1D 85 30 A5 1IFC8- D2 C5 C5 CE A0 C2 CF D5
1DD8- 27 29 1F 05 E6 85 27 AS 1FDO- CE C4 C1 D2 D9 A0 C5 D8
1DEO- 47 38 ED 10 1D AA 6E 11 1FD8- C3 C5 C5 C4 C5 C4 8D 00
1DE8- 1D 10 17 E8 AC 0C 1D 20

1DFO- 15 1D CA FO 23 AD 11 1D Program 4: Apple SuperFont NORMAL.SET
1DF8- 18 20 D3 F4 20 3C 1D 4C 8D00- 00 00 00 00 00 00 00 00
1E00- EC 1D CA AC OC 1D 20 15 8D0B- 08 08 08 08 08 00 08 00
1E08- 1D E8 FO OC AD 11 1D 20 8D10- 14 14 14 00 00 00 00 00
1E10- D3 F4 20 3C 1D 4C 03 1E 8D18- 14 14 3E 14 3E 14 14 00
1E18- A5 47 8D 10 1D 20 27 1D 8D20- 08 3C OA 1C 28 1E 08 00
1E20- 28 60 08 20 20 1D 90 07 8D28- 06 26 10 08 04 32 30 00
1E28- EO 18 90 03 4C B8 1F AO 8D30- 04 0A OA 04 2A 12 2C 00
1E30- 00 8C OE 1D 8E OF 1D 28 8D38- 08 08 08 00 00 00 00 00
1E38- 08 90 03 EE OE 1D A5 27 8D40- 08 04 02 02 02 04 08 00
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8D48-
8D50-

8D58-
8D60-

8D68-
8D70-
8D78-
8D80-
8D88-
8D90-
8D98-
8DAO-
8DAS8-
8DBO-
8DB8-
8DCO-
8DC8-
8DDO-
8DD8-
8DEO-
8DES8-
8DFO-
8DF8-
8E0O-
8EO8-
8E10-
8E18-
8E20-
8E28-
8E30-
8E38-
8E40-
8E48-
8BE50-
8E58-
8E60-
8E68-
8E70-
8E78-
8E80-
8E88-
8EQ90-
8E98-
8EAOQ-
8EAB-
8EBO-
8EBS8-
8ECO-
8EC8-
8EDO-
8EDB-
8EEO-

8EES8-
BEFO-

8EF8-
8F00-
8F08-
8F10-
8F18-
8F20-
8F28-

8F30~
8F38-

08
08
00
00

00
00
00
1C
08
1C
3E
10
3E
38
3E
1C
1C
00
00
10
00
04
1cC
1C
08
1€
icC
1E
3E
3E
3C
22
1C
20
22
02
22
22
1C
1E
1C
1E
1C
3E
22
22
22
22
22
3E
3E
00

3E
00

00
04
00
02
00
20
00
18
00

10
2A

o8
00

00
00
20
22
ocC
22
20
18
02
04
20
22
22
00
00
08
00
08
22
22
14
22
22
22
02
02
02
22
08
20
12
02
36
22
22
22
22
22
22
o8
22
22
22
22
22
20
06
02

30
00

00
o8
00
02
00
20
00

24
00

20
1C

08
00

00
00
10
32
08
20
10
14
1E
02
10
22
22
08
o8
04
3E
10
10
2A
22
22
02
22
02
02
02
22
08
20
0A
02
2A
26
22
22
22
22
02
o8
22
22
22
14
14
10
06
04

30
o8

00
10
1C
1E
3C
3C
1C

04
1C

20
08

3E
00

3E
00
08
2A
08
18
18
12
20
1E
08
1C
3C
00
00
02
00
20
o8
3A
22
1E
02
22
1E
1E
02
3E
08
20
06
02
2A
2A
22
1E
22
1E
1C
08
22
22
2A
o8
o8
08
06
08

30
14

00
00
20
22
02
22
22
1E

20
iC

08
os

00
00
04
26
08
04
20
3E
20
22
04
22
20
08
08
04
3E
10
08
1A
3E
22
02
22
02
02
32
22
o8
20
OA
02
22
32
22
02
2A
0A
20
o8
22
22
2A
14
08
04
06
10

30
22

00
00
3C
22
02
22
3E
04

10
2A

08
08

00
00
02
22
08
02
22
10
22
22
04
22
10
00
08
08
00
08
00
02
22
22
22
22
02
02
22
22
08
22
12
02
22
22
22
02
12
12
22
08
22
14
36
22
08
02
06
20

30
00

00
00
22
22
02
22
02
04

08
08

00
04

00
08
00
1C
1C
3E
1C
10
1C
1C
04
iC
OE
00
04
10
00
04
o8
3C
22
1E
1C
1E
3E
02
3C
22
1C
1C
22
3E
22
22
1C
02
2C
22
1C
08
1C
08
22
22
08
3E
3E
00

3E
00

00
00
3C
1E
3cC
3C
3C
04

00
00

00
00

00
00
00
00
oo
00
00
00
00
00
00
00
oo
00
00
oo
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

TF
00
00
00
00
00
oo

00
1C

8F40- 02
8F48- 08
8F50- 10
8F58- 02
8F60- 0C
8F68- 00
8F70- 00
8F78- 00
8F80- 00
8F88- 00
8F90- 00
8F98- 00
8FAO0- 04
8FA8- 00
8FB0- 00
8FB8- 00
8FCO- 00
8FC8- 00
8FDO- 00
8FD8- 38
BFEO- 08
B8FE8- OE
8FFO0- 2C
8FF8- 00
Program
0300- D8
0308- A6
0310- 30
0318- 1B
0320- E6
0328- 29
0330- A0
0338- 49
0340- DO
0348- 04
0350~ A6

02 1E
00 ocC
00 18
02 22
08 08
00 36
00 1E
00 1C
00 1E
00 3C
00 3A
00 3C
04 1E
00 22
00 22
00 22
00 22
00 22
00 3E
0C ocC
08 08
18 18
1A 00
2A 14

22
08
10
12
08
2A
22
22
22
22
06
02
04
22
22
22
14
22
10
06
08
30
00
2A

22
08
10
OE
08
2A
22
22
22
22
02
1C
04
22
22
2A
08
22
o8
oC
o8
18
00
14

22
08
10
12
08
2A
22
22
1E
3C
02
20
24
32
14
2A
14
3C
04
oC
08
18
00
2A

22
1C
12
22
iC
22
22
1C
02
20
02
1E
18
2C
08
36
22
20
3E
38
08
0E
00
00

00
00
oC
00
00
00
00
00
02
20
00
00
00
00
00
00
00
1C
00
00
08
00
00
00

5: Apple SuperFont HROUT

78 85
07 OA
04 10
18 65
1B A5
03 05
00 Bt
7F A4
02 E6
85 09
46 A4

45
0A
o1
06
28
E6
1A
24
18
CA
47

86
BO
E8
85
85
85
24
91
A5
Do
58

46
04
E8
1A
08
09
32
08
09
E2
AC

84
10
OA
90
A5
A2
30
E6
18
A5
Fo

47
3E
86
02
29
08
02
1A
69
45

ED
v

Program 6: APPLEFONT2 Checksum

100
110
120
130
140

150
160

170

180

190
200

210
220
230
240
250
260
270
280

PRINT “CHECK THESE BLOCKS:";

FOR | = 8160 TO 8181: POKE {,0: NEXT
FOR | = 0 TO 63:8 = 0

PRINT " . "4

FOR J = 0 TO 63:S = S + PEEK (409)
6 + | x 84 + J): NEXT

READ A:S = 8 - 256 x |NT (S / 256
AD = 4096 + | x 64: GOSUB 200:A18 =
Hs
AD = 4098 + | x 64 + 83: GOSUB 200:
A28 = HS$

IF A ¢ > S THEN PRINT PRINT "s
"3A18;" TO $";A28;

NEXT : END
H$ = "": FOR K = 0 TO 3:X = INT (A
D / 16):Hs$ = MIDS ("0123456789ABC

DEF",AD - X x 16 +
XT : RETURN
33,162,119,1,233,214,30,118
36,37,162,145,189,208,216,189
80,127,70,70,155,173,185,120
74,176,171,163,153,216,210,18

X: NE
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

191,187,202,174,159,187,87,125

1,1) + H$:AD =

41,199,222,202,111,195,52,127
178,145,237,85,215,171,8,97
123,137,102,120,22,29,223,142 G
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THE WORLD INSIDE THE COMPUTER

The Home Computer Revolution:
Another False Start?

Frea o aronic

In my recent columns
I have written about
the overselling of the
home computer. (See
“The Morning After:
Anti-Computer
Backlash And Lhe
Arrival Of The
Mass-Market Home
Computer,”
COMPUTE!, May and June 1984; and
“Is The Computer A Home Appliance?,”
COMPUTE!, August 1984.)

Now it seems that a genuine backlash
against home computers has appeared. In
publication after publication, and on TV and ra-
dio, we hear that the "home computer revolu-
tion” was a fluke. Commentators and reporters
tell us that computers are still too difficult, too
finicky, and too expensive to be a mass-market
“appliance.” And, unlike the TV, the telephone,
and the toaster oven, there is no compelling rea-
son to own a computer.

There is some truth to all of these charges,
and, collectively, they have chipped away at the

Fred D’Ignazio is a computer enthusiast, the father of two
children, and the author of several books on computers
for young people. His books include Katie and the Com-
puter (Creative Computing), Working Robots (Hayden),
The Star Wars Question and Answer Book about
Computers (Random House), and Computing Together:
A Parents and Teachers Guide to Using Computers
with Young Children (COMPUTE! Publications).

Fred appears regularly as the “family computing”
commentator on “The New Tech Times,” a half-hour
public-TV program on consumer electronics that airs
weekly on over 240 stations across the country.

Fred’s column appears monthly in COMPUTEL
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glossy high-tech image that home computers
have enjoyed for the last couple of years. As a
result, the glamour has worn off the home com-
puter, and this has caused the industry to sag.

History Repeats Itself

But this is not the first time it's happened. In
1975, when the first computer kit (the Altair) ap-
peared, there was a lot of discussion in the media
about a “home computer revolution.” This dis-
cussion was short-lived, however, because the
first computers were strictly hobbyist devices.
They had very little memory, almost no software,
and were not built, distributed, serviced, or sup-
ported as consumer products.

The home computer hype started again in
1977 when Apple introduced its Apple II, Radio
Shack came out with the TR5-80 Model |, and
Commodore introduced its PET. Again we heard
claims about how computers would soon be in
everyone's homes. Unfortunately, these claims
were just as premature as they were before. Like
the machines before them, these new computers
were suitable only for hobbyists and students as
do-it-yourself educational devices.

We are now at the end of a third wave of
claims that the home computer has arrived. This
wave, like the others, has subsided and turned
sour because our computer technology is still not
mature enough to create a true, mass-market
consumer product.

There have been three false starts in launch-
ing the home computer revolution, and there are
sure to be more. Home computers are now in
five million homes, but they're used daily in only
a minority of those homes. It will be a long time
before computers appear in 100 percent of peo-
ple’s homes and become a way of life like tele-
phones or TV sets.



The Digital Utility Center

Experts predict that a real home computer will
not appear until computers are integrated into all
aspects of people’s lives, including banking,
shopping, working, communicating, and
entertainment. A real home computer will not sit
alone on a desktop and look like a typewriter
plugged into a TV set. Instead, it will be a hybrid
machine—part TV, part telephone, part video-
cassette recorder, and part stereo system. It will
be the brains of a general-purpose digital utility
center that a family operates to hear music,
watch movies and TV, make phone calls, control
household appliances, and pay bills.

The home computer of the present is made
up of awkward, ill-fitted, and confusing compo-
nents. The day its components fuse together into
a single digital utility center that is sold at dis-
count supermarkets, it will truly become a mass-
market device.

The digital utility center will come in a sin-
gle box and plug into the wall with a single cord.
The center’s audio, video, and computer software
will be uniform and standardized (in some kind
of optical or magnetic format), and will play
everything—from educational games to Bruce
Springsteen to the latest Burt Reynolds movie.

All the recordings will be digital and capable
of being stored on a single, high-density storage
device. All programming will be in English and
will consist of making simple choices from a
menu of selections that appears on a screen and
are read to the user aloud by the center’s syn-
thesized voice. Input will be from a keyboard,
light pen, mouse, microphone, or touch screen,
depending on the individual’s preference. No
technical knowledge whatsoever will be needed
to operate the center. And the center will come
with one- to five-year warranties, full service
contracts, and modular, replaceable parts.

Like The Electric Motor

When the digital utility center arrives, the home
computer will really be a mass-market appliance.
But when computers have become digital utility
centers, they will no longer be computers. To
paraphrase Joseph Weizenbaum, a digital utility
center to a computer is the same as a vacuum
cleaner to an electric motor.

Before we see consumers going wild over
digital utility centers, a lot of separate develop-
ments have to take place. Audio, video, commu-
nications, and computer hardware must evolve
much further and become more integrated, dig-
ital, compatible, and inexpensive. Software for
the separate devices has to be integrated under a
single multimedia operating system and has to
adopt a standardized storage and data inter-
change format.

In addition, the software must have a
friendly, human-like mouthpiece that deals with
us in our natural, spoken language and is not
only user-friendly but also user-forgiving. The
software will have to fill in the gaps in people’s
commands, correct their typos and misspellings,
not let them make any serious mistakes, hold
their hand as they work their way through a
task, and anticipate what they will want to do
next.

Most important of all, a mass-market home
computer will require a reliable, universal
communications network that links the digital
utility center into very-high-speed satellite chan-
nels that support two-way instantaneous trans-
mission of voices, music, video images,
computer-generated pictures, text, and numerical
data. This network, too, must be standardized,
instantly available at the push of a CALL button
on the digital utility center, and invisible to the
user.

Only when such a network is in place will
the digital utility center become popular with a
majority of consumers. Only then will all the pie-
in-the-sky promises of computer enthusiasts be-
come possible,

Such a network will make it possible to do
home banking, telecommuting, shopping at
home, and attending courses and classes at
home. People will be able to purchase all the
new records, movies, computer software, and
books over the network and have them
downloaded into their local mass-storage device
or into a portable computer that they can detach
from the main unit and carry with them when
they travel.

The Computer As Translator And

Terminal

The lesson in all this is that our vision of the
home computer has been too limited, and that’s
why we keep having false starts. Our vision has
been limited by the fact that we are still too close
to the computer’s birth; we are still too familiar
with the computer’s early stages and functions to
see what it may ultimately become.

We are only now beginning to move beyond
the image of the computer as a computing engine
that juggles numbers and processes paychecks.
But we must go much further. We must see the
computer as only a part of the digital revolution
of all human media—voice, music, art, graphics,
film, literature, and so on. As all science, art,
technology, and communications are digitized,
the computer assumes a central role as a trans-
lator among the media, and as a terminal linking
human beings to the media and to each other.

The computer should enable the average
person to enter information in any medium
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(pictures, voice, text, whatever) and instantly
translate it (at the discretion of the person) into
any other medium—or into several different me-
dia. It should then enable the person to send the
package to any other person. Likewise, anyone
who uses a computer should have instant access
to all media in any format they wish.

This sounds extremely abstract, so picture
the home computer of the future as the United
Nations Building. It will have two major func-

tions: translator and terminal. It will house all
the disparate streams of digitized information
representing all the different media, and it will
translate them back and forth at the needs and
whims of the user. And it will be plugged into
the outside world (of cultures, peoples, nations,
and institutions) and capable of vital two-way
communication with that world in any language
that is appropriate.

Next Month: Redefining Computer Literacy Q

CAPUTE!

Atari Chess

Atari owners who use OSS DOS 2.20 from Op-
timized Systems Software must first select Q
from the DOS menu to quit to DOS XL, then se-
lect T to go to cartridge before attempting to load
this game from the December 1984 issue (p. 99).

Atari Acrobat

Due to a printing error in line 2030 of this game
from the February 1985 issue (p. 60), the STRIG
function to read the joystick button appears as
STPIG. Also, lines 20115, 23500, and 27035 are
too long to type in as listed. To enter these lines,
simply omit all spaces between BASIC state-
ments and variables. For example, POKE BC,14
can be typed as POKEBC,14.

Machine Language Multiplication

In Part 2 of the series on multiplication in the
“Machine Language” column (p. 121, February
1985 issue), the high and low bytes of the prod-
uct are switched in the example program. The
last few instructions of the example should read
as follows:

LDA  $0380
ADC  $0382
STA $0380
LDA  $0381
ADC  #800
STA $0381
NOADD DEX
BNE NXBIT

Thanks to Karl Schmitt, Norman Sprock, and
other readers who wrote in with the correction.
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IBM lllegal Function Errors

A number of readers have reported problems
with illegal function call errors in COMPUTE!s
graphics games for the IBM, such as “Horse Rac-
ing” (October 1984) and ““Paratrooper” (January
1985). If you receive an Illegal Function Call er-
ror message in a line containing a PUT statement
(such as line 1220 of Paratrooper), it most likely
means that you have made a typing error in the
DATA statements that define the graphics dis-
played by the PUT. When you see that error
message in a line involving PUT, check all vour
DATA items carefully.

Proofreading The IBM Proofreader
Many readers have had problems getting the
“IBM Automatic Proofreader” to work properly.
The program is correct as listed, but if it’s not
typed in correctly, you may receive the cryptic
message Error #2. The Proofreader traps all errors,
even syntax errors. Instead of getting the usual
“Syntax error in ..."” message, you get the error
number (2 is syntax error) with no hint as to
where the error might be. To help you find your
typos, change the 650 in line 140 to 0. This turns
off the error trapping so you'll get the usual error
messages if you have any errors.

Before using the Proofreader to type in pro-
grams, it's a good idea to test all the Proofreader
commands, especially the SAVE command, just
to make sure there are no bugs lurking in some
obscure place in the program. To test the Proof-
reader’'s SAVE command, run the Proofreader
and type in one line, say 10 REM. Now save this
test program. If you didn’t get an error message,
you can safely type in a complete listing without
fear of losing all your typing due to a bug in the
SAVE command. When you think you have all the
bugs out, type BASIC to exit the Proofreader,
change line 140 back to normal, and save this
bug-free version of the Proofreader.



GComputers And Society

Davic D Thortug Associcte zoror

Visual Computing, Part 1

In January 1984 Apple launched the Macintosh—
a computer that would accelerate a revolution in
computing that had already been gathering mo-
mentum for some time. This revolution was not
in the computer hardware itself, although this
certainly played a role. The revolution was in the
way we communicate with our computational
technology.

The Macintosh was the first low-cost per-
sonal computer to incorporate a primarily pic-
torial user interface. Rather than having to deal
with words and phrases to convey information or
desires to the computer, you can select small im-
ages (icons) that represent the object with which
you want to work. To edit a document with the
word processor, for example, you simply place
the cursor over the document (shown as a page
with a label beneath it) using a pointing device
called a mouse. Once the cursor is over the docu-
ment, two clicks of the mouse is all that's needed
to load the document (and the word processor!)
into the computer.

The difference between loading a program or
text file in this fashion and loading it in by
typing commands from the keyboard is subtle.
To understand the nature of this difference, and
why the visual interface appeals to some users
and not to others, we need to explore different
ways that people “think.”

David D. Thornburg feels comfortable working
across the text-picture boundary, and has written a
dozen books on computing, including the KoalaPad
Book (Addison-Wesley) and 101 Ways to Use a Mac-
intosh (Random House). His most recent book, Be-
yond Turtle Graphics, describes the nongraphics
aspects of the computer language Logo. This book is
an introduction to artificial intelligence and will be
available soon from Addison-Wesley. Thornburg is
currently working on his first novel.

The Two Brains

Several years ago it was in vogue to think of hu-
man thinking style as being lateralized to the two
hemispheres of the brain. Thinking that takes
place in the left hemisphere is linear and analyti-
cal. Thinking that takes place in the right hemi-
sphere is parallel, visual, and creative. This
model of mental activity became so popular that
we found ourselves referring to artists as “right-
brained” people and to analytical thinkers as be-
ing “left-brained.”

In fact, we all have the ability to think with
both sides of our brain—to be both analytical
and to be creative—to think linearly and in par-
allel. It is true that many of us spend more time
in one mode of thought than the other. It is also
true that our society seems to develop and
encourage our analytical linear thinking at the
expense of our creative mind. But it is both un-
fair and inaccurate to suggest that any individual
is purely “left-brained” or “right-brained.”

When interactive computer systems were
first developed for mass production, it was de-
cided that people should communicate with these
machines through the typewriter keyboard and
that the computer should respond primarily
through a text-based display. Interestingly, the
dedicated videogame computers that were being
developed at the same time chose to use non-
keyboard devices such as joysticks and game
paddles instead of the keyboard, and to produce
colorful graphic images rather than text displays.

Anyone who remembers the fads of the late
1970s will recall that videogame consoles outsold
personal computers many times over. This ex-
tremely high ratio of game to computer sales was
not based on price alone. The fact was that
purchasers of game machines knew exactly what
to do with them as soon as they were plugged
in. The videogame was extremely easy to use—
intuitively easy, perhaps.
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Nothing Automatic

Personal computers, on the other hand, seemed
designed for the linear analytical mode of
thought. Nothing happened automatically—the
keyboard had to be used for everything, includ-
ing loading a program in the first place.

For example, suppose we look at the process
of starting a game with the Atari 2600 Video
Computer System and with the Commodore 64
computer. In the case of the Atari game machine,
one needs only to insert the game cartridge and
switch on the power. While this same process
applies to the Commodore 64 with cartridge
games, the story is quite different when the pro-
gram is provided on disk. You then must enter:

LOAD “*",8

RUN
to get the game into the computer.

This difference in the user interface has
nothing to do with technology differences be-
tween the two machines. The fact that the Com-
modore 64 has more RAM, or a disk drive, or
can be used with thousands of different pro-
grams, is not the issue. In fact, most personal
computer users expect to have to type strings of
textual information into their computer to make
it do something useful.

Mainly The Keyboard

For those of us who have used computers for a
long time, none of this represents any hard-
ship—it is simply ““how things are done.” Of
course we are happy when the interface is sim-
plified. Almost all Apple II owners, for example,
equip their computers with ““autostart ROMs”
that will let a program boot from the disk auto-
matically when the computer is turned on.

But still, the keyboard has maintained its
role as the primary communication tool, even
when the information to be communicated is
nontextual.

This restriction in interface technology has
kept many people from using computers. A ma-
jor typing tutor program was promoted with the
slogan ““If you can’t type you can’t compute.” For
the vast majority of potential computer users in
the world, this amounts to disfranchisement.

Fortunately, the slogan was wrong. Typing
has nothing whatsoever to do with computing.
All that is needed is a variety of communication
tools across the man-machine interface to make
computers accessible to any who would want to
use them.

What made the Macintosh different was that
it provided another type of interface—one that
was primarily visual rather than textual.

A Step Back?

Of course, there are critics who would argue that
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the visual interface is a giant step backwards—
that we gave up iconographic writing many years
ago in favor of building words from an alphabet
of letters. These same people might argue that
those cultures whose language is still recorded in
iconographic form are burdened with a cumber-
some writing system that has hampered their
development.

The visual computer interface has nothing to
do with how we write. I am not arguing that we
should do away with our alphabet or with words
or with writing. I am not suggesting that we
should use nothing but pictures in our next letter
to Aunt Elsinore. What I am suggesting is that,
when we are referring to the operations to be
performed by a computer, it is only a matter of
convention that we refer to these operations in
written form. The convention to build program-
ming languages from a vocabulary of English
words was completely arbitrary. It was done, in
part, because computer systems were provided
with keyboards.

In fact, the first computer programs devised
by Lady Lovelace for Babbage’s Analytical En-
gine were patterns of holes in punched cards.

Any Symbols Will Do

Because most of us don't think of programming
as a nontextual activity, it is hard for us to realize
that one can communicate information to a com-
puter in many different ways. A computer is,
after all, just a symbol manipulation tool. The
use of letters and numbers as symbols is ar-
bitrary—it could work as easily with any other
symbols we may devise.

The reason for exploring this topic at all is
simple: Without being consciously aware of it,
we have been overtaken by symbolic nontextual
programming languages and have embraced
them wholeheartedly. We have, in fact, become a
nation of programmers without knowing it.

Anyone who builds a new level of Lode Run-
ner, designs a new game with Pinball Construc-
tion Set, creates a new spreadsheet with
Multiplan, or who works with any of the myriad
construction set systems that represent one of the
best-selling classes of software that has ever ex-
isted, is, in fact, creating computer programs with
a minimum of typing. In fact, many of these pro-
grams are created by people with no typing
whatsoever.

So, it is mildly amusing to hear many of
these same construction set users suggest that
programming is a “‘typing” activity.

Free Choice
Again, it is not typing that is the issue. I will ar-

gue that the nature of our communication me-
dium determines the nature of the ideas we



communicate. Some of us express ourselves quite
well in linear textual form, and others of us are
more comfortable with pictures and diagrams.
There is nothing wrong with either approach to
expression. What is important is that our technol-
ogy has advanced to the point where people are
free to choose their communication form, and
even to switch back and forth between the two if
they so desire. Any choice between the two has
to be based on personal preference, not on the
assumption that there is one “right” way to
communicate.

Judging from the popularity of the visual
interface (there is even a version of a Macintosh-
like graphics program available for the PCjr!), the
development of visual interfaces is opening up
computer access to many thousands of people
who would never have otherwise been interested
in using this technology.

But, just because this new communication
mode has been made available to the general
public, this is no reason to think that we already
know all of its consequences. As I gaze into my
cloudy crystal ball, I see a future in which much
of our programming will be done without the labor
of typing—where we will write programs by
constructing flow charts that indicate graphically
what it is we want the computer to do for us.

These visual programming environments
will let us express a goal without also requiring
that we tell the computer how to achieve that
goal.

Next month we will explore a visual
programming environment in depth and compare
it to text-based programming. Our visual
programming language will be the database lan-
guage HELIX, developed by Odesta for the
Macintosh. ©

IBM Personal Gomputing

Donald B. Trivette

Spreadsheets

Remember when you were growing up and your
pals used a word you’d never heard before?
Were you too embarrassed to ask for a defi-
nition—to admit you didn’t know what they
were talking about (and maybe even doing)? Did
you fake it as best you could?

Now that you're an adult, are you still fak-
ing? Do you really know what a spreadsheet pro-
gram is? Don’t be embarrassed. There are lots of
well-adjusted, computer-literate people who have
only a vague notion of what spreadsheet soft-
ware is all about. You may have thought that
spreadsheets were something only an accountant
could appreciate and understand. Not true. Al-
though spreadsheets were born of the accounting

For The Home

world, they have dozens of uses for those of us
who have trouble balancing a checkbook. Yes,
spreadsheets can actually be fun. First we’ll look
at their fascinating history, then at a typical
numerical spreadsheet, and finally at some un-
usual nonnumerical applications.

Let There Be VisiCalc

It can be argued that the personal computer era
really began with the invention of spreadsheet
software, Before then, a few personal computers
were around, but most were owned and used by
hobbyists and tinkerers. In general, personal
computer software was primitive in those days—
back in the late 1970s.

April 1985 COMPUTE! 143





http:financi.al




ML Machine I.cmgudge Entry Program For VIC-20

Charles Brannon, Program EQitOr s

MLX is a labor-saving utility that allows almost
fail-safe entry of machine language programs pub-
lished in COMPUTE! You need to know nothing
about machine language to use MLX—it was de-
signed for everyone. At least 8K expansion memory
is required.

MLX is a new way to enter long machine lan-
guage (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 let 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 the appropriate version of 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 two numbers: the starting address
and the ending address. These numbers are
given in the article accompanying 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 increases 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 input. 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 listed,
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 ap-
pears in inverse video for emphasis.

To simplify your typing, MLX redefines part
of the keyboard as a numeric keypad (lines
581-584):
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Ul o 7 8 9
H J K L become 0 4 5 6

M , 1 2 3
MLX Commands

When you finish typing an ML listing (assuming
you type it all in one session), 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 pro-
gram 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:

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 typing, so we recom-
mend 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 finished,
but the tape or disk won’t work, of course, until
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 SHIFT-L to reload the partly completed file
into memory. Then use the New Address com-
mand to resume typing.

To use the New Address command, press
SHIFT-N and enter the address where you pre-
viously 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 Display command
lets you display a section of your typing. After
you press SHIFT-D, enter two addresses within
the line number range of the listing. You can
abort the listing by pressing any key.

VIC MLX: Machine Language Entry
108 PRINT"{CLR}{PUR}";CHR$(142);CHR$(8):

trem 181
161 POKE 788,194:REM DISABLE RUN/STOP

srem 174
1180 PRINT"[RVS}{14 SPACES}" :rem 117

126 PRINT"{RVS} {RIGHT}{OFF}E*3£{RVS}
{RIGHT} [RIGHT}{2 SPACES}E*J[OFF}EK*3
£{RvVS}£{RVS} " srem 191

130 PRINT"TRVS} [RIGHT} EG3I{RIGHT}

(2 rRIGHT} (OFF}£{RVS}£E*3{OFF}E*]
{Rvs} " : srem 232
140 PRINT"{RvS}[14 SPACES}" srem 120












156 END

1536 DATA 184,1460,0,185,26,3
1542 DATA 261,69,240,7,200,200
1548 DATA 192,34,208,243,96,200
1554 DATA 169,74,153,26,3,260
1568 DATA 169,6,153,26,3,162
1566 DATA ©,189,0,228,157,74
1572 DATA 6,232,224,16,288,245
1578 DATA 169,93,141,78,6,169
1584 DATA 6,141,79,6,24,173

1599 DATA 4,228,105,1,141,95
1596 DATA 6,173,5,228,185,0

1602 DATA 141,94,6,169,0,133
164968 DATA 203,96,247,238,125,241
1614 DATA 93,6,244,241,115,241
1620 DATA 124,241,76,205,238,0
1626 DATA ©,0,6,0,32,62

1632 DATA 246,8,201,155,240,13
1638 DATA 201,32,249,7,72,24
1644 DATA 191,283, 133,283, 104,49
1650 DATA 96,72,152,72,138,72
1656 DATA 1460,0,169,128, 145,88
1662 DATA 200,192,40,208,249,165
1668 DATA 293,74,74,74,74,24
1674 DATA 195,161,160,3,145,88
1680 DATA 165,263,41,15,24,185
1686 DATA 161,2006,145,88,169,9
1692 DATA 133,203,104,170,104,168
1698 DATA 164,408,96

iBM Proofreader

19 "Automatic Proofreader Version 2.6¢ (L
ines 2796,516,515,517,628,538 changed f
rom Vi.9)
168 DIM L$(560),LNUM(SO8):COLOR B,7,7:KEY
OFF: CLS: MAX=0: LNUM(®)=45534&"

11¢ ON ERROR GOTO 128:KEY 15,CHRS$ (4) +CHR$
(78):0N KEY(15) GOSUB &64¢9:KEY (15) ON
:GOTO 132

126 RESUME 13¢

130 DEF SEG=%HAG:W=PEEK (&H3A)

14¢ ON ERROR GOTO 4658:PRINT:PRINT"Proofre

ader Ready."”
158 LINE INPUT L$:Y=CSRLIN-INT(LEN(LS) /W)
-1:LOCATE Y,1

149 DEF SEG=#:POKE 1059,36:POKE 1652,34:P
OKE 1054,9:POKE 1955,77:POKE 1056,13:
POKE 10657,28:LINE INPUT L$:DEF SEG:IF
L$="" THEN 150

179 IF LEFT$(L$,1)=" " THEN L$=MID$(L%,2)
:GOTO 179

180 IF VAL(LEFT$(L$,2))=0 AND MID$(L$,3,1

=" " THEN L$%=MID${L%,4)

199 LNUM=VAL (L$): TEXT$=MIDS$ (L$,LEN(STRS (L.

NUM) ) +1)

200 1IF ASC(LS$) >S7 THEN 268 ’no line numbe

ry, therefore command
219 IF TEXT$="" THEN GOSUB S54@: IF LNUM=LN
uMcP) THEN GOSUB S&0:G0T0 1S90 ELSE 1S
2

228 CKSUM=@:FOR I=1 TO LEN(LS$):CKSUM=(CKS
UM+ASC(MIDS (L $,I))%I) AND 255:NEXT:LO
CATE Y, 1:PRINT CHR$ (65+CKSUM/146) +CHRS
(65+(CKSUM AND 15))+" "+4L$

239 GOSUB S40:1IF LNUM(P)=LNUM THEN L$(P)=
TEXT$:60T0O 150 ’replace line

249 GOSUB 58@:G0TO 1S58 "insert the line

260 TEXT$="":FOR I=1 TO LEN(LS$):A=ASC(MID
$(Ls$, 1)) : TEXTS$=TEXTS$+CHRS (A+32K (A>F6
AND A<123)) :NEXT

150 COMPUTE Apiil 1985

279

280
299
390

3o

320
338
349

350
369

37¢
380
399
419
429

439
449

450
459

479

489
499

Sog

o190
51S

517

549

609
619
&20

638
&40

&59

DELIMITER=INSTR(TEXTS," "):COMMANDS$=T

EXT$:ARGS$="": IF DELIMITER THEN COMMAN
D$=LEFTS$ (TEXTS, DELIMITER-1) : ARGS$=MIDS%
(TEXTS,DELIMITER+1) ELSE DELIMITER=IN

STR{TEXT$,CHRS (34) ) : IF DELIMITER THEN
COMMANDS$=LEFT$ (TEXT%, DELIMITER-1): AR

G$=MID$(TEXTS,DELIMITER)

IF COMMANDS<>"LIST" THEN 419

OPEN "scrn:” FOR OUTPUT AS #1

IF ARG$="" THEN FIRST=8:P=MAX—-1:G0TO

349

DELIMITER=INSTR (ARG, "—"): IF DELIMITE

R=¢ THEN LNUM=VAL (ARGS$):G0SUB S48:FIR

ST=P: 6070 349

FIRST=VAL (LEFTS$ (ARG$, DELIMITER) ) : LAST

=VAL (MID$ (ARGS ,DELIMITER+1))

LNUM=FIRST:GOSUB SA4¢:FIRST=P:LNUM=LAS
T:GOSUB S4¢:1F P=g THEN P=MAX-1

FOR X=FIRST TO P:N$=MID$ (STR$ (LNUM(X)
) ’2)+" o

IF CKFLAG=¢ THEN A$="":G0T0 379

CKSUM=08: AS=NS$+L$ (X):FOR I=1 TO LEN{(A%
) : CKSUM= ({CKSUM+ASC (MID$ (A%, 1)) XI) AND
255:NEXT: A$=CHRS (6S5+CKSUM/16) +CHR$ (&
5+ (CKSUM AND 1S5))+» »

PRINT #1,A$+N$+L$(X)

IF INKEYS$<>"" THEN X=P

NEXT :CLOSE #1:CKFLAG=8

6070 139

IF COMMANDS="LLIST" THEN OPEN "lpti1:"
FOR OUTPUT AS #1:G0TO 309

IF COMMANDS$="CHECK" THEN CKFLAG=1:GOT

0 299

IF COMMANDS$<>"SAVE" THEN 458

GOSUB &9¢:0PEN ARGS FOR OUTPUT AS #1i:
ARGS="":G0TO 399

IF COMMANDS<>"LOAD" THEN 49¢

GOSUB &69@:0PEN ARG$ FOR INPUT AS #1:M

AX=@:P=0

WHILE NOT EOF(1):LINE INPUT #1,L$:LNU

M{P)=VAL (L$) :L$ (P)=MID$(L$,LEN(STR$(V

AL (L$)))+1) :P=P+1:WEND

MAX=P:CLOSE #1:GO0TO 13¢

IF COMMANDS$="NEW" THEN INPUT "Erase p

rogram — Are you sure";L$:IF LEFTS$(LS$
,1)="y" OR LEFTS$(L$,1)="Y" THEN MAX=0
:GOTO 139:ELSE 138

IF COMMAND$="BASIC" THEN COLOR 7,8,0:
ON ERROR GOTO @:CLS:END

IF COMMANDS<>"FILES" THEN 529

IF ARG$="" THEN ARG$="A:" ELSE SElL=1:
GOSUB &99

FILES ARG$:G0T0 139

PRINT"Syntax error":607T0 138

P=@:WHILE LNUM>LNUM(P) AND P<MAX:P=P+
1:WEND:RETURN

MAX=MAX—1:FOR X=P TO MAX:LNUM(X)=LNUM
(X+1):L$(X)=L$(X+1):NEXT:RETURN
MAX=MAX+1:FOR X=MAX TO P+1 STEP —1:LN
UMIX)=LNUM(X—1) LS (X)=L$(X—-1) :NEXT:L$
(P)=TEXT$:LNUM(P)=LNUM: RETURN

IF LEFT$ (ARGS, 1) <>CHR$(34) THEN 520 E
LSE ARG$=MID$ (ARGS,2)

IF RIGHTS (ARGS, 1)=CHR$(34) THEN ARGS$=
LEFTS (ARGS,LEN{ARGS) —-1)

IF SEL=9 AND INSTR(ARGS,".")=8 THEN A
RG$=ARGS$+" . BAS"

SEL=¢: RETURN

CLOSE #1:CKFLAG=@:PRINT"Stopped. ":RET

URN 150 '

PRINT "Error #";ERR:RESUME 150
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DISK DRIVES

Rana 1006 §239
Astra 2001 §549
IndusGT .......... $298
Trak AT-D2
Trak AT-1
Trak AT-D4 | Ca
Astra 1620 (Dual) ... $499
Percom ............ Call
Atari1050 ........ $249
MEMORIES
Microbits 64K (XL) .. $115
Mosalc 48K (400} . $98
Mosaic 84K (400/800) Call
Mosaic32K ...... .. $68
Atari 64K (600XL) .... Call

400 Keyboard ....... Call
KoalaPad .......... 367
Chatkboard Pad ... .. 8§75
Bi1-380 Column .... $228

MISCELLANEOUS

Syn Calc (D} . ..... $48
Syn File (D) .. $48
Syn Trend (D) 848
Syn Com (D) .. 829
Syn Chron (D) . 829
Decathion {R) .. 829
Drols (D) . 823
Gyruss (R) X))
Heist (D) . .. %23
Bruce Lee [CID) . §27
Universe (D) ... .. Call
Questron (D) .. 834
Koala Coloring | . §20
Koala Logo Design $27
Bumble Games {D) $27
Miles Accounting Call
World Gist. Baseball $23
Grideunner (A) $20
Sargon It (C/D} $23
Millionaire (D) $34
Castle Wolfenstein (D) $20
OdestaChess (D) .... 346
Financial Wizard (D) .. $41
Uitima lINDY ... .. $33
ADVENTURE INT'L

Ultra Disassembler (D) $33
Diskey(D) .......... $33
Adv, 1-12(each)(C) ... $18
Saga 1-12 (each)(D) .. $27
ATARI

Atari Writer(R) ...... 368
Paint(D} ............ 330
Microsoft Basic ! (R)
Visicaic(D} ........
Home File Mgr(Dy ... 336

Agsembler Editor(R) .
Qix (R) S

Dig Dug(R) .... $32
AtariLogo(R) ....... §72
Ms Pac Man (R) $33
Joust (R) 533
Donkey Kong Jr (R) $35
Computer Chess (R) $24
AVALON HILL

Telengard . (C)$16(D)$19
Close Assault {C) 20(0) 23
TAC(D) ............
BRODERBUND

Arcade Machine (D) 539

Bank St. Writer (D) .

Oper. Whiriwind (D) . 52
CRanfler .(D)SZB(R)S?Q
CBS SOFTWARE . ... Call
CONTINENTAL

Home Accountant (D) $44
Tax Advantage(D) ... $45
COUNTERPOINTSW Call
DATASOFT

Pooyan (C/D) ........ 320
Teletalk{D} ......... $33
Graphic Master{D) ... $23

Micropainter {D}

Zaxxon{CiD) ........ 327
EASTERN HOUSE

Monkey Wrench (I ... 8§51
EDUCATIONAL SW

Teicky 1,2,30r4 . ... $15
Tricky5-13 ..... ... $22
EPYX

Dragon Riders{C/D) .. $27
Tempie APS (C/D) ... . 827
Jumpman(C/Dy . .. .. 827
FIRST STAR

Boutder Dsh (C/D) 20(R) 27
Bristles {C/D)
Flip Flop (CID) . 320

N ATARI =

600XL .................. CALL
800OXL .................. CALL

All rights reserved.

INTERFACES
AxiomB46 ......... Call
ApeFace .......... all
A!ariBSO(ln Stock) .. $169
Interfast1 ......... $150
Microbits 1150 ...... Call
R-Verter . . ... Calt

DIRECT PRINTERS
Axiom AT-100 ...... $195
Atari1027 ......... 269
Axiom 550 AT _..... $259
Axiom 700 AT ...... £469
Atari 1025 ......... Call

DIRECT MODEMS
Microbits 1000C .

OTHER ATARI

ATARI SOFTWARE

ATR-BO0CO (64K) $489
ATR-B000 (16K) $359
Alien Voice Box .. 598
1010 Recorder ..... .$55
GAMESTAR

Football(C/D) ....... $21
Baseball (C/D} ....... $21
INFOCOM

Zork L ltor NI(D) ..... 527
Deadiine(D} ........ $34
Starcross(D) ........ $27
Suspended(D) ...... $34
Witness(D) ......... $34
Planetfalt(D) ........ £34
Enchanter{D) ....... $34
Infidel(Dy ........... $34
KRELLSAT ........ Call

INTELL. STATEMENTS
Prot. Blackjack (D) ...
LJK

Letter Perfect (D)

Data Perfect (D) .
Spelt Perfect (D) .

$46

$58
$74
$56

Letter Perfect(R) ... $74
MICROPROSE
SoloFlight(D) ....... $23
Hellcat Ace(C/D) .... $20
MONARCH

ABC Compiler(D) . $55
OPTIMIZED SYSTEMS
Action(A) .... . 865
Basic XL(R) . $65
Macés(D) .......... $58
CB5(0) ............ $58
Bug65(D) .......... $23
PARKER BROS
Astrochase (R) $33
Death Star (A} $33
Q-Bert (R .. $33
Popeya(R) .......... $33
QUALITY SW

Return of Hercules (D} $22
AliBaba(D) ......... 22
RESTON

Moviemaker{0} ...... $45
SCARBOROUGH SYS.
Mastertype (DIR) .. ... $25
Songwriter{0} .. . .. $25
SCHOOL WIZWARE . Call
SIERRA ON-LINE
Homeword (D) . $46

Ultima (D) .
Dark Crystat (D) ..
Wiz. 8 Princess{)) ...
SPINNAKER

Snooper Troop 1,2(D)  $30

Most Amazing (D) . 8§27
Kids on Keys (D) . $20
Trains(D) ........... $27
Delta Drawing (R} .. .. $27
Aerobics(D) ........ $34
STRATEGIC SIM.
Broadsides{D) ...... $27
Carrier Force(D) . .... $39
Combat Leader (D} ... 827
RailsWest (D) ... .... $27
Epidemic (D) $23
Eagles(D) .......... 527
Cosmic Ball or I1{D} .. $27
SUBLOGIC

Flight Simulator Il (D) $36
Pinball(C/0y ... .. 20
SYNAPSE

File Manager {R) $
Fort Apocatypse (C/D)
Dimension X (C/D) .

Blue Max {C/D) $23
Encounter (DIR) $23
Zepphn(C/O) ... .. 23
Pharoah’ sCurse(CID) $23
TRONIX

SAMD ... ... §39
P.M. Avmator(D) . ... 529
Juice(CID) ... .. 20
Chatierbee (D) §27

Printers/Etc.

DIABLO CITOH

830 Letter Qual $1559 Prowriter .. ..

SILVER REED Prowriter Il

EXP 400 LIr Qual  S28g Starwriter .

EXP 500 LIr Qual  $355 Frintmaster

EXP 550 Lir. Quat.  $419 OKIDATA

EXP 770 Lir. Quar 849 82A ..............

STAR ggp ..............

Gemine 10X $239 93

emini 1

ge"a 105)( ggg DAISYWRITER

Dehta 15 sa4g9 2000

Radix 10 5498 MANNESMANN

Radix 15 $588 160L

Power Type 5319 Spint

TOSHIBA JUKI

1340 s739 6100

1351 $1249 6300

NEC

3510 .. . L $1215 PANASONIC

3530 . $1215 1090
........... $1498 109y

771017730 ... ... . $1648 4992

MONITORS

AMDEK SAKATA

V300 G $11¢  SC100 (Color)

V300 A $13%9  1000G (Green}

V310 G {IBM) $155  TAXAN

V310 A (IBM) $159 100 Green

Color i+ $269 105 Amber

Color Il + $399 210 RGB/Composite

Color 11 $349 400 RGB Med-Res

Color 1V (IBM) $699 415 RGB Hi-Res

PRINCETON GRAPHICS

$239
599

$115
$125
$259
$296
$429

420 RGB Hi-Res (IBM)$449

MAX 12 (Amber) $178 NEC

HX 12 {RGB) $449 4B 1260 (Grn)

SR 12 (RGB) 8505  UB 1201 (Grn)

SUPER 5 JB 1205 (Amber)

100A (Amber) $99 ZENITH

500G (IBM with tit) 8126 Green

500A (IBM with 1ilt) $126 Amber

MODEMS

NOVATION HAYES

JCat ... ... . $99 Smartmodem .

AppleCatin ... . $259 Smarimodem 1200 .
-Cal  ........... $149 Micromodem

Micromodem lie . . .
PROMETHIUS
Promodem 1200

$99
%145
$145

$85
$95

$199
$469
$259
$225

COMPUTERS

727 BREA CANYON RD., SUITE 16

OPEN MON-SAT

WALNUT, CA 91789

(800) 626-7642

PLEASE FOR ORDERS ONLY
SORRY, NO COD'S

cave. (714) 594-5204

FOR TECHNICAL INFO, ORDER INQUIRIES,

Adc $2 50 shipping per sa'tware order « contrental U S Adc $5 00
sNpping per scltware arder for AK W FPQ APC Ada $10 00 0r 15%
wiuChever is greater; per soflware craer 'ar 107 U S Cait for cost of

na'gware shipping Caht resigents adg 5': %

sales fax

Cashers

Inecks or money orders fiie@ witin 24 hpors fCr stems an stoce
Personal checks requite 4 weeks 10 Ciear MasterCarg ang Visa QX ‘or
s0itware only within continenta’ U S ac@ 3°: surcharge 'noiude carg
no  eagiratios gale and signature Due 10 Gur Dw Orces 3l sales are
fing Al getective relurns MySt Nave @ "R duTRONZalon Aumber
Piease cal 10 221 ane delore retureing Ja0Cs 19f repacemen’ or
repar Prges & avacabily Subiett "o change

COMMODORE

INTERFACES DISK DRIVES
The Connection . . 585 MSO(170K) ........
BusCard ... 5138 MSD(Dual](WOKxZ)
8ardcng+ c ﬁ IndusGT .. .. . Call

ardco 8 .. all - Caser(170K) ....... $325
MSD (IEEE) . - 398 Commodore 1541 ... $239
Cardco5Stot ..... . 848 RECORDERS
Grappler C O §109 Cardco Recorder $48
DIRECT MODEMS 1530 Commodore  Call
Hesmodem . ... Cassette Intertace $29
:%z‘ulgmodem 893 Phonemark Rec $37
odem . .. . Ca
Westndae Modem Call DIRECT PR[NTE;RSQ
80 COLUMN BDS  &00000 /. 1ip 5288
BatteriesB0Col ... $138 cogco(an ... ... .. 498
Video Pak80 ....... $120 1520 Color Printer ... $129
64 sortware 64
MISCELLANEOUS FUTURE HOUSE
MAE Assembler (D) sa7 Comp. Pars. Account. $56
VIP Terminal (D) . sag HES
Star Wars (A) ....... $33  Omniwriter(D) ...... 8457:
Super Base 64 (D) .. 68 Hesmon(D) 32
Daodle City (D! s27 B4Forth(®) ..
o O o &7 Multiplan(D) 111l $65
ummer Games (D) Turtte Graphics (R) ... §39
Pattal Il (D) . $25 INFOCOM
Decatnion (0) 325 Planet Fall (D) .$34
50 Mission Crush (D)  $27 Enchanter (D) .. $34
IFR (C/D) . - 820 infidel(D) ........... $34
Master Composer (D) $27 | INSAM
Donkey Kong (R} .. $29  \iniJini(R) ......... §75
Bruce Lee (D) .. .. $23  MICROSOFTWARE INT'L
Pro Football Stat. (D) . $56  praciicalc 64 | C) 34 (D) 38
Seastatker (D) - 827 gpreadsheet . cus(m 52
Koata Coloring ! $20  Practifile64(D) ......
Koala Logo Design . 327  mIRAGE CONCEPTS
Rockys Boots (D) . $33  pataBase(D) ....... $68
Bumble Games (D} . $27  Word Processor (0) .. $88
Beyond Wolfenstein .. $23 MICROSPEC
Peachtree Account .. Call Database(D) ........ $44
Odesta Chess(D) .... $46 Maullng List(D) ...... $32
Ultima IM(Dy ........ $39 Checkbook Mgr (D) ... $47
Prof. Blackjack(D) ... %46 G/L(D) ............. $44
Homeword{0) ....... $46 NP(D) ............. 347
Pers. Accountant(D) . $23 AR} ............. $47
Karate Devils{D) ... .. $27 PARKER BROS
Final Flight (D) $ Q-Bert (R) $33
Diskey(D) .... Popeye(R) .... .
Barrons Sat (D) Frogger (R) ..
Millionaire (D) PROFESSIONAL sw
Sargon 11{D) Wordpro WiSpel! (D) . . $68
B-Graph(D) ......... Spellright(D) ........ $45
Castle Wollenstein (D) $20 quikTEX
ACCESS SOFTWARE Quick Br.Fox (R} . .. .. $49
Beached(D) ......... 524 RAINBOW
Neutral Zone (C/D) . - 324 £yt agsistant (D) ... $46
Spritemaster(D} ... . $25  \yyiers Assistant (D) . $46
AVALON HILL Spreadsht Assist. (D) . $56
NukeWar(C) ........ $12 SCARBOROUGH
Androm. Conquest (0) $18 oo one /Ry .. ... 527
Midway Campaign(C) $13 Song Wiiter (D) 5
Computer Football{C) $13 J-° 8 % = ) -oeee e
Telengard . (C)$16(Dy$19 ,-?OFTS]',W'TH .
Flying Ace{C) ..... . $15 ouch Typing (C/D} ... $21

Moon Patral (C)
BATYERIES INCLUDED

PaperClip(D) ....... $5
Consuitant{D} ....... $64
Paper Clip w/Spetl (D) $79
Spell Pack (D) ....... $34
Organizer Series (Ea) . §22
BLUE SKY

Calc Resuit Adv. .. ... $99
Calc Result Easy .... 8§57
BRODERBUND

Bank St. Writer (D} ... $43
Operat. Whriwnd (D) . 527
Choplifter(R) .......
Lode Runner . (D) 23(R)27

cBS SOFTWARE
Success with Math (D) $17

Wbstr Word Game (0)  $20
COMMODORE

Simons Basic (R} $29
Magic Desk (R} $48
Logo (D) $50
Assembler 64 {0) $36
Easy Script 64 (D) $52
CONTINENTAL S.W.
Home Accountant{D) $44
Tax Advantage (D) ... $45
FCMD) ............ $34
COUNTER POINT SW
Early Games(Ea) . ... $20
CREATIVE SOFTWARE
Moondust(R) ....... $23
Save New York (R) ... $23
Pipes{R) ........... $23
Househld Finance{C) $20
DATASOFT

Pooyan(CiD) ... .... 320
Moon Shutite (D) $20
ENTECH

Studio64(C/0) . .... %28
DatabaseB4(D) ..... $45
EPYX

Temple of APS (C/D) .. 827
Jumpman (CiDy ... ... 327
Dragonnders (C/0) ... $27
Gateway to APS (R} .. $27

SOUTHERN SOLUTIONS

Businessmani{D) .... $48
Bill Payer(D) ........ $48
Bill Collector(D) ..... $48
Paymaster(D) ....... $48
SPINNAKER
Snooper1or2(D) .... $27
Aerobics(D) .. ...... $34
KidsonKeys(D} ... .. $20
Mosmmazin%(o) - 44
Kindercomp(D) ...... $20
Alphabet Zoo [D) ...... 20
Trains{D) ........... $27
Detla Drawing (R) . ... $27
SUBLOGIC

Flight Simulator (D) . $36
Pinball(C/0y ..... ... $22
SYNAPSE

Fi. Apocalypse (CID] . 323
Necromancer(C/D) . $23
Zaxxon(D) . ........ S
Blue Max (D ........

Pharoah's Curse (C/D) 523

Combat Leader (C/D) . $27
Computer Baseball(D} 527
Eagles(D) ..........
Ringside Seat (D)
Tigers In Snow ( ID) . $27
Battle Nmmandy(C/D) $27
TIMEWORKS

Dungeons of Alg. (CID) 517

Robbers Lost (C/D) ... §$17
Money Mgr. (C/D} . ... 817
Wall Street (CID) .. ... $17

Data Manager (C/D) .. $17
Elec. Checkbook (C/D) $17

TOTL

Totl Text (C)$32(D) $34
Label .. . (C}$15(D)$17
Time Mgr . (C)$24 (D) $27
Rsrch Asst  (C) $24 (D) $27
TRONIX

SAM(D .. .... ...8%39
Juice(d ... .. 23
Chatterbee (D) 827
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Lyco Computer Marketing & Consultants
TOLL FREE 800-233-8760

COMMODORE

[appic]

[araRi]

Scarborough 800XL COMPUTER. .. CALL DEADLINE... ... $34.75 COMMODORE
, 1050 DRIVE ... ........ CALL ENCHANTER... ...... $34.75 C64 COMPUTER. ... CALL
Songwriter ............... $2475 41010 RECORDER. .. . $55.00 INFIDEL............. . .$3475 SX 64 COMPUTER. ... . CALL
PICHUrEWRAL oo $2475 1020 PRINTER. ... ... $59.00 PLANETFALL...........$3475 C1541 DISK DRIVE ... $239.00
PhiBeta F .. . 1025 PRINTER. ... .. .. $189.00 STAR CROSS .. $34.75 C1526 PRINTER. $269.00
M ey ooy 1027 PRINTER $249.00 SUSPENOED $3475 B MPS8O1PRINTER  $21500
Run f Money ............. S32.75 1030 MODEM........ .$59.00 WITNESS. 53475 B Ci702 MONITOR.. . $249.00
NetWorth ................ $5475  MONKEYWRENCHI  $5275 ZORK!................ $26.75 C64105 LOGO 64 $45 00
Microprose HOME ACCOUNTD . .$44.75 ZORKH ............... $26.75 64106 PILOT 64 $35.00
Solo Flight ............... $22.75 TAX ADVANTAGE ..83575 Scarborough SIMON'S BASIC. ... . $29.00
NATO ... ............... $22.75 _
e Songwriter ............. $24.75 SSi
Spitfire PR $22.95 . SUB LoGIC NetWorth ............. $49.95 Baseball ................ $22.75
F-15Strike .............. ¢$22.75 FlightSimuiator!IC-64 ....32.75
i . R X . Mastertype ............. $24.75 Germany 1984 ........ 532,75
Aitr Rescue .............. $22.75 FlightSimulatorit Atari ...32.75
' ' Runf Money ........... $24.75 50 Missions ........... 21.75
SS1 Flight Simulator 1 Apple ...32.75 PE RSONAL
Baseball Microprose
""""""""" rillium Solo Flight .............§2275 PERIPHEIALS
Questron ................ Shadowkeep .......... . B Super Sketch-Atari. . ... .. 32.95
NATO .
Germany 1985 s Fahrenheit 451 Spitfire ............. . Super Sketch-C-64...... 37.95
50 Missions ... ... $21.75 Amazon ... 75 F-15 Strike .. ... .. $22.75 Super Skelch-TI99/4A ... 37.95
Spinnaker 5ynapse Air Rescue . ... $2275 Super Sketch-Apple .... 52.95
Iphabet Super Sketch-1BM PC 52.95
Alphabet ............... $1875 Synfie ................ SSi Timeworks
Story Machine .......... $19.75 Syncalc Baseball ........ .. $22.75 ( ) 275
Kids on Keys ............ $18.75 Syncomm .. Questron ...... . . .. $26.75 Snvle: OFY v 532'75
Grandma Syntrend 50 Missions ........ $21.75 Aiés_'héé T :32'75
Sno Troo, R . -
" operB : rbund Graphics Tablet Spinnaker gcit;nec ............. $3275
r . er ...
ocerbun Supersketch ........... $32.95 Alphabet .. ... ... ... $18.75 ata Mggr ‘ 51139.75
Bank St. Writer ... ... . $42.75 koala 69.95 Story Machine ......... s21.75 ] O%taMor ... $14.75
i caa .. $ . Checkbook .......... .. $14.75
Bank St. Filer ... $4275 THE ILLUSTRATOR . $99.95 KidsonKeys .......... $18.75 Star Battle lsay
Bank St. Mailer ... .. .. $42.75 SPIDER EATER $2250 Grandma ......... . $19.75 Cave of Woy’d """ $14.75
Bank St. Spell ..... .. ... $42.75 SPEEICOPTER. €27 75 SnooperTroop ........ $22.75 CARDCO $18.75
Maskof Sun ... ........ $24.95
Print shop ... 32.95 BUSINESS Broderbund C/01 Write Now ........ 29.95
Lode Runner ... ... ... $22.95 VISICALC $159.75 Bank St. Writer .. .. .. $42.75 C/02 Write Now - 64 ... 39.95
; LETTER PERFECTR 5900  Spelimaker ....... .$19.95 D/O1 Mail Now - 64 .... 29.00
Graphlcs Tablet DATA PERFECT $8975 MaskofSun... ... $24.95 D/04 Spell Now - 64 ... 29.00
Supersketch ............. s49.95 FILE MANAGER $6975 Chophifter .... .. 82295 D/02 Utility Desk ....... 19.95
Kotata ................... £84.95 HOME FILE MGR $6975 Lode Runner ... . §2295 CSD-1Disk Drive (new) ... CALL
TAXAN AMDEK
210 Color RGB ... ... 255 300 Green ... 128
100 Green ... 115 300Amber .. ... .. .. 145
105 Amber . ... 125 310 Amber - 1BM 159
400 Color RGB 295 Color 300-Audio . 265 Hayes
410 Color RGB ... . 349 Color 500-Composite 379 MICROBITS Smartmodem 300 $19900
420 Color IBM ... 44g Color 600 545 Smartmodem 1200 $469.00
121 GreenIBM ... .. . 145 EOIO' 700 .. ~...... 635 | MPP1000OC $10900  ghanmodem 12006 $399.00
122 Amber (BM ... ... 149 SO0lOr710..........L 675 Micromodem lte. $249.00
ZENITH NEC Micromodem 100 $289.00
ZVM 122A Amber gg B 1260 Green . gggg NOVATION Chronograph $179.00
"""" JB 1201 Green ... ... 135 J-Cat $89 00
TUM 108 Amer 1o 129 JB 1205 Amber 14500 [ T $129 00 ANCHOR
ZVM 131 Color 275 JC 1215 Color 255.00 Smart Cat 103/ $16900 volksmodem $55 99
ZVM 133 RGB . a3gg JC 1216 RGB 399.00 | Smant Cat 103/212  $3B900  Mark VI $95 99
ZVM 135 Composite ... . 449 JC 460 Color .. 349.00 AutoCat $209 00 tauto ans/dial)
ZVM 136 Hi Res Golor .. 589 SAKATA 212 Auto Cat $53900  Mark VII $259 00
GORILLA SC-100 Color ... 229 Apple Cat It $239 00 (1200 band)
S STSI Tinstand 29 212 Apple Cat $439 00
12 Green § 8200 g5 1000 Green 99 | Appte Cat 212 s2aso0  TELELEARNING
12 Amber oL $ 88.00 ga 1000 Amber 109 (Upgrade) CM-250Commodore64 ... CALL
Smart Gat Plus €35900 AP-250Apple ........... CALL
113-2501BM ........... CALL

AMERICA’S MAIL ORDER HEADQUARTERS

WORLD’S LEADER IN SALES & SERVICE

LYCO COMPUTER

MOD-1 Modern {new) ... CALL
D/03 Tax Payer (new) ... 27 95
D/07 CalcNow/64(new)... 27.95
D/08 SUper Printer Utility ... ..
D/U8 Super Printer
Utility ................. ..27.95
CK/1 NumericKeyPao. . 34.95
DC/1 Data Cassette .... 39.95
CB/5 5 Stot
BoardC-64 ............. 54.00
CR/1 LightPen ......... 29.75
CE/1Cassettelnterface... 29.75
CB/3 3 Slot
Board Vic-20 ............ 24.95
CB/6 6 Stot
Board Vic-20.. ........... 65.00
Scarborough
Songwriter $24.75
PhiBetaF ... $29.95
Mastertype $24.75
Run f Money .......... $24.75
Net Worth ............. £49.95
Batteries Included

PaperClip............ £59.95
SpeflPak .............. $34.95
Consuftant ... ....... £64.95
Paper Clip with

Spell Pak ............ $79.95
Home Pak
BUS CARD .
80 Column Board .... $109.95

Microprose
Solo Flight ............. $22.75
NATO .................. $22.75
Spittire ... ........... .$1995
F-15 Strike .. ........... $22.75
Air Rescue ............ $22.75
ADVENTURE
Diskey .................. 32.95
Ultra Disassembler ... .. 32.95
HES

HES Games 84 ......... 22.95
Omni Writer/Spell .. .. .. 3495
HESMon64 ............ 2395
Microsoft Muttiplan .. ..., 55.00
Type N Write ........... 19.95
Turtle Graphics Il ....... 23.95
Celi Defense ........... 22.95
FaintBrush ............. 12.95
TriMath ;........... . ... 2295
Graphics Basic ........ 27.95
HESKit ................ 29.95
Millionaire .............. 23.95
64 Forth .._............. 24.95
HES Writer64 .......... 24.95

Westridge C-64
Total
Telecommunications
c-64 (of:1]}
Mitey Mo C-64 ... Call

.Call

TO ORDER

CALL TOLL FREE

800-233-8760
In PA1717-327-1824

Lyco Computer
P.O. Box 5088
Jersey Shore, PA 17740




F A
Lyco Computer Marketmg & Consultan ts
“PEOPLE WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT RECEIVE THE LOWEST PRICES AT LYCO”
SAVE == PRINTERS] ="M 1ox
IN-STOCK
$229 %
Citoh CARDCO STAR
MANNESMANN ;. ems108 ... .. $289 BLUE CHIPS LOY Panter MICRONICS
TALLY 8510BC2. .. MI2010.... oo 5275 o3 Printer 00 Gemini 10a s204
SPIRIT 80 8510BP1. M12010C-84 .......... $275 /26 C-64 Graphics .... 65.75  Gunani 16x s34
MTL-160L .... B8510SP .. D405 ..o $1389 C/PBC64 .............. 39.75 Dpelta 10 3339
MTL-180L B510SR .... OKIDATA C/lAT Atari ............. 5500 pelta 15 <347
shoscy Smith Corona 2 o
Juki 6100 1550P . ... gg: -------- Fastext80 ............ ;?ggg Powertyne ea30a
Tractor Kit 15508C0 a0 g;gg ................................ 399.00 SweetP 100 Soad
ﬁ:g;%oppu wroL 92 D300 ... eeieinann 519.00 PANASONIC
RX80 ................... F1055PU or RUD 9. e L1000 ...
RXBOFT........cvvvnnn... Corona
RX100 ................o. DIGITAL LEGEND LP300 Laser Printer ...
FXBO ...oovivininn i DEVICES 32239-‘?32 200361 Toner Cartridge . ..
FX100 ..................s555  DEVICES = 1000..................... 2
JXBO L. $1089 16K printer buffer ..... .CALL NEC
LQ1500P{inciudeskit)... 51149 32K Erinlii bEff:r ..... CALL  NEC 8025 PANASO N IC
LQ1500S(inctudes kit)....$529 B4K prinler bulfer ......169.95 1081.......... .. ... CALL NEC 8027

A S
NOW STOCKING CITIZEN & OLIVETTIC PRINTERS 1090 $219

OVER 2000 SOFTWARE TITLES IN STOCK

PRINTING
PAPER

3000 SHEETS
FANFOLD

1000 SHEETS
FANFOLD

Y000 SHEETLETTER

200 SHEETS LETTER

150 RAG STATIONARY

DISKETTES

SKC

(Box 10)

SKC-5S5D
SKC-5SDD $15.99
SKC-DSDD $18.99

ELEPHANT

{Box 10}

COMPUTER
CARE

BIB
DISK DRIVE
CLEANER.,...... (..$1275
COMPUTERCARE KIT $1975

NORTRONICS

IBM-PC

COMPATABLE

CORONA

PPC22A

Portable 256K-Amber
PPC22G

Ponable 256K-Green
PPCXTA

$42 75 $12.99

51975 $1995
$21 95
$899
$1099

.$1895

$3295

DISK DRIVE
CLEANER
with software for
IBM-PC, Atari, Vic,

DISK DRIVE CLEANER with
soltware for IBM-PC. Atan. Vic.

5'4"S55D
5'4"SSDD
5'4"DSDOD

MAILING LABELS (tin)
14 x 11 1000
FANFOLD $24 75

$995

$14.99
$16.99
$21.99

Portable 256K-10Meg
COR12BK 128K RAM

$ 158

Zenith

INNOVATIVE
CONCEPTS

MAXELL

(Box 10)

5''MD-1 $17.95

Z-150 .

FLIP-N-FILE 10 $375 5 'MD-2

$23.95

Columbia Data

FLIP-N-FILE 15 $8 95 1600

FLIP-N-FILE 25 $18 95

FLIP-N-FILE 50 1775

FLIP-N-FILE
tROM HOLDER)

DRIVES

SD1 DRIVE
SD2 DRIVE

INDUS
GT Atarl v.n. 269

GT Commadore ...... ... CALL
GT Apple w/controller ... 219

Appte. TI $2975

DISK CLEANER
REFILL

CASSDRIVE CLEANER

MEDIABULKERASER

NEC

PCB201 Portable
NECB?' 64K Computer

System
NECB2 128 K Computer

System
PC8221 Thermal Printer
PCB201 BKRAMChip
PC8206 32K RAM Cart
PC300 Modem
PC8801Y MSDOS

16 Bit Card

IBM-PC
SOFT-WARE

Scarborough
Songwniter . §24.75
Picturewnte . . .. . $32.75
Phi Beta F
Mastertype
Run t Money
Nel Worth

Spinnaker

Televideo

$1475
751605

$995

84675 $1775

Leading Edge
PC Compatable

$429 Microprose
Solo Flight .. . $22.75
NATO

Spitfire
Graphics Tablet

Supersketch . $49.95
Kolala ... 59995
tilustrator .-$89.95
Logo Design $27.95
Grams Spell $27.95

$1049

$1299
$ 139
$ 99
$ 299
S 65

Alphabet
Kids on Keys

Grandma ..... ........
findercomp
Facemaker

Kidwnter

$ 339

RISK FREE POLICY
In-stock item shipped within 24 hours of order. No deposit on C.O.D.
orders. Free shipping on prepaid cash orders within the Continentatl U.S.
PA residents add salestax. APO. FPQ, and International orders add $5.00
plus 3% far prionty mail service. Advertised prices show 4% discount for
cash, add 4% for Master Card or Visa. Personal checks require 4 weeks
clearance betore shipping. All items subject 10 change without notice.

CALL TOLL FREE

800-233-8760

Customer Service 1-717-327-1825 Jersey Shore PA 17740

or send order to
Lyco Computer
P O Box 5088










Your Computer’'s Y
Worst Enemy Lives UFE
In Your Wall

Power Outlsts Send Harmtu! Sokas And
Surges To Your Equipmant Right Now Your g a
Equipment 18 Being Dmmaged Mehe 4 ‘
Clean Break Jon The Clesn Famity And Stap Fris Oamage Today

Complets Three Stage Surge Supprestion Dirast From Men Jfeciurer —
No WMiuddieman Exceptional Value Donit Sperna Mcre And Get Less
CLEAN MACHINE ~ Converts Wail Outiet To 95

S.x Prolectad Oullals $1 6. €A
SAVE $300 {3 of More $1555 £a)

EXTRA CLEAN MACHINE — Same As Above
With These Extra Features
QN (Carrect Winng ind<cslon
101 sirternal Overioad (ndiaton
SAVE $600 13 or More 31795 Eal

CLEAN STAIP — Sur Protectad Outiery On &
Sirp  indicator Light Or/ON Sentch
1% Amp Qrcut Braaser
SAVE $300 (3 or Morn $26 95 Ea)

$19.% e

$29.%en

Mia Ang Match Any Thres Fol Dicount Puca Now You Can AHord To
Protect TV's Stereo’s Vi

Jon Our Family Now Our Operaters Are Waiting Fo' Your Can
24 Hour Order Line — 1-800-253-400

We Pay Postage Shippen Wihin 48 Hours
1 Year Warranly — Satafacton Guarantend

In Onlanoma and for Informatian 405 243 1558

Or Sena Check/Maney Orcer To

VISA ianovative Technology Ltd.
004 Wout Sererin & wer
B Moy the - 03 Ty Cxesema s

MEMOREX

FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLDf! Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and COD’'s
accepted

PACIFIC
EXCHANGES

100 Foothill Bivd
San Luis Obispo. CA
93401 In Cal call
(800)592-5935 or
(805)543-1037

DATATECH

DISKETTES

— I Value Priced Diskettes!
Lifetime Warranty! Hub Rings! 100% Error-Free!
5%°" Diskettes Soft or Hard Sector — Boxed

§SSD.. .3 .99 Each*
$SDD .$1.20 Each®
DSDD. .81.45 Each*
RDO (F .$2.19 Each*

Similar savings on 8", quad density and
spacial format diskettes.

Bulk Diskettss, with snvelopes
deduct 5C per diskette.

Minimum order — 50 Diskettes
Q y Di; Availablh
M| Residents, add 4% Sales Tax.
Shipping & Handiing $3.00/100 Diskettes.
TO ORDER: Csall or Write...

Precision Data Products
P.O. Box B367

J Grand Rapids, Ml 49508
16816) 452-3457

Michigan 1-800-632-2468
Outside Mich. 1-800-258-0028

C.0.D.

L-'-"‘-

TAPE WORLD
F 1800-245 6000 :j

maxell.
MO-1 ...5%".SSDD... 1.69 lomo 5. 5S0D.. 189
MD-2 .. 5% 0SOD...2.39 104/2D .54 DSDD. 269

FO-1....8".SSDD .. 269 3740/10 ..8",SSOD.. 269

FO-2....8".0S00....3.29 3740/20 ..8",0800 .. 3.29
MEMOREX IBM

597 SS00 ........... 179 SWUSSAD L. 199

SWOSOD ........... 239 SWDSDD........... 2.59

BAS SCOTCH

5% SSDD ........... 149 SWSSDD............ 169

SWOSDD ........... 199 54DSDD..... ...
VERBATIM ELEPHANT

5%SSD0 .......... 169 SW'SSDD........... 159

5%°050D ........... 239 SWDSOD............ 219

WE WILL BEAT ANY PRICE BY 3%

Pre-paid, COD or credit card. COD add 1.95
0OLS & GOVT. ON PO.
Also, TDK, and Maxell audio and video cassettes.

220 SPRING ST. BOX 361 BUTLER, PA 16001
412-283-8621 M-Fri. 8:30-5:00

Sold in 10 Packs. Shipping 3.75 any size order.-

maxell pisks

LIFETIME WARRANTY

Think you're getting the best price
on Maxell Diskettes?

You're right . . . BUT ONLY IF . . .
You're buying from
NORTH HILLS CORP.

We will beat any nationally adver-
tised price’ or give you a 15 disk
hibrary case FREE!

Call us last—TOLL FREE—for our
best shot every time.

1-800-328-3472
Formatted and hard sectored disks in
stock.

1

North Hills Corporalion
L I I KL
Whoe hr\
N T L

USE YOUR HOME COMPUTER TO TRACE
YOUR FAMILY ROOTS WITH

MICROSEROOTS

7411 R I\ggs Road, Suite A 104
Adelphi, 20783 » 301-460-0754

« The bi-monthly newsletter for the personal/home
micro computer user * Detarls cost, source and
availability of 57 genealogical pro-
grams & features for 21 different
personal/lhome computers.

* Articles written by other users
and professionals. » Clearing
house tor genealogical Remote
Butletin Board Systems (RBBS)
* Questions answered, probiems
solved, information and experi-
ences shared. ¢ ldeal newslet-
terijournal for the user at any
level including beginners.

Cut out, place in an envelope and maii to:

)
l 7411 Riggs Road, Suite B 104 Adeiphl, Maryland 20783 |
Yes, enclosed is my check or money otder for $24.95.
Please send me a subscription for Microroots. |
Name .
' Address |
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3M Diskettes
Lifetime Warranty

Think you're getting the best price
on 3M Diskettes?

You're right . . . BUT ONLY IF . . .
You're buying from
NORTH HILLS CORP.

We will beat any nationally adver-
tised price® or give you a 15 disk
library case FREE!

Call us last—TOLL FREE—for our
best shot every time.

1-800-328-3472
Formatted and hard sectored disks in
stock.

v alesangunnes invired COD's
accepted Al arders stappe
roours Wy war L0 dava 10 pe shapt et

4 Ay M

North Hills Corporation
crdH g Ve

'] CHAL e car i
croathon 4

ertate same rroduct same guantses

B Dysan

CORPORATION

Solveyouxdbc blems, buy 100% eurf

tested Dysan dial All orders shipped
from stock, within 24 hours. Call toll FREE
{800) 235-4137 for prices and information.
Visa and Master Card accepted. All orders

100 Foothill Blvd.

San Lus Obispo. CA
93401 (In Cal call
(805) 543-1037)




Now, the lowest
prices ever on

3M Scotch®
DISKETTES

S 53 5'4 BSDD s
QTy 20 54" DSDD QTY 20

5% SSDD-96TPI — $2.29 ea 544~ DSDD-96TP — $2.85 ea
SOFT SECTOR ONLY! MINIMUM DRDER: 20 DISKETTES
These are factory-fresh IM diskettes packed in boxes of 10 with

Tyvek sleeves reintorced hubs, identfication labels and write-
protect tabs
3.5” MICRO-DISKETTES—55-135 TP1 — $2.89 ca

LIFETIME WARRANTY ON ALL 3M SCOTCH DISKETTES!
VRSSeRy o

{In llinois 1-312-944.2788) 1-312-944-2788

HOURS BAM-5PM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND nUANTITIES!
DISK WORLD!, |
Suite 4806 « 30 East Huron Street s Cmcago Hinos 60611

DISK
WORLD!

Authortzed Distributor
Products

M
Save 20% to 60%

Or More

On all your
OFFICE & COMPUTER SUPPLIES!

Now, you can enjoy DISK WORLD' savings on more than
21.000 office and computer supply products' You name it, we jot
. at tremendous Savings

Everything from Scotch™ Tape ta Post-it Notes ™ {o paper chps
and rubber bands  and ikousands of computer products as weil'

Our catalog 1s huge . more than 700 pages isting mere than
21,000 tems.

We have 10 charge for it: $10 00 to be exact.

But we nclude a $50 00 worth of discount coupons that you
can use on future orders

Now. 1t 5 DISK WORLD' for every cthice or computer supply
need and always at tremendous savings’

This ofler supercedes ait prior catalog offers
Not responsible for typographical errors
FOR ORDERS ONLY: INFORMATION &
1-800-621-6827 INQUIR
(Inllinors 1-312-944-2788)  1-312- 944 2788
HOURS BAM-5PM Central Time, Monday-Fricay
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
DISK WORLD!, Inc.
Suite 4806 » 30 East Huron Street » Chicago. llinos 60611

DISK
WORLD!

DISKETTE

STORAGE CASES

AMARAY MEDIA-MATE 50: AREVOLUTION
IN DISKETTE STORAGE
Every once i a white. spmeone takes the
smule and makes it elegant! This umit hotds
50 54" diskettes. has grooves for easy
r stacking, inside nipples to keep diskeites
from shipping and several other leatures We

like 1t!

95 ea Snmg

DISKETTE 70 STORAGE: STILL A GREAT BUY.

Dust-free storage for 70 5'%” diskettes

Six dwiders inciuded. An excellent value.

+ 8300

- DISK CADDIES ¥ ' '+9Y Shevg

The onginal flip-up holder for 10 5°¢
i dskattes %eroe 0 gtey only s-‘ 6

FOR ORDERS ONLY: INFORMATION &
1-800-621-6827 INQUIRIES:
fintinois 1-312-944.2788)  1-312-944-2788
HOURS BAM-5PM Central Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PROQUCTS AND QUANTITIES!
DISK WORLD!, Inc.
Suite 4806 » 30 East Huron Street » Chicago, filinos 60611

DISK
WORLD!

FANTASTIC LOW PRICES ON

BASF

QUALIMETRIC
DISKETTES!

S ssoo o S
Qy 20 DSDD Qty 20

PACKED IN PLASTIC LIBRARY CASES!
BASF QUALIMETRIC DISKETTES have a LIFETIME WAR-
RANTY and are packed in PLASTIC LIBRARY CASES with Tyvek
steeves, reinforced hubs. user identrlication !abels zng write-

protect lads
SOFT SECTOR ONLY!  MINIMUM ORDER 20 DISKETTES
BASF 35" MICRO-FLOPPIES  BASF 5'4HIGH DENSITY
FOR IBM PC-AT
$SDD-135 TP +§3.02¢a DSOD-HD —+84.72¢a
FOR ORDERS ONLY: INFORMATION &
1-800-621-6827 INQUIRIES

(nlncis 1-312.944.2788) 1-312-944- 2788

HOURS BAM-5PM Centrat Time, Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

D|SK Authorized Reseller

Information Processing % B

WORLD! "=

DISK WORLD!

Ordering & Shipping
Instructions

Shipping: 5'4~ & 3 5" DISKETTES—Add S3 0Q per each 100 or
tewer diskettes Other Hems: Add shipping charges as shown in
addihon to other shipping charges Payment: VISA and MASTER-
CARD aczeoted COD Orders: Add additional $3 00 Special Han-
diing charge APOQ, FPO, AX, Bl & PR Orders: Inciude shipping
cnarges as shown and 2cdihona! 2°: of total order amount to
cover PAL and insurance. Taxes: | nois residents only, ade 8-
sales iax

Prices subject to change without notice
This ad supercedes all other ads
Not responsible for typographical errors
MINIMUM TOTAL ORDER- $35.00

FOR ORDERS ONLY:
1-800-621-6827 INQUIRIES:
(Initinais 1-312-944-2788) 1-312-944-2788

HOURS: 8AM-5PM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
DISK WORLD!, Inc

INFORMATION &

Suite 4806 « 30 East Huron Street e Cmcaéo linos 60611

DISK
WORLD!

PRINTER
RIBBONS:

at
extraordinary
prices!

Brand new nbbons, manu‘actured to Oniginal Eguipment
Manufazturer 5 specit:ications, in housings {Not re-'nked ar
Sp0QIS JNiy |

LIFETIME WARRANTY!
Epson MX-70/80 . . $3.58 ea. + 25¢ Shpng.
Epson MX-100 . . . .$4.95 ea. + 25¢ Shpng.
Okidata Micro83 . . $1.48 ea. + 25¢ Shpng.
Okidata Micra84 . . $3.66 ea. + 25¢ Shpng.
et D
inllrars 1-372-046-2788)  1-312-944-2788
HQURS BAM-5PM Certral Time Mancay-Frijay
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS ANO QUANTITIES!
DISK WOHRLD!, inc.
Suite 4806 « 30 East Huron Street » Chicago. Ithnos 60611

incredible value!

Nashua.

Diskettes

31 oy sv. SSDD 1 1583'

5% DSDD Qty. 50

These are poly-bagged diskettes packaged with Tyvek sleeves.
rerrforced nubs. user identification labels ang wiite-orotect tabs

NASHUA Cotporation is a hal!-billion doftar carporaton and a
recagnizec leader in mageic media

SOFT SECTOR ONLY! Sold.n multipies ot 50 only'!
FOR OROERS ONLY: INFORMATION &
1-800-621-6827 INQUIRIES;

{inlilnois 1-312-944-2788)  1-312-944-2788
HOURS 8AM-5PM Centrai Time Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PROGUCTS AND DUANTITIES!

DISK WORLD!,

Suite 4806 ¢ 30 East Huron Stieet e Cmcago lllinos 60611

DISK

WORLD!

ATHANA
DISKETTES
The great unknown!

ea.
- S‘t SSDO
Oly 50 DSDD .

Qty 50
You've used these dlskenes hundreds of
times  as copy-protected originals on some of
the most popular software packages. They're
packed in poly-bags of 25 with Tyvek sleeves,
remnforced hubs, user dentification labels and
write-protect tabs.

LIFETIME WARRANTY!
SOFT SECTOR ONLY! Sold in muitiples
of 50 only.
S i
(nllinois. 1-312-044-2788)  1-312- 944 2788
HOURS' 8AM-5PM Central Time Monday-Fricay
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND OUANYITIES'
WORLD!, |

DISK
WORLD!

DISK
Suite 4806 « 30 East Huron Street o Cmcago llinos 60611

DISK
WORLD!

PAPER:
Save 50% or more!

We buy paper by the TRUCKLOAD from the
two biggest mills in the country.

Therefore, we charge a lot [ess than you've
been paying!

For the complete DISK WORLD paper
catalogs and price lists, call 1-312-944-2788 or
virite us. (Please do not use the "800 line for
paper catalog requests. unless you are also
ptacing an order.

Don't spend more than you have to for top-
guality computer printer paper. Call DISK
WORLD' today.

INFORMATION & INQUIRIES:
1-312-944-2788
HOURS: 8AM-5PM Central Time
Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
DN THE SAME PRODUCTS AND DUANTITIES'

DISK WORLD!, in
Surte 4806 « 30 East buron Street e Chlcaga ithnos 60611

DISK

ATHANA
Authorized Distributor  MAGNETIC
MEDIA

WORLD!






http:il:JI>.pc




Advertisers Index

sReacIier

N?Jrr\r,lgeer Advertiser Page
102 Abacus Software . ............. 58
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The Editor’'s Feedback:

Computer: O PET O Apple O Atari O VIC-20 0 Commodore 64
O T-99/4A O Timex/Sinclair O Radio Shack Color Computer
OOCther——_ O Dont yet have one . ..

Are you Q compute Subcriber? OYes ONo

| would like to see

Just Just
More Right Fewer More Right Fewer

0o a O Specific applications a a O Games.
programs. a m] O Reviews of game

O 0 O BASIC programs software.

a 0O 0O Machine language O m] O Reviews of business
programs. software.

0 a O  Tutorials. O m} O Reviews of educational

a O O Educational articles. software.

0 ] O Detailed explanations [m} O O Reviews of hardware

of programs.

What do you like best about comeuter?

What do you like least?
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