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address of each line. To do this we must first find
out where the first byte of the first line is found.

It turns out there is a two byte binary number found in
page zero which contains the beginning address of the
first line. This number is contained in bytes 136 and
137. Also, we will know when we’ve reached the end
of the program when we find a line number of 32768,
which is one more than the maximum allowed by
ATARI BASIC. The program to print the line num-
bers and their beginning addresses is shown in
Listing 1.

TOKENS

In order to conserve memory, all of the BASIC
reserved words, operators, and various punctuation
symbols are converted into a one byte number called
a token. This conversion also makes execution simpler
and faster. The tokens can be divided into two groups.
One group contains the tokens which occur only at
the beginning of a BASIC statement, and the other
group contains the tokens which occur elsewhere in a
BASIC statement.

Let’s first take a look at the tokens which occur
at the beginning of 2 BASIC statement. It turns out
that all statements will begin with one of these tokens.
After some investigation, I found that these tokens
will range in value from 0 to 54.

The procedure for listing the tokens is fairly
simple, though the actual implementation is a bit
more involved than the brief explanation which
follows. The idea is to put ‘‘1 REM”’ as the first
statement of the program. Then use POKE:s to
change the line number and token of this REM
statement. By setting the line number and token
to the same number, listing the line will print the
token and corresponding BASIC reserved word. For-
tunately the programs in the BASIC cartridge which
do the listing tolerate the incomplete BASIC
statements. The program for displaying these tokens
is shown in Listing 2. Notice when you run this
program, no reserved word is printed for token 54.
This is the invisible LET token which is used for
assignment statements which don’t begin with LET.

A similar procedure can be used to list the
other tokens as well. The main differences are to
make the first statement *‘1 REM A", POKE 54
(the invisible LET token) into the first byte of
the statement, and make the changes for the token
to the second byte of the statement. The values for
the tokens which occur after the beginning of a state-
ment range from 20 to 84. The program for printing
these tokens is given in Listing 3.

After running this program, you will notice there
is no reserved word or symbol printed for token 22.
Token 22 is the terminator token found at the end
of each BASIC line, except those whose last state-
ment is a REM or DATA statement. Also, tokens
56 and 57 didn’t print a reserved word or symbol.
Both of these tokens represent the ““‘(”’ symbol.

The *‘("" doesn’t print because these two tokens are

associated with array names, and the *‘(’’ symbol is
kept with the associated variable name, as will be
seen in the next section.

Of course you noticed that most of the symbols
occur more than once. There is a different token for
each of the different uses of the symbol. For example,
the word ‘‘ =" has four different tokens. Token 45
calls for an arithmetic assignment operation as in
A =A +1. Token 46 calls for a string assignment as
in A$ = ““ABC’’. Token 34 is used in arithmetic testing
as in [F A =1 THEN STOP. And finally, token 52
is the same as token 34 except that it's for testing
strings.

One more token, found after the ones listed in
the previous program. token 14, which indicates a con-
stant s slored in the following 6 bytes.

10 REM PROGRAM TO PRINT LINE NUMBERS
20 REM AND THEIR ADDRESSES

30 REM

40 REM GET ADDRESS OF FIRST LINE

50 ADDRESS=PEEK(136)+PEEK(137)*256

60 REM GET THE LINE NUMBER

70 LNUM=PEEK (ADDRESS)+PEEK (ADDRESS+1) *256
80 REM TEST FOR END OF PROGRAM

99 IF LNUM=32768 THEN END

106 REM PRINT LINE NUMBER AND ADDRESS
110 ? "LINE # ";LNUM;

12¢ ? " STARTS AT ADDRESS “;ADDRESS
130 REM GET ADDRESS OF NEXT LINE

14¢ ADDRESS=ADDRESS+PEEK (ADDRESS+2)
150 GOTO 78

1 REM

100 REM PROGRAM TO PRINT THE TOKENS
116 REM WHICH BEGIN BASIC STATEMENTS
120 REM GET BEGINNING OF PROGRAM

130 BASE=PEEK(136)+PEEK(137)*256

140 REM CHANGE STATEMENT TERMINATOR
150 POKE BASE+5,22

160 ? CHR$(125): REM CLEAR SCREEN

179 REM PRINT TOKENS

180 FOR I=0 TO 54

198 REM CHANGE LINE NUMBER AND TOKEN
20@ POKE BASE,I:POKE BASE+4,1

210 LIST I: REM PRINT TOKEN

220 REM UNDO LINE FEED IF NEEDED

239 IF I>1 THEN ? CHRS(28);

240 REM CHANGE LEFT MARGIN FOR COLUMNS
250 IF I=19 THEN POKE 82,12:POSITION 12,1
268 IF I=39 THEN POKE 82,24:POSITION 24,1
270 NEXT I

280 REM PUT PROGRAM BACK TO NORMAL

290 POKE BASE,1:POKE BASE+4,0

308 POKE BASE+5,155

310 POKE 82,2:POSITION 2,22

1 REM A

100 BASE=PEEK(136)+PEEK(137)*256

110 REM CHANGE BEGINNING TOKEN

120 POKE BASE+4,54 :POKE BASE+6,22

138 REM PRINT OPERATOR AND FUNCTION TOKENS
140 ? CHRS(125)

150 FOR 1I=20 TO 84

160 POKE BASE,I:POKE BASE+5,1

1790 LIST I

180 REM UNDO LINE FEEDS

190 ? CHRS$(28);:IF I=22 THEN ? CHRS$(28);
280 IF I=39 THEN POKE82,11:POSITION1l,1
210 IF I=59 THEN POKE82,19:POSITION19,1
220 IF I=79 THEN POKE82,28:POSITION28,1
230 NEXT I

240 POKE BASE,l:POKE BASE+4,8

250 POKE BASE+5,65:POKE BASE+6,155

260 POKE 82,2:POSITION 2,22
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VARIABLE NAMES AND CONSTANTS

As each new variable is encountered, it is assigned

a number. These numbers begin with 128 and are
assigned sequentially up to 255. Notice these numbers
will fit into one byte. Also, as each new variable

is encountered, the variable name is added to a
variable name list, and 8 bytes of memory are re-
served for that variable. In the case of undimensioned
variables, these 8 bytes will contain the value of

the variable. For strings and arrays, these 8 bytes
will contain parameters, with the actual values and
characters stored elsewhere.

This method of handling variables has some
advantages. One advantage is that it keeps usage to a
minimum. The variable name is only stored once, and
each time that name is referenced in a BASIC state-
ment, it occupies only one byte in the stored
program. Another advantage is that the address
where the value for a variable is stored can be
computed from the assigned number. This isn't true
of the BASIC found in some other microcomputers
where values must be searched for.

There are also some disadvantages as well. First,
it limits you to 128 different variable names. How-
ever, the great majority of programs won’t need more
than 128 variable names. One other disadvantage is
that should a variable name be no longer needed,
or accidentaly entered due to a typo, there is no quick
way to remove that variable from the variable name
list and reuse the 8 bytes reserved for it.

Apparently, the only way to get rid of unwanted
variables is to LIST the program to cassette or
disk. For example, LIST “*C will list the program
to cassette. Once the program is saved, use the NEW
command to clear the old program. Then use the
ENTER command to reload the program. For
cassette this would be ENTER *‘C. Using the LIST
command saves the program in character form.
ENTERIing the program then causes cach line to be
converted again as was done when you first typed
it in. Now only the variables found in the program
will be placed in the variable name list, and space
reserved for their value. Using CSAVE and CLOAD
won’t do this because these save and load a copy of
the memory where the program is stored. Unwanted
variables are saved and loaded with the rest of
the program.

Constants are stored in the BASIC statements
along with the rest of the line. The constant will
be preceeded by a **14" token as mentioned pre-
viously. Explaining how ATARI BASIC represents
the numbers used as constants and as variable
values will require some explanation about BCD
(Binary Coded Decimal) numbers. I will save this
information for a later article.

To give an example of using the information
in this section, let’s take a look at the variable
name list. Fortunately bytes 130 and 131 contain
the address of the beginning of the variable name

list. The list will consist of a string of characters,
cach character occupying one byte of memory. To
indicate the last character of a name, ATARI
BASIC adds 128 to the value representing that
character. Since the values representing the charac-
ters won't exceed 127, the new value will still

fit into one byte. To indicate the end of the list,

a 0 is placed in the byte following the last
character of the last name. The program which
prints the variable name list is given in Listing 4.
Notice when you run this program, that the **(”’
is saved as part of a array name, and the *‘$”’

as part of a string name.

MEMORY ORGANIZATION

Finally, let’s look at how the memory storage is
organized for a BASIC program. The order in which
the various parts of a program are found in

memory is shown in Figure 1. The only part whose
beginning is fixed is the variable name list which
begins at address 2048. The beginning of the other
parts will move appropriately, as the program grows,
There are addresses in page zero which can be used
to find each of the parts shown in Figure 1. These
addresses, usually called pointers, are shown in Table
I. This table includes the two pointers which were
used in the previous programs.

Figure 1. MEMORY ORGANIZATION
Increasing
Addresses
2020 End ol Array Storage Area

20 Beginning of Array Storage Arca
2207 End ol Program

202 Beginning of Program
2030 End of Vartable Storage Area

20 Beginning of Variable Storage Arca
2020 End ol Variable Name List

2048 Bevinning of Variable Name List

TABLE 1

ADDRESSES NAME CONTENTS POINT TO

130 & 131 BON  Beginning Of variable Names list

192 & 133 FON  End Of variable Name list

134 & 135 BOV  Beginning Of Variable siorage
arca

136 & 137 BOP  Beginning OF Program

138 & 134 b Beginning OF Currenthy
Exceuting Line

1-H) & 141 BOA  Beginning OF Arvay storiage arca

142 & 143 FEOA  End of Array storage arca

100 REM PROGRAM TO PRINT THE VARIABLE NAME LIST
110 DIM ARRAYNAME(1l), STRINGNAMES(1)
12¢ REM GET THE BEGINNING OF THE LIST
130 ADDRESS=PEEK(130)+PEEK(131) *256
140 2 CHR$(125);"VARIABLE NAME LIST"
156 REM GET CHARACTER AND TEST FOR END
160 A=PEEK (ADDRESS):IF A=0 THEN END
176 REM PRINT CHARACTER

180 IF A<128 THEN ? CHR$(A);:GOTO 218
196 ? CHR$(A-128)

200 REM GET NEXT ADDRESS AND REPEAT
210 ADDRESS=ADDRESS+1:GOTO 160
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APPLICATION

For those who are interested in putting this infor-
mation to use, I will present one example here. I
will try to give more examples in future issues of
COMPUTE.

At some time you may find it useful to be able
to ‘‘undimension’’ some arrays of strings, and reuse
the memory for some other arrays and strings. It
turns out that the CLR function only clears the
variables found between the BOA (Beginning Of
Variables) pointer and the BOP (Beginning Of
Program) pointer. By temporarily changing the BOP
pointer, we can keep some of the variables from
being cleared. The array storage area is cleared by
setting the EOA (End Of Arrays) pointer equal to
the BOA (Beginning Of Arrays) pointer. We can
save some of the array storage area by temporarily
changing the BOA pointer.

The listing for this UNDIMENSION routine is
shown in Listing 5. The listing also includes a small
demo program to illustrate its use. Note that all of
the names of variables which are to be cleared
should occur in the program prior to any of the
names of variables which are to be saved. This puts
the storage for the variables to be cleared at the
beginning of the variable storage arca. Also note
that a dummy string which can be cleared is needed
by the UNDIMENSION routine. In your main pro-
gram, this dummy string should be dimensioned
just before dimensioning the strings and arrays

that you will later clear, as was done in statements
120 and 150. This allows the use of the ADR function
to find the end of the array area to be saved.

The reason the UNDIMENSION routine is not
executed by a GOSUB is that the return line
number is lost in the clearing process. Loop para-
meters will also be lost, so the routine shouldn’t
be executed while in a FOR..NEXT loop.

CONCLUSION

Hopefully you found the information in this article
understandable, and will find it useful at some point
in the future. The information does show that ATARI
BASIC is fairly efficient in using memory to store
programs. Also, there is very little penalty in
memory usage when using long variable names. If
you have any questions please send them to

COMPUTE. (o)

REM DIMENSION THE DUMMY STRING

DIM DUMMYS(1)

REM DIMENSION THE ARRAYS AND STRINGS
REM WHICH WILL NEED CLEARING

DIM Al(1l),A2(1)

CLR: REM CLEAR THESE VARIABLES

N=3: REM N= # OF VARIABLES JUST DIMENSIONED
REM INCLUDING DUMMYS$S

REM YOUR PROGRAM MAY BEGIN HERE

108 REM HERE IS AN EXAMPLE OF HOW TO
119 REM USE THE UNDIMENSION ROUTINE
128 DIM TESTS(20) :TESTS$="I'M STILL HERE"
139 DIM DUMMYS$(1),Al1(58,18)

14¢ Al(58,18)=1:? Al(S5@,18),TESTS

158 REM EXECUTE UNDIMENSION ROUTINE
160 LINE=17@8:GOTO 1020

172 DIM DUMMY$(1l),A2(560)

180 A2(500)=2:? A2(500),TESTS

190 END

208 REM

1689 REM UNDIMENSION ROUTINE

1819 REM SAVE CURRENT POINTER VALUES
10208 S136=PEEK(136) :S137=PEEK(137)
1839 S14@=PEEK(148) :S141=PEEK(141)
1049 REM MOVE END OF VARIABLES

1850 T1=PEEK(134)+8*N:T2=PEEK(135)
1068 IF T1>255 THEN T2=T2+1:T1=T1-256:GOTC 1068
18790 POKE136,T1:POKE137,T2

1980 REM MOVE BEGINNING OF ARRAYS

1998 T2=INT (ADR(DUMMYS$)/256)

1188 T1=ADR{DUMMY$)-T2*256

1119 POKEl4@,T1:POKE141,T2

1128 CLR: REM CLEAR THE ARRAYS

11380 REM RESTORE POINTERS AND RETURN
1142 POKE136,S136:POKE137,5137

1150 POKE14#,S140:POKE141,S141

1168 GOTO LINE

OCO-IAL & W=

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?
DON'T BLAME THE SOFTWARE!

1801 : ; 1S0-2

Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & processor often interact!
Our unique ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
*1SOLATOR (ISO-1A) 3 filter isolated 3-prong sockets;
integral Surge/Spike Suppression; 1875 W Maximum load,
1KWioadanysocket . .............. $56.95
*ISOLATOR (1SO-2) 2 filter isolated 3-prong socket banks;
{6 sockets total); integral Spike/Surge Suppression;
1875 W Max load, 1 KW aitherbank . ... ... $56.95
*SUPER ISOLATOR (1S0Q-3), simifar to 1ISO-1A
except double filtering & Supprassion .
*ISOLATOR (1SO-4), similar to ISO-1A except
unit has 6 individually filtered sockets . . . , $96.95
*ISOLATOR (ISO-5}, similar to 1SO-2 except
unit has 3 socket banks, 9 sockets total . . . $79.95
*CIRCUIT BREAKER, any modsl {add-CB} Add $ 7.00
*CKT BRKR/SWITCH/PILOT any model
o - 1 Add $14.00
‘ PHONE ORDERS 1-617-655-1532 —

LZ=J Electronic Specialists, Inc.

$85.95

171 South Main Street, Natick, Mass, 01760
Dept.2C
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Review:

PET AND THE IEEE 488 Bus (GPIB),

by Eugene Fisher and C. W. Jensen.

Osborne/McGraw Hill, 233 pp. $15.00

The IEEE-488 bus may be a small part of the overall
PET/CBM system, but there's enough in it to fill a
book - and then some. One gets the impression

that Fisher and Jensen could have gone on for
another 200 pages or so without exhausting the subject.

It’s a very thorough book, and it documents
the IEEE-488 bus and PET's role in considerable
detail: line by line, command by command. The book
is primarily aimed at hardware enthusiasts and en-
gineering types; but even the casual user who just plugs
in and hopes it works will find useful information
here. There are general descriptions of what goes on,
with liberal sketches depicting the interaction in a
somewhat whimsical form. There are extensive lists of
compatible equipment and descriptions of applications.
There’s even a short diagnostic test which may
help pinpoint trouble on the bus.

For those who need to plunge into technical
detail, it’s all there: from connector pin designations
to signal sequences, everything is spelled out in
detail. Chapter 5, ‘‘Execution and Timing Sequen-
ces’’, is the longest chapter in the book. It con-
tains step-by-step outlines of everything that happens
on the bus for every relevant PET Basic command.

There are a few things the authors didn’t tackle.
Chapter 6 deals with interfacing non-standard devices.
The interface described is for a receive-only device
which responds to everything the PET sends. A
schematic is given, and a subsequent chapter details
a similar interface to the Centronics P1 printer.

But the design of a selecting interface, which can be
called in as needed by the PET, is not touched
upon. Even a brief outline here would have been
useful.

Similarly, the authors stay away from the question
of multiple PETs communicating with each other or
with a common device over the GPIB bus. It’s a
tricky subject and laced with pitfalls; users would
have been grateful for any hints they might have
been given.

Even so, the book has a wealth of detail on
all levels. There’s hardly a page without a diagram,
chart, illustration or photograph. Timing questions
and logic sequences are described meticulously.

The book is remarkably free from errors. A few
creep in: table 3-12 seems to have omitted the
‘‘unlisten’’ signal; page 72 should show an EOI on
the last E of GENE; page 109 seems to show the
CR and EOI coming from the PET rather than the
external device. The sequence given on page 83:
OPEN 5,5 ““TEST"’ doesn’t seem to work on my

[Review by
Jim Butterfield

PET: it gives a syntax error. The authors might
have mentioned the one-character delay that PET
introduces in the output (so that it can append the
EOI signal at the right time).

I would have liked to see more attention given
to multiple devices. At first glance, it appears that
since PET only works one device at a time, the
single-talker, single-listener description is adequate.
But all devices are on-line during the selection se-
quences; and it seems to be important to emphasize
that any device can pull a line to true and all
devices must release the line to false. That’s the
whole point behind the three-wire handshake; yet [
couldn't find the information in the introductory
section.

But what the book is missing is minor compared
to what it’s got. It’s a gold mine of both con-
ceptual information and hard facts. It covers hard-
ware, software, mechanical assemblies, and standards.
It lists numerous devices and gives copious references.

In short, it’s virtually everything you wanted to
know about the IEEE-488 bus .. or are likely to want
to know in the future. (o

UNDERSTANDING YOUR PET/CBM
Volume |: Baslc Programming

Money Back Guaraniee

.
VA
T

Dealer Inquiries Welcome

See your
dealer

New 248-page book Includes all the former TIS workbooks
axcept “PET Graphics.” Provides inlormation for both ROMs and
a comprehensive index. Only $14.95.

Also from TIS
WB-3 PET Graphics  $4.95

Software products on cassette ar floppy disk with complste instruction
manual. Each $24.95 (cassette), $20.95 (diskette).

SW-1 MAIL B mailing list system

SW-2 CHECKBOOK record

SW-3 ACCOUNTS keep track of who owes you how much
SW-4 MEDIT create and maintain date files

SW-5 CALENDAR appointments, meetings at-a-glance

TIS
P.O. Box 921, Dept. C
Los Alamos, NM 87544

PET and CBM are ks of C

Add $2 (5 forelgn orders)
shipping and handling
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INTRODUCING

B.EC.FOR
THE C.B.M.

Micro Mini Computer World Inc. is an
exclusive distributor for the BUSINESS
SOFTWARE developed by Business En-
hancement Compuservice of Escondido,
California.

If you are selling or using the
COMMODORE BUSINESS
MACHINES (CBM) computer systems,
then you should provide yourself or
your customers with the BEST and
MOST COST EFFECTIVE software for
the CBM business computer system.

CURRENT B.E.C. SOFTWARE:
@ General Ledger--Master File 500
accounts
Journal File 3000
entries
@ Accounts Receivable-Master File
800 customers
Invoice File 800
invoices
® Accounts Payable--Master File 800
customers
Invoice File 800
invoices
@ Payroll--300 Employees
@ Job Cost--800 Items
@ Inventory--800 Items per disk
@ Mail List/Customer Info--600
customers

B.E.C. SOFTWARE FEATURES:

@ Complete and Total documentation
(over 150 pages)

@ Step by Step walk through on every
program operation, with examples.

@ Each package is Menu driven and uses
dynamic load and overlay once Master
Menu is booted.

o Examples are provided for all Reports

and other Printed Forms.

e All Input/Output operations in regard
to file accesses use the CBM random
access method.

@ Sorts are machine language.

® All packages are interactive with
each other.

B.E.C. VALUE ADDED
BENEFITS

@ Total concentration to the develop-
ment of software for the CBM computer
systems.

® Programs can be easily modified by
dealers and/or end users.

® At reasonable rates, B.E.C. will
modify their software to meet customer
requirements. (Complete specifications
must be submitted in writing)

DEALERS and INTERESTED
PARTIES may obtain a copy of the
B.E.C. software documentation for $25.
If after review you are not interested
send the documentation back for a full
refund or you can apply the $25 toward
the first software purchase.

Suggested retail for each software
package is $120. When purchasing all
seven packages, the suggested retail is
$795.

DEALERS send us your letter head and
proof of a ligimate computer business
operation and we will forward whole-
sales prices that will give you DECENT

PROFITS.
AV

IS COMPUTER WORLD inc.

T (3]
O‘V~‘ . oﬁ‘“
Counrry sroPP™

74 ROBINWOOD AVE. COLUMBUS, OHIO 43213
(614) 235-5813 (614) 235-6058
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TREAT YOUR PET/CBM TO A

=

PET*

P l E = a
1 0 B == PRINTER

(Parallel Interfacing Element)

BY LemDAaTA PrRODUCTS

Now your 80 column CBM (or any PET/CBM)
can drive your choice of high quality printers
for word processing. The NEC Spinwriter and
Anderson-Jacobson AJ841 can be driven as well
as any other ASCIl Parallel-input printer such as
Centronics, Integral Data and Anadex. It's a
major step in making your PET/CBM the most
useful office or home appliance you have.

A printer Is required for any business system
and is the most desirable peripheral for any
hobbyist. You know what printer you want and
can think of a thousand things to do with it--

automatically type invoices and end-of-the-
month statements, print all of your mailing labels
or even the envelopes, make advertisements or
write letters, make hard coples of those impor-
tant programs for permanent back-up, print your
favorite recipe for a friend, print personal
telephone listings or Christmas card lists--

but you haven't found an easy way to connect
it to your PET, Well, your search is overl You've
found THE way to connect your printer to your
PET. Treat your PET to a PIE!

The P.LE. is an interface to connect any
parallel-input printer to your PET using the
IEEE-488 bus. You connect the P.LE. to the PET
and the printer to the PILE. If's as easy as
PIE! The P.LE. has selectable addressing and pro-
vides extension of the IEEE-488 bus to be com-
patible with all the other peripherals you have or
may acquire.

Because the P.LE. transfers information 8 bits
at a time, it's faster than serial interfaces.

And because many printers only provide serial
interfaces optionally, you can save money using
the PIE. Serial interfaces require +12v and

-12v from a power supply while the P.LE. uses
only +5v which can be supplied by most printers
themselves. No tangle of wires to contend with
and you save again. If your printer can’t supply
power, the PILE. can also be connected to a
power supply using the power cable provided on
the P.LE.

The P.I.E. uses the IEEE-488 bus of your PET

and the 488 Basic commands such as PRINT#,
CMD, etc. You don't need to load software
routines, which also slows the printing down,
because the 488 commands are always avail-
able in Basic.

Because the PET in lower case mode out-
puts the wrong ASCIl codes, the P.L.E. provides
for the use of an optional, switch selectable,
Code Converter ROM to output the correct
ASCIl codes to match all the ASCIl characters
displayed on the PET screen.

The P.LE. provides 8 latched TTL data bits and
2 TTL handshaking lines (both positive and nega-
tive handshaking supported) so any parallel-
input device can be driven. This could include
devices other than printers, such as plotters or
even AC relay control devices.

Documentation includes instructions for
using OPEN, PRINT#, CMD and CLOSE com-
mands, how to set the device# of the P.E.
and the set-up and test procedures.

The PIE. is fully assembled and ready to use. Cables are optionally available for most printers (with both
connectors or connector for P.LE.only). For FULL-CABLE please specify printer model, type of connector and

pin/signal designation.

SO STOP SEARCHING AND START ENJOYING.
P.LE. $89.95
FULL-CABLE $39.95

Prices include shipping and handling for checks
and money orders. COD add $5. Md. res. add
5% tax. Allow 4 to 6 weeks delivery.

PLACE YOUR ORDER FOR A P..E. TODAY!
CODE CONVERTER $14.95
SEMI-CABLE $19.95

LemData Products, P.O. Box 1080,
Columbia, MD. 21044 Phone (301) 730-3257
PET Is a tfrademark of Commodore
Business Machines
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Review:

6502 Software
Des|gn’ Review by

Jim Butterfield
by Leo J. Scanlon
Howard W. Sams & Co,, Inc,,
270 pp. $10.50

This is quite a pleasant book; it makes good reading.
The title is misleading: the book deals with 6502
programming rather than software design. In fact, I
rather missed the software design elements: planning
memory, designing data structures, and testing/
debugging methodology are important concepts for be-
ginning programmers. The book expends its main
efforts on the subjects of writing code and handling
interrupts and input/output devices.

The book is oriented towards the Rockwell AIM
65 microcomputer, but not too heavily. Users of
other systems will find it a worthwhile reference
of text. The book appears ideal for a programming
course textbook; it is well organized and gets into
serious programming quite quickly.

Chapter 1 is partly historical, partly an overview
of popular microprocessors and partly a brief plug
for the AIM 65. There’s a minor problem where the
author describes the 6800/6502 family as character-
ized by novel memory-mapped architecture: in fact,
all microprocessors including the 8080 and Z-80
can and do use memory mapped 1/0. And I rather
wish that the introduction to the 6502 had mentioned
its remarkable speed due to pipelining techniques -

a factor that sets it clearly ahead of the earlier
6800.

Chapter 2 gets into the 6502 instruction set.
Similar op codes are grouped and discussed together,
which helps to develop intuitive ideas of the
machine’s capabilities. Numerous examples of coding
arc included. The style is generally easy and
straightforward, but beginners will still find it slow
going: there’s a lot of material to get through.

Subroutines arc covered in chapter 4, mostly in
terms of their mechanistic characteristics. A couple
of time delay subroutines are given, and it’s nice
to see timing questions being worked through
meticulously.

Chapters 4, 5 and 6 get heavily into coding
questions: list and lookups, mathematical routines,
and number-base conversion. Coding is given through-
out, but the emphasis is on algorithms: the author
is concerned with the methods behind a particular
kind of computation. A rather unusual algorithm is
given for calculating the square root of an integer;
it's rather slow compared to standard methods, but
readers may find it an interesting curiosity.

Chapter 7 discusses interrupts. In sixteen pages,
i’s hard to come to grips with the whole question,

and coding examples are cursory. Chapter 8 goces
into considerable detail on two input/output chips:
the 6520 and 6522.

There are two appendices and an index. T found
the index rather sparse: for example, “‘relative
addressing’’ points you to page 40, but a more
useful discussion can be found on page 55.

Coding examples are written almost entirely in
assembly language. This is quite readable, but 1
would have preferred to see carly coding examples
complete with their machine language cquivalents.

The overall organization of the book is good,
although there are inconsistencies within chapters:
somme have summaries, some have references. and some
have neither. Chapter 2 has a scction entitled **How
this chapter is arranged™’; it appears on the sixth
page of the chapter, which scems odd..

The coding is good, but there are a few errors.
On page 68, the author suggests that when shifling
signed numbers to the left, the progranuner should
arrange to restore the sign bit in case it's shilted
out; in fact, a change in the sign bit would be an
overflow situation and there would be no repairing
the damaged number. Example 5-14 on page 139
should add a value of two to location 22 yather
than the value of one shown; most alert readers
will pick this kind of thing up. Hardware purists
may wince at some of the terminology, such as usc
of the term “‘grounded’’ instead of “‘logic zero™
or “low’’, but everybody will understand what is
meant.

The author has a conversational style and avoids

jargon. Occasionally, there’s a lapse: I'm sure that

there’s an easier explanation of immediate addressing
than *‘the operand resides in the second byte of
the instruction”™.

The author covers a lot of material in 231 pages
of text. It’s not light reading, but it is well pre-
sented. 6502 programmers and beginners will find it

uscful. C
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BIG FILES ON A
SMALL 52
COMPUTE

Malvern,

Pa19355
The program described here demonstrates a way of
reducing data storage requirements by a factor of
eight. It is written in Microsoft Basic for a PET
computer.

I have seen several programs that create and
use cross-index files for library search, statistical
surveys and similar applications. They usually require
large computers, such as a 48K system with two
disk drives. A very thorough file handling system
has been described recently by Dr. Sanger in the
November, 1979, issue of Microcomputing. In his
article each attribute is coded as two letters and six
attributes are permitted for each record. This requires
twelve letters and, therefore, twelve bytes.

In the method described here, each attribute is
coded as yes or no and the user can have as many
attributes as he desires. If the application lends itself
to such coding into a list of keys or attributes,
then this system will permit the handling of large
amounts of data in core at one time. It also permits
the use of logical AND, OR or NOT operators in
retrieval with any combination of attributes.

By way of illustration, a library search requires
quick access to those entries that contain desired
subject matter. Two, three, or six byte coding of
each key is very core consuming, and limits the
number of records that can be in core at one time.

The solution I propose is twofold: (1) set up a
smart coding procedure for classification of subjects
described in an article into keys that can be scored
yes or no, and (2) ‘‘pack’’ the data for storing it
in core, on tape or on disk, and then ‘‘unpack’’
it, one record at a time, during the search for the
applicable attributes. This paper describes an efficient
way to ‘‘pack’ and ‘‘unpack’’ the data so that a
larger file can be searched on a small computer
without the use of accessory memory devices, such as
disks. Of course, if one has a system with a disk
the method described here would permit use of an even
larger file. We are aware that the first part of the
solution (setting up the coding procedure) is challeng-
ing. It is the real problem and the performance of
the system depends on how logical and mcaningful
the selected keys are.

Each logical record consists of the text part and
the data part. The text part must be adequate for
positive identification of the articles being searched,
but the length should be kept to a minimum. Name,
date, and page might be enough. The data part is
what we can compress. The yes-no or 1-0 codes
are entered in groups of fifteen ones and zeros.

These, in turn, are packed into the two byte integer
variable $%.

Fifteen attributes require two bytes, thirty attri-
butes require four bytes, and so on. A user of the
system need not concern himself with what the
program does with binary numbers. He only needs to
know that there will be as many $% values per
record as there are groups of fifteen keys. The user
then needs to provide a decision for retrieving
the records of interest to him. The decision is
written as a statement at the beginning of a program
and is immediately edited for syntax-type errors.
Logical operators AND, OR, NOT, as well as arith-
metic ones ( =, <>, <,> ) are used. The
decision can be written on one or more lines leading
to a combining variable TR. TR is set to one if true,
and all records meeting TR condition are then
displayed. Complete instructions for writing TR lines
are listed in lines 2970 to 3420.

How is it done? For once those long tables of
powers of two, that are a part of every book on
programming, come in handy. The program is set up
in such a way that the user thinks of the list of
fifteen keys from left to right, 1 to 15. The program
sees them as being numbered from right to left, 0 to 14.
Like this:

-Key numbers B%(k)k = 1234567891011 12

1314 15

-Programseesasm = 14131211109876543

210

-Input key values 100011111100000

The program now takes key values and wherever it
finds a “‘1”’ it raises 2 to the m-th power. The sum of
all this is then stored in integer variable 8%/ (record
number, sum number)*. The bytes are used instead
of at least 15. During the process of retrieval the
opposite procedure takes place - the sum is ‘‘un-
packed’’ into working storage of 15 values. The same
values are, of course, reused by all records. The lines
of the program that drive this system are 1470 to
1510 and 1920 to 1990 the other way. It seems like

a lot of hassle, but the core saving is tremendous.
The loops that do the packing and unpacking take
from 0.2 second to 0.9 second, the latter representing
all fifteen bits on. (These times could be reduced by
rewriting these two loops as machine code subrou-
tines.) Another way to save time would be to set up
the most frequently used keys next to one another as
this will leave the loop sooner. In the exampl: shown
above, the program will loop ten times. Had a ‘1"’
been in position 4 or 11 the loop would be executed
five times.

The program now has two sections. One packs
the data, the other unpacks it. In between, the
values should be stored on tape. And at the beginning,
routines for creating and updating files should be
provided. As listed, the program works as if it were a
file system. It can be used as a training ground in
writing decision lines. It should be used as a part
of a larger system.
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To customize the program for your system (1)
delete lines 2770 on to reduce core from 10K to 5.2K,
(2) in line 1020 insert the maximum number of records
that will fit, (3) modify G if you wish in lines 1020
and 1340 (G = 1 or 2 is now permitted), and (4) insert
your machine size in line 2450.

As written, the program takes about 5.2K after
removal of all REM lines that are at the end. A
search type program that would contain a dictionary
of keys should take no more than 6K. How many
records can various systems handle? If we assume
that each record has 26 bytes of text plus 30 yes-no
attributes, an BK system could search 66 records,

a 16K system could search 330 records, and a 32K
system could search 866 records. A 100K disk would
add 3,333 records and a half-megabyte disk would
add 16,500 records.

*S%nrg) = 2 +26 +27 228 £ 210 L21% _ 14400
Credits: Ken Brossoie

Microcomputing, November, 1979, page 44.
Neil Harris, A-B Computers, Montgomeryvtlle, FPa.

CO=0:C1=1:C2=2:C3=3:C5=5:C6=6:
-CA=10:CE=14:CF=15:D$=""

REM ELIZABETH DEAL,MALVERN, PA

R= 200:G=2:DIM HDS(R),S%(R,G),
-WAS(15),VS(G),B%(15*G) ,00%(15)

1000

1610
1020

1030 FORJ=C1TOCF:READWAS(J) :NEXTJ
1040 FORK=0TOCE:Q0% (K)=C2"K:NEXT

1050 -

1060 :

1070 REM RENUMBER 1000,18 WHEN NEEDED
1680 :

1698 REM>>>> R E A D THTIS <<K<LL
1166 REM INSERT DECISION

1110 REM KEEP LST-TR-RTRN SEQUENCE
1120 :

1130 LIST-1280

1140 DX=ABS(B%(1)ORB%(2)):

1141 DY=ABS(B%(3)ORB%(4)):

1142 DZ=ABS(NOT(B% (5)ANDB%(6))) :

1143 TR=ABS (DXANDDYANDDZ) :

1150 RETURN

1168 :

1170 REM>>>>> ':' MUST END EACH LINE
1180 :

1210 REM TR=ABS((B%(1)ANDNOTB% (2)) //

1220 REM TR=ABS(S%(N,2)>512)WILL DIS-
1230 REM PLAY RECS MEETING STMT TR.
1240 :

1250 REM >> TYPE 'RUN', VERIFY, THEN
1255 REM TYPE 'GOTOl1300' TO CONT.
1260 REM (OR = = THIS LINE#)
1270

1280 REM ========= SECTION 1 =========
1290 :

1300 A=TI:REM //CHOSE SEC.1/2 HERE ///

1310 // SUBR 1
1320

1330

GOSUB2420 : REM ///
PRINT"A":N=1:LT=0
PRINT"HOW MANY GROUPS OF 15 KEYS -
~?":PRINTTAB(9) "ENTER 1 OR 2"
INPUTG: PRINT: IFG<10ORG>2GOT01330
PRINT:PRINT:PRINT"ENTER TEXT,
-~ OR 'XX' TO END INPUT"
PRINTTAB(2) "!";TAB(27)"!"

1340
1350

1360

1370

1380
1390
1400
1410

1420
1430

1440
1450
1460

1470
1480

1490
1500
1510
1520

1530
1540

15508

1560
1578

1580
1590

1600
1610
1620
1630
1640
1650
1660
1679
1680
1690
1700
1710
1720
1730
1740
1830
1840
1850
1860
18880
1890
1910
1920

1930
1940
1950
1960

1970
19840
1990
2000

INPUTHDS (N) : IFLEFTS (HDS (N),
-2)="XX"THEN1550

HL=LEN (HDS(N) ) : E=0

REM // INPUT15 BITS,FLAG ERRORS

:FORJ=C1TOG:PRINT:PRINT"15 KEYS";

PRINT" ptrrirgneignt :PRINTTAB (
-7); : INPUTVS(J)

:FORLL=C1TOCF:58=MIDS$(V$(J),LL,1)

IF(SS<>"@"ANDSS$<>"1") THENE=E+1:
-GOTO01450

:NEXT

:NEXTJ

IFE>OTHENPRINT : PRINT"rERROR DO -
-AGAIN":GOTO1350

TX=TI :FORJ=C1TOG:S%(N,J)=C0@

:FORL=CBTOCF : PQ=VAL (MIDS$(VS$(J),
-CF-L,Cl)) : IFPQ=0THEN1500

S%(N,J)=S%(N,J)+QQ% (L)

:NEXTL:PRINTTAB(14) "SUM="5S% (N, J)

:NEXTJ: TY=TI

PRINT"("; INT((TY-TX)/C6)/CA;"SEC)";
~:PRINTTAB(25) "OK";N; "OF";:R

N=N+Cl : LT=LT+HL: IFN<=RGOT01358

PRINT:PRINT:PRINTTAB(6) s PRINT" *** %+
~** NO MORE ROQOM **%kk%%n

PRINT:PRINT:PRINT:PRINT"# OF =
-RECORDS PUT IN";N-1:PRINT

PRINT"# OF BYTES USED BY TEXT";LT

PRINT"# OF BYTES USED BY KEYS":
~2*G* (N-Cl) : PRINT: PRINT"BYTES ~
-LEFT":FRE(0)

PRINT:PRINT:PRINT

PRINT"HIT 'S' TO STOP":PRINT"ANY =
-KEY TO CONTINUE"
GETAS:IFAS=""THEN1600

IF A$="S"THENSTOP: REM/CHANGE/

REM // STORE DATA ON TAPE HERE

SECTION 2
REM

REM >> # OF RECORDS (NR), TEXT
REM REC (HDS$(NR)) AND G-SUMS
REM S%(R,G) ARE USED IN THIS

REM SECTION; BITS ARE COMPUTED
REM AND ASSIGNED TO KEYS ARRAY
REM B% (G*15)

REM >> B% OR S% ARE CHECKED FOR
REM COMPLIANCE WITH TR STMT.

REM

REM ======c=z=z==z=========z=z========
REM

PRINT"RA" :NR=N-1
:FORN=C1TONR:K=CO:JA=TI
IFKS>COTHEN2000
FORK=C1TOG*CF :B% (K) =0 : NEXT

JS=TI:FORJ=ClTOG:TP=S%(N,J):
~JJ= J-Cl

IFTP=COTHEN1990

Q=INT(LOG (TP)/LOG(C2)) : U=CF-Q
:FORM=C8TOQ : BP=0Q0Q% (Q-M)

IF (TP) >=BPTHENB% (CF*JJ+U+M)=Cl:
~TP=TP-BP

IFTP=CBTHEN1990

:NEXTM

:NEXTJ : JE=TI -
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2005
2019

2020
2030
2040
2050

2070
2080
2090

2160

2110
21240
2130

2140

2159
2160

2170

2180
2190
2200
2210
2220

2230
22490
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340

2350
2360
2370
2380
2390
2400
2410
2420

24490
2450

2460

2470
2475

2480
2490

2500
2510

PRINT:PRINTHDS (N)
GOSUB114@:IFTR<>1THENPRINT:
SPRINT"*** NO MATCH ***":G0TO2030
PRINT:PRINT"THIS RECORD MATCHES:"
PRINT:PRINTTRS

:FORJ=C1TOG:
PRINT"GROUP";J;"SUM=";S% (N, J):
-NEXTJ : PRINT

IFKS>COTHEN2130
K=Cl:PRINT:FORJ=CI1TOG
PRINT"BIT"; (J-Cl) *(K-Cl)+Cl;:
-PRINTTAB(7):;" -> ";:PRINTTAB(12):;
:FORK=C1TOCF : PRINTRIGHTS (STRS (B% (CF
-*(J-Cl1)+4K)),1);

¢NEXTK:PRINT" <~ ";J3*(K-Cl)

: NEXTJ

PRINT:PRINT:PRINT" (TIME IN BIT -
-LOOP"; INT((JE-JS)/6)/18;"SEC) "
PRINT" (TOTAL TIME:";INT((TI-JA)/6)/
~10:"SEC) "
:FORM=1TOCA:PRINT"===="; s NEXT
PRINT:PRINTTAB(11) "HIT ANY KEY FOR =
-MORE"

PRINTTAB(6)"'Q’
-OPTIONS"

GET AS$:IFAS$S=""G0T02180

IFAS="Q"GOT02210

+NEXTN :REM // END REC LOOP /

PRINT"AY¥"TAB(16) "OPTIONS" : PRINT

PRINT"1. SAME TR, NEW DATA -
-~STARTING AT REC";:;NR+Cl

PRINT"2. RERUN: SAME TR AND DATA"

PRINT"3, Q U I T"

GETDS: IFDS<"1"ORDS>"3"G0OT02258

ONVAL (DS) GOT02270,1880,2280

N=NR+C1l:GOT01350

PRINT"¢¥YSURE ?"

GETAS: IFAS="N"GOT02210

IFAS="Y"THEN END: REM /PROG END/

GOT02290

REM

TO QUIT AND RERUN -

===

DATA=FOR SUBR.1

]:)A':EA"NC'?T", nn’ n+||' n_u' n*u' u/n’ uu'
A
D;TA§3R"' ")"’ ":ll' n<n’ nn' n"' "ABS"

REM =======c===ss=======s=====S=====
REM SUBROUTINE 1

REM FIND AND EDIT TR STATEMENT

TRS="":LX=0:KB=0:KS=0:P=0:J1=1:
-KC=0:L1=0:R1=0:SB=0:JA=0:J2=0
PRINT"RFOUND 'LIST' AT";
:FORJ=13506T032000-FRE(Q) : IFPEEK(J) =
=155THENPRINT" **k".Ts JA=J
IFPEEK (J)=142THENJZ=J:PRINT"FOUND -
-'RETURN' AT ***".372:GO0T02475
:NEXTJ
IFJA=B0RJZ=0THENPRINT"CAN'T FIND -
-DECISIONS; SEE SUBl1l LISTING ":STOP
+FORJJ=JA+11TOJZ : LL=PEER (JJ)
IFLL=58THENJJ=JJ+5:LP$=CHRS(13):
-GOT02540
IFLL<128THENLPS$=CHRS(LL) :GOT02540
:FORM=168T0182: IFLL=MTHENLPS=WAS (M~
-167) :LX=LX+LEN (LPS) :GOT02530

2520
2530
2540
2550

2560
2570
2580
2590

2600

2610
2620

2630
2640
2650

2660

2670

2680
2690
2700
2710
2720
2730
2740

2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2899
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3001
3605

:NEXTM
IFM=182THENSB=SB+1
LX=LX+1
IFLX>255THENPRINT"STRING TOO -
~LONG-LIMIT 255":E5=1:GOT02700
TRS=TRS+LPS
¢+ NEXTJJ
:FORJJ=J1TOLX+1
M$=MIDS$ (TRS$,JJ,1) :KB=KB-(MS$="B") :
-KS=KS-(MS$S="S") :P=P- (MS$S="%")
RC=KC- (MS$=",") :L1=L1-(MS="("):
-R1=R1l-(MS=")")

NEXTJJ
PRINT" B n;u [ u',n 3 n;u , n;n ( u;
ﬂl! ) ";"ABS";" L "
KB=KB~-SB:KS=KS-SB
PRINTKB;KS;P;KC;L1;R1;SB;LX
PRINT:PRINTTAB(5) "YOUR DECISION IS:
~":PRINT:PRINTTRS : PRINT
El=(RKB>0)AND(KB<>P) : E2=(KS>0) AND (KS
-<>P) :E3=(KS>0) AND (KS<>KC) :
-E4=(L1<>R1)

IFE1QORE2THENPRINT"* USE % -(B% OR =
-S%) !!":PRINT" USE NO OTHER B, S,
- %ll

IFE3THENPRINT"* USE S% (N, #)FOR -
-2-DIM ARRAY"

IFE4THENPRINT"* ( ) DON'T MATCH:
-":L1; "LEFT, AND";R1l;"RIGHT"

IFE1ORE20RE30ORE4ORES THENPRINT:
-~PRINT"TYPE 'RUN' TO FIX":STOP

PRINTTAB(5) "HIT ANY KEY TO -
-CONTINUE"

PRINTTAB(3) "OR 'STOP' TO CORRECT/CH
<ANGE"

PRINT:PRINTTAB(5) "THEN TYPE
- TO FIX"

PRINT:PRINT" (EDITING AND RE-RUN -
-WIPE OUT DATA)"

GETAS: IFAS=""THEN2750

RETURN

13t S i 3+ 3

EXAMPLE OF INPUT FOR ONE
LOGICAL RECORD WITH TEXT
AND 2 GROUPS OF 15 ATTRI-
BUTES EACH, STORED AS
25+4 BYTES.

'RUN' =

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

>TEXT:
! !
1.MAG.NAME/11-78/ /P.186
>FIRST 15KEYS
111010000001011
>SECOND 15KEYS
REM 001001000100010
REM >END OF DATA
REM { !
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

POSSIBLE USES OF TR LINE(S)

1.DECISION IS WRITTEN AT THE
START OF A RUN AND CANNOT BE
CHANGED DURING THE ROUN.
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Computer Supplies for
Small Computer Systems

Our full line

of supplies includes:

Diskettes (3M, BASF)
Diskette retrieval devices
Tractor printer paper
Tractor printer labels
Computer ribbons

Dust covers

Adapters

Uncrashers

Computer desks

NEC Spinwriters
Xymec intelligent printers

New dealer kits

ZEIGLER ELEcTRONIC PRODUCTS

DEALERS: Trudie Zeigler

We no longer market COMMODORE or

Equipment, (Jerry Zeigler is with Connie Rittenberry
Commodore) but Connie and I have the (404) 289-1596 or 289-2265
computer supplies you need to support 3661 CALUMET RD.

Give us a call:

\_

Commodore System Sales. DECATUR, GEORGIA, 33034j
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UsingThe PET’s SecondCassetle
Buffer To Increase Available

Memory Space

If you have tried all the known memory saving

tricks to reduce the size of your new super program to
save mankind and it still won’t fit into your PET’s
available memory, you might be able to save the day
by storing part of the program in the PET’s second
cassctte buffer.

The second cassette buffer begins at address 826
and extends through address 1023. If your program
does not use the second cassette then you can use
this 197 bytes for program storage. Granted, 197
bytes may not seem like a lot of extra space, but
used correctly it can save you several times that
much space in the PET's regular memory.

Suppose, for instance, your program requires a
deck of 52 cards to be stored in memory. Such a deck
would normally contain the values 1 through 52 and
be stored in an integer array referenced by a name
like D% . Since each element in an integer array re-
quires two bytes of memory and there are 52 elements
in our array, we can sec that, stored as a normal
integer array, our deck of cards would require 104
bytes of storage space plus at least another 7 bytes
and probably more to properly dimension the array.

Since no array element value exceeds 255, this
array could easily be stored in the second cassette
buffer with each element requiring only one byte for
storage. By moving our deck of cards into the
sccond cassette buffer we have saved a minimum
of 111 bytes of main memory while using only 52
bytes of the 197 available to us in the second cassette
buffer. This same method works equally well for single
element integer variables and strings.

If you simply use this extra space for temporary
storage of information during program operation then
no special problems are created. If you make full
use of the second cassette buffer for permanent
storage of program data such as operator prompts,
suit symbols for your card deck, or other values
normally stored in DATA statements, etc., then the
second cassette buffer must be stored along with the
main program. Since the SAVE command begins
saving at location 1024, any data stored below that
address in the second cassette buffer would not be
saved by using the standard SAVE command.

Fortunately by using the PET’s built-in ROM
Monitor we can specify the exact beginning and ending
addresses we want to save. If you still have the
old ROM set without a Monitor don’t panic. I'll
show you how to save the buffer a little later.

Chuck Stuart, President
CMS Software Systems, Inc.
5115 Menefee Drive, Dallas, TX 75227

The first thing you have to do is determine the
address range you want to save in hexidecimal. As
we pointed out before, the second cassette buffer
begins at location 826 decimal or 033A in hex so we
know that we want to start saving at location
033A hex. To determine the ending address you must
first save your program onto tape using the normal
SAVE command, and then load it back into memory
with the LOAD command. Data stored in the second
cassette buffer will not be affected by this operation.
Now type PRINT PEEK(43)*256 + PEEK(42). The
answer you get will be the address in decimal where
your program ends and which you must now convert
to hex. (If you’ve never taken the time to learn how
to convert decimal to hex and vice versa because
you figured you would never need to know then you
were wrong.)

Now that you know the memory range you want
to save, enter the Monitor by typing SYS1024 and
pressing RETURN. To save your program including
the data stored in the second cassette buffer, type
the following line exactly, substituting the ending
address for XXXX and filling in your own program
name, and press RETURN:

S “PROGRAM NAME’’,01,033A,XXXX

PET will display the standard PRESS PLAY AND
RECORD message and then save your program on
tape in the normal manner except it will begin
saving at location 826 instead of the usual

location 1024 where your BASIC program begins.
You can LOAD and use the program in the normal
manner except that you must always use the Monitor
to save the program or else you will lose any data
stored in the second cassette buffer. This means that
no one else will be able to copy your program unless
they know the secret. There is one other thing to
remember. If you make any changes to your program,
don’t forget to redetermine the new ending address
before using the Monitor to resave the program.

If you have the old ROM set without a Monitor
then you can accomplish the same result in the
following manner:

A) Save the program with the SAVE command

and then reload it with the LOAD command.

B) Type POKE247,58:POKE248,3 and press

RETURN.
C) Type SYS63153 and press RETURN.

PET will display the standard PRESS PLAY AND
RECORD message and save the program beginning
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i Skyles Electric Works

PAL-80™

80 characters per line

8% inch wide thermal paper

Full graphics at 60 dots/inch
Interfaced to PET

Works with all PET peripherals
40 character per second rate
Microprocessor controlled
Bidirectional look-ahead printing
Quiet operation

No external power supplies
Only two driven parts

High reliability

Clear 5 x 7 characters
Attractive metal and plastic case

The Skyles PAL-80™M is a high speed thermal printer
offering the combination of text printing at 80 charac-
ters per line and continuous graphics at 60 dots per
inch. In the text mode, upper and lower case data are
printed at 40 characters per second. The 5 x 7 charac-
ters provide clear readable copy on white paper; no hard
to find, hard to read aluminized paper.

In the graphics mode, seven bits of each byte correspond
to the seven dots in each of the 480 print positions per
line. Since the computer driving the printer has full con-
trol over every print position, it can print graphs, bar
charts, line drawings, even special and foreign language
symbols. Despite its low cost, the Skyles PAL-80 is a

true intelligent printer with full line buffering and bi-
directional look-ahead printing.

High reliability is designed in: The thick film thermal
print head has a life expectancy of 100,000,000 charac-
ters. Two DC stepping motors provide positive control
of the print head and the paper drive.

The Skyles PAL-80 operates directly from a 115V 60 Hz
line {230V 50 Hz available). No external power supplies
are required.

It comes complete with an interface for the PET: a two
and a half foot cable plugs into the |EEE interface at
the back of your PET. Works with all PET models and
PET or Skyles peripherals.

Please send me Skyles PAL-80 printer(s)
complete with 2% foot interface cable to attach to my
PET at $675.00 each* {Plus $10.00 shipping and hand-
ling). | also will receive a test and graphics demonstra-
tion tape at no additional charge and over 150 feet of
8% inch wide black on white thermal paper $

| would also like to order rolls of 8% inch wide

by 85 ft. long thermal paper (black ink) at $5.00 each
$

10 roll cartons at $45.00 $

VISA, Mastercharge orders call (800) 538-3083
California orders cal! (408) 257-9140

“California residents add 6 10 6%% sales tax
where appticable.

Skyles Electric Works |

PAL-80 SPECIFICATIONS
TEXT
Format 80 characters per eight inch line

6 lines per inch nominal
40 characters per second
50 milliseconds nominal
96 Characters, including upper and
lower case, numerals, and symbols

Print speed
Line Feed
Character Set

GRAPHICS

Format 480 print positions per line

Print Speed 240 print positions per second

COMMON

Paper 8% inch wide thermal paper, available
in 85 foot folls, black image on white

Dimensions 12"W x 10D x 2%"'H

Weight 8 1bs {3.6 kg)

231E SouthWhisman Road
MountainView,CA 94041
(408) 735-7891

TM PAL-80 Printer on A Leash, a trademark of Skyles Electric Works tnc.



50 COMPUTE.

MAY/JUNE, 1980 1SSUE 4

at location 826. If you want your program to have a
tape name, then in addition to step B above you
must execute the following steps between step A and
step B.

B1) POKE the ASCII value of each letter of the
name into the buffer beginning at location
826.

B2) POKE238,N where N equals the number of
letters in the name and press RETURN.

B3) POKE249,58:POKE250,3 and press
RETURN.

Now execute step C and your saved program will
have a name. (You old ROMers got out light by
not even having to perform hex/decimal conversion.)
If you stayed with me all the way through then
you should have learned three new things about your
PET. How to use the second cassette buffer for
data storage, how to save programs using the Monitor,
and how to protect your programs from being copied.
There is one final hint about reducing program
memory requirements I would like to pass along to
those using the PROGRAMMER'’S TOOLKIT.
Before saving the final version RENUMBER the
program in increments of 1 beginning at line 0.
This will save you an average of two bytes for
every line number referenced in any type of GOTO
or GOSUB statement.
I’ll be glad to answer any questions concerning
your PET if you will include a SASE with your
request. ©

j

[ 3

P = FPowe:xrifudl PET Products
from

OPTIMIZED DATA SYSTEMS!

— AVAILABLE NOW —
{Prices include Shipping)

e WORD PROCESSOR........ $16.95
Makes documents a snap

e MAILINGLIST............ $16.95
Throw away your address book

e SPACE EATER............ $ 7.95
Gobbles spaces in BASIC programs

» CATALOG................ $16.95
File stamp/coin collections

o SATELLITE TRACKER ..... $24.95
Tracks OSCAR Ham Satellite

¢ MORSE CODE KEYER...... $14.95

Sends code for real or practice
— IN THE PIPELINE —

e More REAL WORLD SOFTWARE
* 2114 RAM ADAPTER

e LOW-COST MASS STORAGE

o [INTELLIGENT KEYBOARD

WRITE FOR DETAILS — NOW!
P.0O. Box 595, Placentia, CA 92670

(PET is a trademark of Commodore Business Machines} J

MICRO
COMPUTER

INDUSTRIES,
LTD.

INVENTORY CONTROL WITH
POINT OF SALE
FOR CBM AND PET 32K

DISK VERSION INCLUDES: Storage of
2500 items per diskette, Accounts
Receivable, Writes Purchase Orders,
Invoices, Summaries, Post Income and
will Sort by 10 fields.

$100.00

INVENTORY CONTROL 8K

CASSETTE VERSION INCLUDES:
Purchase Order program and Printing

functions.
$ 39.00

GENERAL LEDGER

DISK VERSION INCLUDES: The total
functions of the Inventory Contro!l pro-
grams plus; Accounts Payable, Notes
Payable, Purchases, Expenses, it also
issues complete Reports, Statements

and Summaries.
$350.00

Instruction Manual $10.00 refundable
with purchase.

MICRO COMPUTER

INDUSTRIES, LTD.

1520 East Mulberry Suite 240
Fort Collins, Colorado 80524
1-303-221-1955

COPYRIGHT 1980
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Computer House Div.

Announces

Programing Tools
For the Commodore/Disk
“SOF-BKUP”

Faster & Error Free Disk Copy
or Disks may be Merged

“FET/RECOVER"”

File Editing Tool; Examine Data Files, Fix Destroyed
Pointers, Sectors may be Read, Modified, Displayed or
Written — Also Files may be Re-chained

“SUPER RAM™

Diagnostic Routine Checks Every Possible RAM
Address on 8K, 16K & 32K Commodore Computers

Available on Diskette right now.....
All for only $105.00 retail

SOF-BKUP.......... $40.00
FET/Recover........ $65.00
Super RAM......... $20.00

1407 Clinton Rd. Jackson, Mich. 49202
Telephone: (517) 782-2132
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ENHANCING
COMMODORE’S
WORD PRO Il

Larry Isaacs, COMPUTE Stoff

This article will deal with enhancing WordPro III, as
was done for WordPro II in the previous issue of
COMPUTE. The enhancement is designed for those
who are using WordPro III on a CBM, and are using
the NEC Spinwriter for output. Most Spinwriter
print thimbles have nine characters which normally
can’t be printed by WordPro III. The enhancement
will allow you to embed special characters in your
text that will print as one of the Spinwriter characters
not accessible by WordPro III alone.

The special characters are entered in your text
by hitting the ESC key followed by a number from 1 to
9. If some other key is struck following the ESC
key, the normal character is entered. Also, the ESC
key must be struck for each special character you
wish to enter. The section on ASCII output shows
the ASCII data which is output for each of the nine
special characters. This section also shows the
characters printed for two of the available print
thimbles.

This article also has a section which discusses
how to make modifications. This section will cover
both the enhancement presented in this article as
well as the enhancement presented in the previous
COMPUTE. for WordPro II. One of the areas dis-
cussed is the modification necessary to use the
enhancements on PETs with graphics keyboards.
These PETs don’t have an ESC key (or the REPEAT
key used by the WordPro II enchancements).

The Upgrade Procedure

The two machine code patches presented here are for
WP3 (FEB 5), the current production version of
WordPro III. These patches will be entered using

the machine language monitor in the PET. Commands
in this section for the machine language monitor
begin with a period. This period is a prompt character
printed by the monitor. To execute one of these
commands, just type the rest of the command and

hit RETURN.

Before entering the patches, first place the work
copy of your WordPro diskette in drive 0 and initialize
the diskette. Now type SYS1024 plus carriage return
to get into the machine language monitor. Execute
Command 1, and enter the first patch using the
PET's screen editor to change the displayed memory
to what is shown beneath the command. Be sure to
hit a carriage return when you reach the end of each
line. The carriage return causes the changes to be

placed in memory. Once you have finished the first
patch, enter the second patch using the same proce-
dure for Command #2. Now execute Commands #3
and #4 to save the patches on disk.

Command #1. M 05C0 064C

05C0 09 00 00 00 00 066 20 CC
P5C8 B#5 4C 02 06 BA BD 06 01
@5D@ 8D C2 05 09 04 9D 06 01
#5D8 BD 47 @1 8D CO 65 BD 08
@S5E@ 61 8D Cl @5 18 68 69 01
@5E8 9D 07 @1 68 69 90 9D 08
@5F0 01 4C 55 E4 AD C2 05 48
@5F8 AD C3 @5 AE C4 05 28 6C
9600 CP #5 8D C3 @85 8E C4 05
P608 A6 9E F@ E8 BD 6E P2 C9
9610 1B F@ 14 4E C5 85 98 DC
#618 C9 3A BO D8 C9 31 90 D4
0620 09 80 9D 6E 02 D@ CD CA
6628 A9 £1 8D C5 @5 86 9E DO
P630 C3 78 A9 C6 85 90 A9 @5
#638 85 91 A9 4C 8D E3 36 A9
9649 E@ 8D E4 36 A9 43 8D E5
P648 36 58 4C D7 14 AA AA AA

Command #2 .M 43E0 442F

43EBG C9 5B 10 03 4C E7 36 C9
43E8 71 90 37 C9 7A B@ 33 A6
43F0 27 F@ O@C 48 A9 5F 20 3D
43F8 2E A9 0#8 20 3D 2E 68 29
4400 OF AA EP 08 16 09 BD 25
4408 44 20 3D 2E 4C 35 37 A9
4410 OE 208 3D 2E BD 25 44 20
4418 3D 2E A9 OF 20 3D 2E 4C
4420 35 37 4C F3 36 00 5E 5C
4428 60 7B 7D 7C 7E 58 5A 00

Command #3 .S **0:PATCH 1"°,08,05C0,064D
Command #4 .S ““0:PATCH 2°°,08,43E0,4430

This completes the upgrade procedure. If you want
to return to BASIC, type “‘x’’ plus carriage return.
To run an upgraded WordPro III, place the diskette
containing the patches in drive 0, and execute
Commands #5 through #9 in sequence. If you

find that your enhanced WordPro won’t come up or
operates improperly, it’s likely you’ve made an
error in the first patch (the one with Command #1).
If it runs and you are able to enter the special charac-
ters, but fouls up when you try to print something,
you’ve likely made an error in the second patch.

Command #5 OPEN1,8,15,°10*’
Command #6 LOAD ‘“WP3(FEB 5)"°,8
Command #7 LOAD ‘“PATCH 1”,8
Command #8 LOAD ‘“PATCH 2’’,8
Command #9 SYS1585
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The ASCII Output

Table 1 shows the ASCII data that is output for

each of the special characters. Notice the Spinwriter
requires a three code sequence for two of the characters
on the print thimble. Also given in the table are the
characters printed for two of the thimbles. One is

the Courier 10, which has a standard ASCII charac-
ter set. The other is the Courier Legal 10B, which
has some legal symbols substituted for some of the
standard ASCII characters.

Modifying The Patches

Though the machine code patches are different, the
enhancements for WordPro II and III operate almost
identically. To cover modification of both enhance-
ments, I will reference WordPro III modifications
directly and put the corresponding reference for
WordPro II in brackets.

First let’s look at what needs to be changed to
use the enhancement with a graphics keyboard. At
one point in the patch code the last keystroke in
the keyboard input buffer is checked to see if it
is $1B [$7F for WP2), which is the code for the
ESC [REPEAT] key. To change the key just change
the byte used in the comparison. This byte is the
first byte in the line that begins at address
$0610 [third byte of the line that begins at address
$028A]. Changing this byte to $DE will allow you to
use a shifted uparrow instead.

Next, let’s look at changing the ASCII data output
for the special characters. This will allow you to use
a different printer and possibly change the function
of the enhancement. The patch code that handles the
output checks each character to be printed if it is in
the range $71 to $79. Only the special characters
used by the enhancement will be in this range. If a
special character is found, the most significant four
bits are discarded, and the least significant four bits
used as an index to a table. The table begins with
the sixth byte of the line with address $4420 [first byte
of the line with address $3FDD)]. The first byte
would be output for a special character with the value
$70. Currently this value isn’t used so the byte is
$00. The next byte would be output for a character
with the value $71, and so forth up to $79. The
data in this table may be changed to whatever you
require.

It may be necessary to also change which special
characters output the three code sequence. Once a
special character has been detected and its index
obtained, that index is compared with the third byte
of the line with address $43F8 [second byte of the
line with address $3FBD)]. If the index is equal to
or greater than this byte, the three code sequence
is used. Changing this byte to $0A would cause all
the special characters to output only the data byte
in the table. To change the first and third characters
used in the sequence, set the first byte of the line
with address $4410 [seventh byte of line with address

$3FC53] to the first character of your sequence, and
the fourth byte of the line with address $4418
[second character of line with address $3FD3] to the
third character of your sequence.

One other modification is to add a special charac-
ter for the 0 key. To do this, change the sixth
byte of the line with address $0618 [last byte of
the line with address $0292] to $30, and the first
byte of the line with address $43e8 [seventh byte of
the line with address $3fad] to $70. Then put the
byte you want to be output in the first byte of the
table.

The above extension was prompted by feedback
from readers wanting to adapt the WordPro II
enhancement for use with a different printer.
Hopefully the discussion will be sufficient for most
situations. If you do make mods for another printer,
please send them to COMPUTE. so we can pass
along to other readers.

TABLE 1
ASCII Thimble Character Printed
Characters Courier
Special (Hex) Legal
Character  Output Courier 10 10B
1 S5E ~ °
2 5C e
3 60 \ o
4 7C
5 7D |{ g
6 7B } +
7 7E ~ ™
8 OE,58,0F .
9 OE,5A ,OF £ T

Reproduce and Attach Above Numeric Pad

T=" 8=+ 9=£
4=| 5={ 6=}
1=" 2=\ 3=°
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CBM CERTIFIED

In-House Maintenance

DOWNEY, CA.
(213) 923-9361

29 years

Serving Computer Centers

FAMILY OWNED & OPERATED

(even ‘‘no-relation" associates are family)

Data Equipment Supply Corp.
8315 Firestone Blvd.. Downey, CA 90241

Q commodore

$OLID GOLD 3OFTWARE®

DES’s own—2 years preparation! Writing,
testing and updating to be sure our software
deserves this lable.

® FULL ACC'T. PACKAGE........... $1600.00
ACC/SYS GA 104 (32K) 9 DISKS
For accountants & small businesses
{Sold locally only for now—1o give customer full support)
® LAWYERS Package #] (32K) Disk... $1200.00
63 Attorneys, 5200 clients (200 matters ea)
Prelim & Final Statements, Aging, Mgmt Rpis
® CHEMISTRY PROFILE (16K) ....... $350.00
A blood analysis program that yields a diagnosis
based on 29 blood tests (high-normal-low)
® MLS (32K min.)Disk ................ $1200.00
(Property avall, sold, by city & zone, mg'mt
analyst rpts, buyer & seller rpis, etc.)

“GOLD PLATED SOFTWARE®”

SPORTS
® HOCKEY #1(Disk) ................... $29.95
Compiler for hockey statistics—excellent for team and
league managers. (When tested on a 17 team league
SAVED 20 hours a week of record keeping)

® BASEBALL #1 (see Hockey) (Disk) .. ... $29.95
BUSINESS

® MAILING LIST 1.0 (16K min.)......... $29.95
Maintains file and printout

® MAILING LIST2.0(16K min.)......... $49.95

More powerful plus file merging

® SUPERLIST(8Kmin.)................ $19.95
(Advanced listing features)

® CALENDARBK min.)................. $19.95

{Perpetual calendar with printout)
® PHONE MAIL SYSTEM (16K min.).... $49.95
CBM Printer  Word processing plus phone book)

EDUCATIONAL
® FLASH CARDS (16K min.)............ $24.95
Multi “user input” quiz - great studv aid
® MATHEMATICS (8K min.).......... $7.95 ea

A) Add B) Subr C) Multi D) Div
® “BRANDI'SSPELLINGBEE" (8K min).. $9 95
(SUPERB Aid Pre-School - 2nd)

® VISUAL PERCEPTION (8K min) ....... $7.95
Shapes & Sizes

® CONSONANT BLENDS (8K min) .... .$7.95

2 letter sound combinations

® COUNTING 1 t09(8Kmin)............. $7.95
Visual — tutorial

® MAY 1941 (8K min.)............. ..... $24.95

Simulated iracking & sinking of the Bismarck
® SIMON (8K min.).. . . . U $795
Duplicates the numbers & sounds selected
® GUESS?? (8K mina . .. 87958

Full graphic sound, guc-’xsihg game

Y “The Finest Software Crew in the World Y

Mike Richter Norm & Brad Hanscom Sy Elsavess
David Schwartz, Donna Schlieper Bob Johnson
Dave Lundberg Murat Kalinyaprak Henry Kluka

SUPPLIES

(WE PLAN, WITH OUR PRICES, TO CORNER THE MARKET)!
DISKETTES (FLOPPIES)

BASF (5% & 8"). . ...t $2.90 ea.
MEMOREX (5'%" & 8") ................ 2.90 ea.
WABASH (8")..........ooooiitt 2.65 ea.
DYSAN (S%" & 8”) .................... 4.90 ca.
CASSETTES (Digital & Audio)
BASF................. (C30-.90¢; C60 -$1.20;
C90 - $1.50. C120 - 81.75)
KEYLINE (Digital Only).................. $5.75
RIBBONS
CENTRONICS
100 &30) ... .. $6.15
TALLY (2100 & 2200).................... $3.9§
DIABLO
Hy Typel ... .. ... .o $4.00 & up
Hy Typell............. ... ... .. $5.00 & up
TELETYPE #2, #13 (use on CBM)........ $2.95
QUME ...t $3.95
PRINTRONICS .. .......... ... .. . .. $10.25
DEC LA30-3%4.25/LAI180............... $£5.25
PRINTER PAPER (Vv us for case prices)
9t x 1] (perfs to 82 x 11) 500 shts........ $7.95
14% x 11 500shts ............... ... ... $9.95

Your Complete
Computer Center

—SEND FOR DESCRIPTIVE BROCHURES—
ALL AVAILABLE ENGLISH/ARABIC

D, DATA EQUIPMENT SUPPLY CORP.
S 8315 Firestone Blvd., Downey, CA 90241
(213) 923-9361

PAYMENT (Calif. Residents add 6% Sales Tax)

0 CHECK #

0 VISA

0 MASTERCHARGE Exp. Date
Acct. #

Name

Address
City
State Zip




2 Skyles Electric Works

M )

Presenting the Skyles MacroTeA

The Software Development System

For the Professional Programmer and
The Serious Amateur Software Hobbyist

...and for anyone who needs to automate dedicated industrial measurement
and control applications.

The Macro TeA, designed for use with the Commodore PET to create a
remarkable synergism: a complete, integrated software development
system for the 6502...the only 6502 system not requiring a separate disk
drive. With over 60 commands for your complete machine language
programming.

ASSEMBLE LIST

...a lightning fast...fast...fast._.......

..... machine language assembler with dhog IO D

true macro capabilities. Assemble B d e T e Ty
16K source text in less than ten I o
seconds! A single name indentifies a s G e s

whole body of lines. Macro and osee o o

conditional assembly support. Auto- . -

matic line numbering. Labels up to e e s s
}eg lcharacters long; 1018 different T oeen

abels.

Install permanently without tools and in less time than it takes to load an

equivalent sized assembler/text editor program from tape. No tape loading

ever. And no occupying of RAM memory space: the MacroTeA puts 10K of

executable machine language code in ROM(98¢¢ to BFFF)and 2K in RAM

(9P to 97FF).

...a super powerful text editor. 26 commands with string search and replace
capability. Manuscript feature. Test loading and storage on tape or disks.
Supports tape drives, disks, CRT, printers and keyboard.

...an enhanced monitor with 11 powerful commands for program debugging
and final polishing.

...with a warm-start button, on a 12 inch cable. Reset the PET but not the
1792 bytes of object code in the Macro TeA RAM memory.

...a completely solid state firmware system ...all in ROM and RAM. No
tapes to load. The system is available from the time you turn on your PET to
the time you shut it off.

15 chips on a single high quality printed circuit board; interfaces with PET's
parallel address and data bus or with Skyles Memory Adapter. A
comprehensive 170 page manual is included

Truly, there is simply no other system of this magnitude at anywhere near
this price. $395.00°
(With any Skyles Memory Expansion System,$375.00

“California residents please add 6°c or 6 5%, sales lax as required

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

. |231 E SouthWhisman Road
Skyles Electric Works |JiountainView,CA 94041 )
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Machine Language
Tools Jim Butterfield

The newcomer to machine language programming
will need to provide himself with certain tools before
he gets started.

It’s important to have the right computer. The
original ROM which came with early PETs can be
used with machine language, but it’s clumsy for this
kind of use. If you haven’t done so already, make the
switch to upgrade ROM: you'll get a built-in
Machine Language Monitor and the capability to dig
your way out of a program crash.

Get the official reference: 6502 Programming
Manual. It may be obtained from Commodore
(MOS Technology), Synertek or Rockwell, who are
the three manufacturers of 6502 microprocessors. It’s
not a teaching book, but a reference - although
many of the early chapters are set out in tutorial
style,

If you see other books that seem to suit your
needs, you may buy them, of course. Avoid books that
deal with ‘‘somebody else’s’’ machine - you won’t
learn much about the PET from books on KIM, SYM,
Apple, OSI, AIM or Atari. At a later stage, you
might like to buy such books in order to try your
hand at converting the programs to PET - or just
to get an idea as to what’s in other machines.

General books on the 6502 are good. Remember
that you'll have to fit what these books say into
the framework of the PET architecture. Leventhal’s
6502 Assembly Language Programming (Osborne/
McGraw Hill, Inc.) is full of programming examples;
but they will all need to be trimmed up to fit the
PET. Don’t let that worry you - it’s not hard, and
it’s good practice.

You have very little need for hardware unless
you have a special project in mind. If your machine
has upgrade ROM, try building or buying an un-
crashing connector (see COMPUTE, issue 1, page 89).
Your early programs will certainly ‘‘crash’’ and
you’ll save a lot of reloading or retyping if you
can re-awaken your machine. Most non-PET
machines have a Reset button that will do the same
Jjob, which is very convenient except when you hit
it accidentally.

The Machine Language Monitor is very useful.
It’s built into upgrade ROMs. Original ROM
machines can load a MLM from tape, but this is
much less convenicnt especially since it uses up
memory space that you might want for your own
purposes. You may enhance the usefulness of your
MLM by obtaining more elaborate versions. Many
of these are available from the PET Programs On
Tape Exchange (P.O. Box 516, Montgomeryville, PA
18936). (Editor’s Note: See Table of Contents. RCL)

If you’re staying with original ROM, you
might like Bill Seiler’'s NEWMON which has many

extra functions including a tiny assembler. Another
useful package is Jim Russo’s high monitor with
machine language single-step; this is sometimes
called MT6671 and sometimes DISS/STEP.

The upgrade ROM monitor is built in, but
there are a couple of enhancement packages that add
extra functions: SUPERMON and EXTRAMON.
Both of these contain powerful extras: disassembler,
tiny assembler, memory hunt, and single-stepping.

If you get deeply into machine language program-
ming, you’ll want to obtain a full assembler. These
are available from commercial sources. Don’t get
an assembler right away, especially if you're
thinking of adding memory or a disk system. Your
beginning programs will be quite small, and easy to
hand assemble; what’s more, you’ll get a better
feel for how the machine works by doing it all
yourself. Later, as your programs start to exceed
thirty lines of code or so, you’ll find that an
assemnbler will be a big help. This is especially
true when you want to make changes to a pre-
viously written program. Since few of us write
perfect programs every time, the capability of making
changes easily is a major advantage that assemblers
give you.

The most important tool you need for machine
language programming is one you've already got: your
brain. Remember that each machine language instruc-
tion is simple and logical; a program gets complex
only when you put many instructions together. Be
prepared to change your style when you go to
machine language; a lot of thinking and planning
should take place before you write your first line of

code.
If bits and logical operations are not familiar to

you, you'll need to do some advance brushing up.
Learn why you can store values only from 0 to 255

in a memory location; how a negative number is
represented in binary; how to relate binary, hexadeci-
mal and decimal numbers; and how the logical func-
tions (AND, OR, and EOR) work. There are plenty of
introductory texts around to help. e
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Algebraic Input for the PET

Harvey Daovis
Department of Mathematics
Michigan State University

One of the first experiments that I made when [ started
using the PET was to input the character **7’’ as a
numeric value. Of course it failed. But the possibility of
inputing general expressions such as 2*7*A and SQR
(2 + A*B) has always been a dream of mine. The fol-
lowing program allows one to do just that.

The heart of the program is the subroutine begin-
ning at line 20. After an algebraic expression has been
inputed as X$§, line 30 clears the screen and prints a
line such as

X = SIN(A*B +7)
at the top of the display. Lines 35 and 36 print the
command CONT at the beginning of the 4th and 5th
lines on the screen. If alter this was done the user
would STOP the program from the keyboard and then
type the sequence [HOME], [RETURN],
[RETURN] the computer would evaluate the expres-
sion and then continue the program where it had left
off. (The second CONT is there in case the expression
overflowed onto the second line.)

Many users have noticed that stopping a program
causes the PET to print the contents of the key stroke
buffer onto the screen. See, for example the article
“Dynamic Keyboard'' by Mike Louder dated July 7,
1978 and appearing on page 7 of the Pet User’s Group
Newsletter volume 0, number 4.

Mr. Louder writes: ‘‘The decimal addresses for
the keyboard buffer are 527 through 536. The buffer
counter address is 525.

“*If a BASIC program is interrupted with a STOP
or END the keyboard monitor searches the keyboard
buffer and executes any ‘ASCII’ instruction that may
have been typed in while the program was running.”’

Mr. Louder goes on to explain how this character-
istic of the PET may be used to modify programs and
add a computed GOTO to the user’s arsenal of tech-
niques. The following technique is similar to his com-
puted GOTO except that it causes an expression to be
evaluated and a continue to be executed.

Line 40 sets the buffer counter index at 3 which
tells the computer that there are three characters in the
buffer. Line 45 loads the ASCII values of the com-
mands [HOME] ( =19) and [RETURN] ( =13) into
the keyboard buffer. When the program is stopped at
line 50 these commands are executed, forcing an
evaluation of the expression at the top of the display
and then the execution of the CONT command. The
computer then continues running and all variables,
including the new value for X are intact. A simple pro-

gram is provided at line 100 calling this subroutine so
that the reader may experiment with it.

Finally a word of caution. Il the expression has a
syntax error in it, the program must be run from the
beginning and all variables will be lost.

As a postcript I would like (o post the following
questions:

1. Can the above process be done without the
disconcerting writing to the screen, possi-
bly by momentarily convincing the PET
that the screen is somewhere elsc?

2. As mentioned above, programs can be
dynamically updated. Can they be up-
dated in such a way as to leave the vari-
bles undisturbed? This would be quite use-
ful in programs that work on lunctions
such as plotters and integraters.

PROGRAM LISTING

10 Q$=CHR$ (34) : GOTO100

20 PRINT"[CLR][DN][DN][DN]";

21 PRINT"X MAY BE ANY EXPRESSION"
25 INPUT"[HM]X=":;X$

30 PRINT"[CLR]X=";X$

35 PRINT"[HM][DN][DN][DN]CONT"

36 PRINT"CONT"

40 POKES525, 3

45 POKE527,19:POKES528,13:POKE529,13
50 STOP:RETURN

60 PRINT"[CLR][DN][DN][DN]";

61 PRINT"A,B AND C MUST BE NUMBERS"
65 INPUT"[HM]A, B,C=";A, B, C:RETURN
100 REM SAMPLE MAIN PROGRAM

110 GOSUB60Q:GOSUB20

120 PRINT"[CLR]"

125 PRINT"IF X =";X$:PRINT

130 PRINT" AND A =";A
131 PRINT" B =";B
132 PRINT" C =";C:PRINT
133 PRINT" THEN X =";X:PRINT

135 PRINT"TYPE “;Q$7"N";Q$7

136 PRINT"FOR NEW VALUES OF A,B,C"
137 PRINT" ".Q&:"X"; Q¢

138 PRINT"FOR A NEW EXPRESSION"
139 PRINT" “:Q8;"B";Q8%;

140 PRINT"FOR BOTH"

141 PRINT" “;Q¢; "E"; Q%

142 PRINT"TO END THE PROGRAM"

150 GET A$:IF A$=""GOT01l50

155 IF A$<> "N"GOTOL60

156 GOSUB60:GOSUB30:GOTO120

160 IF A$="X"THENGOSUB20:GOTOl20
165 IF A$="B"THENGOTOLlOO

170 IF A$="E"THEN END

190 GOTOl20 c
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It has provisions in it to input a file name if your
PET DATA tape has one or else just copy a plain data file or
Ron Straley  tape.

1868 Grade Ave Tl'.xe program h’as full prompts on the screen.
Ft MY@!’S FIa3390)] There is also a routine to let you look at what is

written on your new data tape. It can display all of

Having written and used many programs that use data your data on the screen. This is an operator selected
files, I know the value of having backup tapes in routine.
case of an .acc1dent. Line 100 is start of data tape to copy load routine.
Here IS a program I wrote to solve my problem, Line 430 is start of new data tape write routine.
and maybe it will help others in their line of program Line 630 is start of read and display of new
running save time and trouble. data tape routine.
It is a data tape copier for the 'PET’ computer Line 960 is cassette advance routine for space
th'at will copy any ‘PET’ data file or data tape so you between blocks.
will have a backup data copy. 550
568 NEXTI
20 REM BY 578 CLOSEl
30 REM RON STRALEY 580 PRINT"RDATA TAPE NOW COPIED"
48 REM 1868 GRACE AVE. 590 :
50 REM FT.MYERS,FLA.33901 600 REM*READ NEW DATA TAPE TO VERIFY*
60 REM 610 :
100 PRINT"RTHIS IS A DATA TAPE COPY -~ 620 CLR:PRINT
-PROGRAM. " 6390 PRINT"DO YOU WISH TO READ AND -
110 PRINT:PRINT"IT WILL COPY UP TO 450 - ~DISPLAY NEW DATA";:PRINT
~STRINGS.":PRINT 640 PRINT"TAPE? (Y OR N)"
120 PRINT"TO CHANGE, REDIMINSION'DS'IN - 650 GETBS:IFBS$S=""GOT0650
ALINE 170" :PRINT:PRINT"AND!M'IN - 660 IFBS="N"GOTOl0280
~LINE198. 670 IFBS<>"Y"GOTO6@0O
130 PRINT:PRINT:PRINT"****INSERT DATA - 680 PRINT"RREWIND TAPE,THEN PRESS ANY -
~TAPE TO BE COPIED**¥**" -KEY"
1408 : 690 GETBS:IFBS$=""GOT0690
150 REM**READ IN DATA TAPE*** 780 DIMDS(450) :T=128:F=64
160 : 710 OPEN1,1,0
176 CLR 7280 A=0
1860 DIMDS(450) 730 INPUT#1,AS
190 T=128:F=64 740 PRINTAS:FORJ=1TO0150:NEXTJ
200 M=450 7508 IF(ST=T)ORST=FTHEN780
210 PRINT:PRINT:PRINT"DOES DATA TAPE - 768 A=A+l
~HAVE FILE NAME?(Y OR N)" 7786 GOTO730
220 GETA2$:IFA2S$=""GOT0220 780 CLOSEl
230 IFA2$="Y"GOT0260 790 PRINT"THATS ALL THE DATA I CAN -
249 IFA2$="N"GOTO0280 -~FIND,"
256 GOTO210 800 PRINT:PRINT"PRESS ANY KEY TO COPY -
260 PRINT:INPUT"DATA TAPE FILE NAME?"; ~NEXT FILE OR DATA TAPE"
-AlS$ 810 GETAS:IFAS=""GOTO810
270 OPEN1,1,0,Al1S 826 GOTO100
280 OPEN1,1,0 838 REM**WRITE ROUTINE**
290 A=D:PRINT"R" 840 :
309 INPUT#1,DS(A) 856 T1=TI:IFLEN(A1$)<190THEN9G®
319 IF(ST=T)ORST=FTHEN370 860 PRINT#1,LEFTS$(Al1S,189);
320 A=A+l 878 IFTI-T1>120THENGOSUB940
330 DS(A)=AS 880 T1=TI:PRINT#1,RIGHT${Al1S$,LEN(A1S)-18
340 PRINT"R WORKING" -9)
350 IFA<MTHEN300 896 GOTO910
360 900 PRINT#1,AlS
370 REM*END OF FILE (64) OR TAPE (128)* 910 IFTI-T1>128THENGOSUB940
380 CLOSEl 920 RETURN
390 930 :
408 REM**WRITE NEW DATA TAPE** 940 REM**CASSETTE ADVANCE**
410 : 958 :
420 PRINT"RREMOVE TAPE TO BE COPIED." 960 POKE59411,53:T1=TI
430 PRINT:PRINT"NOW INSERT CASSETTE TO - 970 IFTI-T1<6THEN978
-~COPY TO IN DRIVE#1l" 980 POKE59411,61:RETURN
440 PRINT:PRINT"PRESS ANY KEY" 998 :
450 GETBS:IFBS=""GOT0459 1000 REM** ANY MORE COPIES?" **
460 IFA25="Y"GOT0480 1010 -
478 IFA2$="N"GOTO0498 182@ PRINT:PRINT"RDOYOU WISH TO COPY -
488 OPEN1,1,1,A1$:GOTO5080 -ANY MORE DATA FILES"
499 OPEN1,1,1 1036 PRINT:PRINT"OR DATA TAPES? (Y OR -
500 IFA=QTHEN570 -N) "
518 FORI=1TOA 1040 GETBS$S:IFBS=""GOT01040
520 Al$=DS(I) 1056 IFBS$="Y"GOT01l00
530 : 1068 IFBS<>"N"GOT01020 e
540 GOSUB830:REM**WRITE ROUTINE** 1878 END



LOOK at all the MICRO-ED
programs for the

A Major Drill and Practice
SPELLING SERIES
To Supplement Regular Classroom
Instruction

Five levels—A, B, C, D, E—cover
grades 2 through 6. Complete set
consists of 35 tapes with a total of
180 lessons. Each level has seven
tapes containing thirty-six lessons.

LEVEL A
7 tapes, 36 lessons, grade 2. . $49.95

LEVEL B
7 tapes, 36 lessons, grade 3. .

LEVELC
7 tapes, 36 lessons, grade 4.

LEVELD
7 tapes, 36 lessons, grade 5.

LEVELE
7 tapes, 36 lessons, grade 6. . $49.95
ENTIRE SPELLING SERIES
$225.00

$49.95
. $49.95

. $49.95

A SAVINGS OF $24.00.

WORD DEMONS

2 tapes—$14.95

Tape one: There-Their-They're. Tape
two: To-Too-Two

USAGE BONERS

15 tapes—$99.00

This drill and practice series focuses
on common mistakes in usage, such
as agreement between subject
and verb, double negatives, etc.

ANY INDIVIDUAL TAPE CAN BE
PURCHASED FOR $7.95.

PET s the registered tragemark of Commodore Bus
ness Machines Santa Clara Caltorma

PET!.

MICRO-ED’s
main author is
Thorwald Esbensen
named in 1980 as
one of North
America’s top school
executives by
Executive Educator
Magazine.

“I have seen
programs by Mr.
Esbensen, and he
does a wonderful
job of making them
both instructional and
interesting for children.”

-Len Lindsay,
Microcomputer
Author

SEND FOR FREE BROCHURES FROM

MICRO-ED
INC.

P.O. Box 24156
Minneapolis, MN 55424

MICRO-DOZEN ONE

e COUNT ’EM (Kindergarten and 1st
grade) The learner counts from one to
ten steam locomotives on the com-
puter screen.

e Story Problems in Addition and
Subtraction (Elementary) An assort-
ment of story problems in addition and
subtraction, many of which involve
lords and knights and a great castle.

e What Number is Missing? (Kin-
dergarten, 1st grade) Digits from one
to nine appear in sequence. But one
digit is always missing. Which one?

e Tachistoscope (Elementary) Groups
of words are flashed on the screen.
The student must reproduce them
correctly at the computer keyboard

e |dentifying Complete Sentences
(Elementary) Groups of words are
presented on the screen. Which ones
are complete sentences”?

e Lines and Spaces of the Treble
Clef (Elementary and up) Using whole
notes with sound. the computer teach-
es the student the names of the lines
and spaces that make up the treble
clef

e Matching Capital Letters (Pre-
school and kindergarten) Large capital
letters appear on the screen. What
letters on the computer keyboard
match them?

e Which Letter Comes Next? (Pri-
mary) A large capital letter appears on
the screen. What letter comes next in
alphabetical order?

e Haiku (Elementary and up) The com-
puter writes poetry which it revises,
line by line. upon request. This pro-
gram can be used to help students
write creatively.

e Trail West (Elementary) A {'ourney
to the goldfields of the Old West.

e Direction and Distance (Elemen-
tary) A game to teach the directions of
North, Northeast, Southwest. etc.

¢ Math Bid (Elementary) An achieve-
ment motivation game. involving prac-
tice in addition, subtraction. multiph-
cation, and division.

12 TAPES—$84.00


http:TAPES-$84.00
http:tapes-$99.00
http:tapes-$14.95
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S'ALL NEW from MICRO-ED!

MICRO-DOZEN TWO

AGREEMENT OF SUBJECT AND VERB
(Elementary and up)

Problems consist of sentences with missing
verbs. Two verb choices (singular and plural)
are provided for each problem. The learner types
the correct form of the verb.

RUN-ON SENTENCES (Elementary)

Each problem consists of a group of words that
should be divided into two sentences. Using the
space bar, the learner moves an arrow across the
screen and places it after the word that should
end the first sentence.

MAKE A SENTENCE (First Grade)

Some scrambled words appear on the screen.
The learner must use some of these words (but
only these words) to type a compiete sentence.

MORE WORD DEMONS: ITS-IT'S-YOUR-
YOU'RE (Elementary and up)

Each lesson consists of twenty problems. There
are sentences with blanks to be filled by the ap-
propriate homonyms. At the end of the lesson,
the learner's performance is summarized. Among
other things, this summary lists the specific homo-
nyms that may have given the learner trouble
during the lesson.

HIGHER, SAME, LOWER (Elementary Music)

Each lesson consists of ten problems in which
two notes are played. Is the second note higher
than, iower than, or the same as the first note?
Each pair of notes is randomly selected from a
bank of sixty-seven pairs.

MATCHING RHYTHMS (Elementary Music)

The computer randomly selects one of ten rhy-
thmic patterns and plays this as it displays match-
ing quarter notes and eighth notes on the screen.
The learner attempts to match the rhythm by
pressing the space bar.

TARGET MATH (Elementary)

The learner selects problems in addition, sub-
traction, multiplication, or division at a difficulty
level of his/her choice. A target area appears at
the bottom of the screen, along with a math prob-
lem. When the learner types an answer, a plane
fiies over and a parachute jumper floats down over
the landing strip. If the jumper hits the target
area. the next problem is presented.

WORKING WITH BASIC MULTIPLICATION
FACTS (Elementary)

Each lesson consists of fifteen problems. If the
learner wishes, he - she may practice multiplying
by a certain number. Problems are posed at ran-
dom and are not repeated unless they are missed.

WORKING WITH BASIC ADDITION

FACTS (Primary Grades)

Each lesson consists of fifteen problems. If the
learner wishes, he “she may practice adding only
a certain number. Problems are posed at random
and are not repeated unless they are missed.

ADDING OR SUBTRACTING TWO-AND-
THREE-PLACE NUMBERS IN COLUMNS
(Elementary)

This program presents addition or subtraction
problems using two-and-three-place numbers in
columns. The learner works with each problem
beginning with the units column on the right, (as
would be done with paper and pencil) and moving
left as guided by an arrow displayed under the
appropriate column.

SUBTRACTING WITH OBJECTS
(Primary Grades)

Each lesson presents ten randomly generated
subtraction problems with numbers from one to
ten being subtracted from each other. Small
arrows and diamond shapes represent this opera-
tion.

ADDING WITH OBJECTS (Primary Grades)

Each lesson presents ten randomly generated
addition problems with sums up to twenty. Small
diamond shapes representing the numbers to be
added appear on the screen.

All 12 Tapes for $84.00

e Synonym Series

e Punctuation Series

AVAILABLE this SUMMER

Details concerning these new series available upon request.
We welcome suggestions for educational programs.

e Reading Racer Series
e Vocabulary Series
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Cross-Reference
fOr ihe PETJim Butterfield

One of the handy things about the 2040 disk system
is that it allows you to read programs - or write
them, for that matter - as if they were data files.

The possibilities are endless: you can analyze or
cross-reference programs; renumber them; repack
them into the minimum number of lines, deleting
spaces, comments, €tc.; Oor even create a program-
writing program that is tailor-made for a particu-
lar job.

This program does cross-referencing of a Basic
program. It’s written in Basic: that means that it
won’t run too fast (all those GET statements) but
you can read what it's doing fairly easily.

There are two types of cross-references normally
needed for a Basic program. One is the variable
cross-reference: where do I use B§? The other is
a line number cross-reference: when do I go to line
360? This program does either. An example of both
types is shown - the program in this case did the
cross-references of itself.

Reading a Basic Program as a File.

To read a Basic program, you must open it as a
file, using type P for program. Line 170 of the cross-
reference program does this.

If you read a zero character from the program
(that’s CHR$(0), not ASCII zero which has a binary
value of 48), the GET command gives you a small
problem: it will give you a null string instead of
the CHR$(0) you might normally expect. You need
to watch for this condition and correct it where
necessary: you'll see this type of coding in lines
260, 270 and 300.

The first thing to do when you open the file is
to get the first two bytes. Thesec represent the pro-
gram start address, and should be CHR$(1) and
CHR$(4) for a normal Basic program starting at
hexadecimal 0401. (See line 180).

Now you’re ready to start work on a line of
Basic. The first two bytes are the forward chain.

If they are both zero (null string) we have reached
the end of the Basic program; otherwise, we don't
need them for this job. (See line 240).

Continuing on the Basic line: the next pair of
bytes represent the line number, coded in binary.
We're likely to need this, so we calculate it as L
(lines 260 to 280) and also create its spring equiva-
lent. L$. We take an extra moment to right-justify
the string by putting spaces at the front so that it
will sort into proper numeric order.

From this point on, we are looking at the text of
the Basic line until we reach a zero which flags
end-of-line. At that time, we go back and grab the
next line.

Detailed syntax analysis.

When digging out variables or line numbers, we
have several jobs to do. As we lock through Basic
text, we must find out where the variable or line
number starts. For a variable, that’s an alphabetic
character; for a line number, it’s the preceding key-
word GOTO, GOSUB, THEN or RUN followed by
an ASCII numeric.

Once we’ve ‘‘acquired’’ the variable or line
number, we must pick up its following characters
and tack them on. For line numbers, it’s strictly
numeric digits. For variables, things are more com-
plex. Both alphabetic and numeric digits are allowed,
but we should throw away all after the first two, since
GRUMP and GROAN are the same variable (GR)
in PET Basic. We must also pick up a type identi-
fier - % for integer variables or § for strings -
if present. Finally, we have to spot the left bracket
that tells us we have an array variable.

To help us do this rather complex job, we con-
struct a character type table. Each entry in the
table represents an ASCII character, and classifies
it according to its type. Numeric characters are type
6. If we're looking for variables, alphabetic charac-
ters are type 5, identifiers (% and §) are type 7,
and the left bracket is type 8.

To help us in scanning the Basic line, we define
the end-of-line character as type 0; the quotation
mark as type 2; the REM token as type 3; and the
DATA token as type 4.

Every time we get a new character from Basic,
we get its type from table C as variable C9. If
we’re looking for a new variable or line number, we
see if it matches C - alphabetic for variables,
numeric for line numbers. Once we find the new item,
we kick C out of range and start searching based
on the value of C1. This mechanism means that we
can search for a variable starting with an alphabetic,
and then allow the variable to continue with alpha-
betics, numerics or whatever.

To summarize variables in this area: A is the
identity of the character we have obtained from the
Basic program, and C9 is its type. If we're searching,
C is the type we are looking for; otherwise it’s
kicked out of range, to -1 or 9. C1 tells us we’re
collecting characters and what types we're allowed
to collect. C2 is our variables/line numbers flag;
it tells us what we’re looking for. M$ is the string
we’ve assembled.

The routine from 480 to 520 scans ahead to skip
over strings in quotes and DATA and REM state-
ments.

Collecting the results.

For cach line of the Basic program we are
analyzing, we collect and sort any items we find,
eliminating duplicates. They are staged in array A$
in lines 320 to 370. If they are line numbers, they
will be left justified so that the sort will be a little
odd - line 100 will come before line 20 since we



64 COMPUTE. MAY/JUNE 1980, ISSUE 4
use a string comparison. 286 C=C2:Cl=-1:L=A*256+L:LS$S=STRS(L):
When we're ready to start a new line, we add this ~IFLEN(LS) <6 THENLS=LEFTS$ (S$,6-LEN(LS)
table to our main results table, array X$, in lines -)+L$
200 to 220. To save sorting time, we merge these 299 REM GET BASIC STUFF
pre-sorted values into the main table. At this 300 GEE‘#I’AS:A=LEN(A$) ’IF:lTHENA:ASC(AS)
point, our data has the line number stuck on the g%g gzacégg;ggggggég()q’o:”a
end; this way, we’re handling two values within a 330 FORJ=1TOB: IFAS (J)=MSGOTO370
single array. 340 IFAS(J)<MSTHENNEXTJ:K=B:GOT0360
Because the merging of the two tables must 358 FORK=BTOJSTEP-1:AS$ (K+1)=AS(K) :NEXTK
start at the top so that we can make room for 360 B=B+l:A$(K+1)=M$
the new items, the items are handled in reverse 370 C=C2:Cl=-1:M$=""
alphabetic order. We print this to the screen so that 380 IFC2=5GOTO420
you can watch things working. At Basic speed, this 350 IFA;%)%;?I_;S=1380RA=1410RA=167THENC=6:
program can take quite a while to run; it’s nice 1o 400 IF;=44ORA=32GOTO470
confirm that the computer is doing something during 418 IFC9<>6THENC=9:GOT0470
this period. 420 IFC9=CTHENC=-1:Cl=4
Final Output. 438 IFC>6GOT0470
. . . .= . 440 IFC<BANDCY9>C1ANDCI9>6THENC1=C9:GOT0O460
We finish the job starting at line 330. It’s 450 IFC2=STHENIFLEN (M$)>20RC>@GOT0470
mostly a question of breaking the stuck-together 460 MS=MS+AS
strings apart again and then checking to see if we 470 ONCS9+1GOTO190,480,480,480:G0T0360
need to start a new line. 480 BS$=BS(C9):CS=""
Do your own thing. 499 GET#1,A$:IFAS$=""GOT0190
. , 508 IFAS=BSGOTO3@0
The size of array X$ determines how large a 518 IFAS=<>QSGOTO0450
program you can handle. The given value of 500 520 AS=BS:BS$=C$:CS$=AS:GOTO490
is about right for 16K machines; on 32K you can 530 CLOSEl:INPUT"PRINTER";ZS
raise it to 1500 or so. 540 C=3:2=6:IFASC(Z$)=89THENC=4:2=12
If you’re squeezed for space, change array C 550 OPEN2,C:PRINT#2:PRINT#2,"CROSS -
to an interger array C%. As you can see from the 560 xs"EEFggggchSxf’igGmJ;;P$
cross-reference listing, you’ll need to change lines = s = A=
100, 140.150. 160, and 310 - see how handfthe pro- 578 FORK=1TOLEN(AS$) : IFMIDS (AS,K,1) <>" -
O LA T IR ~"THENNEXTK : STOP
gram s’ ) o ) 580 BS=LEFTS$(AS,K-1):C$=MIDS(AS,K+1):
As mentioned before, run time is slow. A machine ~IFX$=BSGOTO60d
language program - or even a Basic program with 590 PRINT#2:Y=0:XS=BS:PRINT#2,XS;LEFTS(SS,
machine language inserts - would speed things up -5-LEN(XS$));
dramatically. 680 Y=Y+1:IFY<ZGOTO620
106 DIM A$(15),BS$(3),X$(500),C(255) 620 PRINTSZ,LEFTS (55, 6-LEN(CS)) ;CS;
116 PRINT"CROSS-REF JIM BUTTERFIELD" 630 NEXTJ'P%INT#2'CL65E2 P ©
120 Q$=CHRS(34):85=" ":B$(1)=0QS: ) )
-B$(3)=CHR$(58)
13¢ INPUT"VARIABLES OR LINES";Z$:C2=5:
-IFASC(Z$)=76THENC2=6
140 FORJ=1T0255:C(J)=4:NEXTJ:FORJ=48T057:
-C(J) =6 :NEXTJ
158 IFC2=5THENFORJ=65T090:C{J)=5:NEXTJ:
~FORJ=36T038:C(J)=7:NEXTJ:C(40)=8
160 C(34)=1:C(143)=2:C(131)=3
178 INPUT"PROGRAM NAME";P$:0PEN1,8,3,"0:
-"+p$+",P,R"
180 GET#1,AS$,BS:IFASC(BS)<>4THENCLOSEl:
-STOP
198 IFB=0GOTO0240
200 PRINTLS; :K=X:FORJ=BTOlSTEP-1:PRINT" ";
-AS$(J) ; :X$=A$(J) +LS
21@¢ IFXS$(K)>=X$THENXS(K+J)=X$(K) :K=K-1:
-GOT0219
220 XS$(K+J)=XS$:NEXTJ:X=X+B:PRINT:B=0
230 REM: GET NEXT LINE, TEST END
249 GET#1,AS$,BS$S:IFLEN(AS)+LEN(BS)=0GOTO5380
250 REM GET LINE NUMBER
260 GET#1,AS$:L=LEN(A$) : IFL=1THENL=ASC (A$)
278 GET#1,AS$:A=LEN(AS) : IFA=1THENA=ASC(AS)
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Solo or
Multi- Player

|/ music JMANTA fﬂ

Softside.

Repeat The y Great Gr.
Computers

Tune as it

Grows

ATTENTION! AI.L PET OWNERS

Softside Software..

presents
ASSEMBLY SYSTEM 11

Assembly System Il is the most affor-
dable and most comprehensive mne-
monic assembler package available
for your PET personal computer or CBM
professional computer. This package
consists of two programs. The Assembler
is the most sophisticated assembler
available in Basic One program allows
the input, editing, saving. recalling. and
listing of standard MOS machine lan-
guage programs. A user proof entry sys-
tem makes mistakes almost impossible.
Relative branches are automatically
computed by the program; minimizing
user error. Fast and efficient, this one
program does it all. You do not have to
go through a 3 program process to
compile your code. All coding is assem-

ASSEMBLER 2001 FOR 8K PETs STILL AVALABLE FOR $ 15.95

bled directly into memaory tor easy lest-
ing and access via the built-in TIM
monitor. Code can be executed via
both the SYS and USR calls. Operands
are accepted in both decimal and hex-
adecimal format. Assembly System Il is
compatible with all 6502 programming
manuals and books. The Disassembler
can unload from memory and directly
from tape or disk. A program does not
have to be in memory for a complete
disassembly to screen or printer. Now
you can take a look at those machine
language routines that have been hid-
ing from view. Assembly System II is
available for  disk or cassette (spec-
ity) based Commodore PET/CBM com-
puters for an introductory price of
$25.95. (NEEDS AT LEAST 16K)

2.0 2.2 . 0. 0.0.0.0.0.2.0.0.2.0.0.8.0.0.0.0.0.0.2.2.0.0.0.0.0.0.0.0.0.0.¢.0 8

e AUTOMATICALLY ANOTHER PET o MOsS MNEMONICS

o coMPUTES BRANCHES PROGRAMMING ¢ FULL DISASSEMBLY
o FASTEST ASSEMBLER BREAKTHROUGH e HEX/DECIMAL omuumg

305 RIVERSIDE DRIVE, NEW YORK, NEW YORK 10025
A A KRR AARAAAAAARERA AR AKAR KA A AR AR AR KA
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Review

M-100 Microprinter ($390)
Digiclocks

3016 Oceanview Avenue
Orange, California 92665

David L. Bosteel
Professor of Architecture
University of Washington
Seattle, WA, 98105

Chuck A. London
Systems Engineer
Boeing Comyputer Services Company
Seattle, WA $8124

The M-100 Microprinter is designed for connection
to the IEEE-488 port of the Commodore PET, uses
4.75 inch aluminized paper (40 characters/line),
and prints approximately 70-150 lines/minute. The
unit comes fully assembled in a 10 x 7 x 5 inch
high cabinet with built-in interface and power
supply. A 22 inch cable is included, and the plugs
are easily reversible on the cable so that the printer
can be located either to right or left of the PET
computer. The unit works with either ‘‘old’’ or ‘“‘new”’
ROM’s.

The M-100 Microprinter uses a Sharp DC-4002
electro-sensitive printing mechanism with a 8 by 8
dot matrix to print all the PET characters and
graphic symbols, including cursor control symbols and
reverse field printing, as they would appear on the
PET monitor for program listings or programmed out-
put. See sample below of printed output and com-
mands. A ‘‘Graphics’’ switch sets (shifted) charac-
ters to print graphics symbols as shown on the PET
keyboard. A ‘‘Line Feed’’ switch allows one to
independently advance the paper one or more lines.
The paper is friction-fed and the printer platen is
gear driven so that line spacing is fixed at 5 lines/
inch with a character height of .115 inches (for
lower case or graphics symbols). Thus drawings or

diagrams do not appear exactly as they would on
the PET monitor as there is some space between each
line.

The M-100 Microprinter very nicely reproduces
the PET keyboard symbols, including descenders for
lower case letters. The output has more nearly the
size and appearance of typed text than is some-
times the case with other printers. The aluminized
paper might be seen as a deterrent for record pur-
poses to some, but, for purposes of reproduction,
it can be mounted (one or two columns/page)
on backing sheets and a xerox copier will provide clean
copy without edges or greyness.

The principal uses of a 40 character/line printer
are probably to provide listings for development or
debugging of programs too long to remember as
the lines scroll from the PET monitor screen, and to
provide ‘‘hard copy’’ of program output for later
use. The PET operating system has commands that
make it very easy and these are summarized below
as they apply to the M-100 Microprinter. In most
cases monitor and printer output are identical but
the “TAB”’ function and use of commas in PRINT#
statements for printer output give different (and some-
times unpredicted) results from those seen on the
monitor. The use of the ‘““SPC’’ function and semi-
colon separator for same-line printing may be used
instead. The use of the semi-colon, when combining a
sequence of operations over several lines of a program
for same-line printing, appears to confuse the operating
system printing firmware, or printer functioning, or
maybe only this programmer. Anyhow, the results are
different for monitor than for printer. Also, it is
inadvisable to leave ‘‘open’’ files lying around in the
system--appears to sometimes cause all sorts of
puzzling conditions, including a ‘‘stuck’” cursor
(usually recoverable) and unintended programmed in-
put/output formatting.

It is useful, in any case, to organize printer out-
put separately from that for monitor. The PET
monitor has the annoying characteristic of flashing
(goes dark, then screen image returns) as each print
line is output to printer. Much better practice is to
organize hard copy output in a subroutine that first

Dear Educator

as the basis for individualized exams and homework assignments.

Addztional questions may be added to a given file at any lime

evaluation. 15 also given

available

MICROPHYS PROGRAMS

SOFTWARE SPECIALISTS SCIENCE AND EDUCATION
2048 FORD STREET M
BROOKLYN, NEW YORK 11229 P
(212) 646-0140

Microphys has released two utility programs which have been designed 10 permit instruclors in every academic area to establish an unlimited number of source “les in which
questions used on exams and homework assignments may be conveniently stored These questtons may then be accessed by students as a means of review and may also serve

QUESLO enables the instructor to readily create source hes The text of each question s merely typed into the compulter and stored on the disk lile designated by (e instructor
QUEGEN can access any source file and generale an individualized exam or assignment for each student using a subset or the entire group of questions previcusly entered
QUEGEN will either provide the corract answers so that a studen! may assess his performance or QUEGEN will request the student to enter his answers into the computer

QUEGEN will then grade the assignment, displaying the correct answers 1o those questions missed A percent score is (ndicated and a briet comment, reflecting an overali

QUESLO and QUEGEN have been designed for exclusive use on the Commodore 16/32K PET microcomputer The 2040 dual disk drive peripheral Is aiso requited The two
programs are accompanied by complete instructions and sell as a set for 840. Source files containing questions in virtually every academic disciphine will soon be made

The programs are obtainable from your local computer dealers or, if unavailable, they may be purchased directly trom Microphys
NOTE: A iree, educatonal software catalogue is avallable upon request from Microphys This catalogue describes over 140 programs currently available







Software Specialists

Dear Educator:

Microphys is pleased to introduce its series of computer programs
which have been specifically designed for use on the Commodore
8K PET and 16:32K CBM microcomputers. These programs have
readily enabled instructors to provide their students with an
opportunity to review, in an interesting and effective manner, the
important concepts encountered in introductory courses in
chemistry, physics, mathematics, vocabulary, and spelling.

Please note that the vast array of software programs, which
have been uniquely designed for use on the PET microcomputer,
will readily enable you to use the microsystem in your courses as
soon as it arrives. The programs are available on cassette tapes and
arrive complete with full instructions for their immediate use even
by those who have little, if any, experience with the use of the
computer itself.

There are three types of programs in the Microphys series:

I. Computer-Assisted Instruction Programs guide the student
through a series of quantitative questions; the student interacts
with the computer and receives immediate evaluation of his
responses and/or assistance when needed. Each time a particular
program is run, a different set of numerical data is generated. In
most instances, an entirely new problem is presented.

II. Individualized-Instruction Programs generate a unique set of
problems for each student. The essential information needed to
solve each problem is recorded and, when he is ready to do so,
the student may obtain the computer’s answers and compare his
results. These answers may be suppressed by deleting line
number 8500 in any program. When now run, a unique set of
problems is produced for each student who records the essential
information along with his code number which is generated by
the computer. When his work is completed, the student enters
his code number and answers into the program which had given
him his assignment. The computer will then grade his work,
displaying the answers to those problems which were

Chemistry and Physics  Vocabulary
Cassettes Cassettes

1. Linear Kinematics 401. 12th Grade |

2. Projectile Motion* 402. 12th Grade 1l

3. Momentum and Energy* 403. 12th Grade I

4. Energy and the Inclined Plane 404. 12th Grade IV

5. Inelastic Collisions 405. 12th Grade V

6. Centripetal Force - 406. 11th Grade | 701.

7. Pulley Systems — Machines 407. 11th Grade Il 702.

8. Specific Heat Capacity 408. 11th Grade Il 703.

9. Calorimetry - 409. 11th Grade IV 704.
10. Heats of Fusion/Vaporization 410. 11th Grade V 705.
11. Spedific Gas Laws 411. 10th Grade 1 706.

12. General Gas Law

13. Thermodynamics [ :}g %g:: g::g: }}l ;8;
14. Thermodynamics 1l 414' 10th Crade IV 709,
15. Transverse Standing Waves : 710.
P E 415. 10th Grade V
16. Longitudinal Standing Waves m.
17. Lenses and Mirrors® 416. 9th Grade I 712
18. Refraction of Light 417. 9th Grade I 3
19. Series Circuit Analysis 418. 9th Grade Il 714
20. Parallel Circuit Analysis I 419. 9th Grade IV 715,
20A. Parallel Circuit Analysis 1l 420. 9th Grade V 716,
21. SeriesParallel Circuit Analysis* 421, Bth Gradel n7.
22, Faraday's Law 422. 8th Grade Il 718,
23. Gram-Molecular Mass 423. 8th Grade Il 719
24. The Mole Concept® 424. 8th Grade IV 720
25. The Molarity Concept* 425. 8th Grade V 1
26. The Norma lty Concept 426. 7th Grade 1 722
27. The Molality Concept 427. 7th Grade 1 723
28. Stoichiometry: Mass Mass 428, 7th Grade III 4
29. Stoichiometry: MassVolume 429 7th Grade IV 725
30. Stoichiometry: Volume/Volume 430. 7th Grade V
31. Stoichiometry: General® .
32. Percent Concentration Spellmg Cassettes

33. pH Concept

. EMF of Electrochemical Cells
35. Electric Field Anal{sis
36. Photoelectric Effec
37. Symbals and Valence Drill
38. Formulas of Compounds Drill*
40. Total Internal Reflection

DEALER INQUIRIES INVITED

601. Spelling | Grade 12
602 Spelling 1! Grade 12
606 Spelling | Grade 11
607 Spelling 1} Grade 11
611 Spelling | Grade 10
612 Spelling 1l Grade 10

Science and Education

Microphys Programs

incorrectly solved; a percent score and a brief comment
reflecting an overall evaluation are also given.

1Il. Utility Programs are designed to provide solutions to time
consuming problems often given on exams or homework
assignments. Problems in calorimetry, stoichiometry, projective
motion, vector analysis, etc. require tedious computation. These
utility programs free teachers from the time required to obtain
the correct solutions. Students may also be permitted access to
these programs in order to check their own work.

Please note that each physics and chemistry program

has both the computer-assisted instruction and individualized

instruction versions recorded on opposite sides of the cassette. The

vocabulary programs are similarly designed; the computer
assistance being rendered by providing the student with a sentence
in which the word to be defined is used properly. With this
contextual clue, the student is again asked to correctly select the
proper definition. The math cassettes have only an
individualized-instruction mode.

Microphys has released its educational software on floppy
diskettes designed for use on the Commodore 2040 dual drive
floppy disk unit. Each diskette is accompanied by complete
instructions for those programs recorded upan it. Write for details.

Microphys programs are available from local computer

dealers. If your dealer does not carry the programs, you should

¢ncourage him to contact Microphys directly, or the Microphys

distributor serving the geographic area. You may of course order

software directly from Microphys if programs are nat obtainable

locally.

An cducational software catalogue, describing the nature of

the various programs listed below, is available from Microphys.

Note: Please indicate whether you desire the 8K or 16K version of a
given program when placing an order.

The cost of each cassette is $20.

Math Cassettes
Senior High School

Quadratic Equations
Trigonometry |

Simultaneous Equations (2x2)
Simultaneous Equations (3x3}
Geometrical Areas

Trigonometry Il

Verbal Problems I — Numbers
Verbal Problems Il — Coins
Verbal Problems 11l — Ages
Verbal Problems IV — Interest
Verbal Problems V — Mixtures
Verbal Problems VI — Geometry
Verbal Problems VII — Rates
Verbal Problems VIII — Digits
Verbal Problems IX — Worl
Arithmetic Progressions |
Arithmetic Progressions 11
Geometric Progressions 1

. Geometric Progressions Il
. Types of Variation

. Linear Equations

. Formula
. Coordinate Geometry I

. Exponents and Logarithms
. Verbal Problems — General

valuation

Math Cassettes
Junior High School

801.
802.
803.
804,
805.
806.
807.
808.
809.
810.
811.
812.
813.

Magic Squares

Mu h‘plication

Division

Modular Arithmetic
Proportion Problems
Percent Problems
Addition of Fractions
Subtraction of Fractions
Multiplication of Fractions
Division of Fractions
Mode, Median. and Mean
Bar Graph Analysis
Decimals |

814. Decimals 1l

815. Verbal Problems |

Utility Cassettes

301.
302.
303.
304.
305.
306.
307.
308.
309,

Vector Analysis |
Vector Analysis [l

Gas Law Analysis
Optics Analysis
Projectile Analysis
Calorimetry Analysis
Chemistry 1 Analysis
Chemistry I Analysis
Stoichiometry Analysis

NEW 350. Cryptogram Generator/Decoder

616 Spelling | Grade 9
617 Spelling Il Grade 9
621 Spelling | Grade 8
622 Spelling Il Grade 8
626 Spelling | Grade 7
627 Spelling Il Grade 7

Microphys Programs

2048 Ford Street

Brooklyn, New York 11229

(212) 646-0140
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In this 1ssue, Marlene Pratto continues her presentation of the grading program
shown tn Issue 3°s column, This time tape and disk data storage options are
added. RCI.

The Learning Lab

Marlene Pratto

This grading program originated on a 32K PET
without a printer. Its major idea was to maintain

the information in the machine in arrays for easy
reviewing and recording of the results by hand. Op-
tions are now provided for storing and retrieving the
partial or full term data on tape or disk (tape refers to
cassette tape 1/0O and disk refers to the CBM 2040 disk
drive 1/0, while 1/O refers to input/output opera-
tions).

The user is asked how the data will be entered
(statements 2905-2907) and there is a new item in the
menu (statements 27620-27640) allowing the data to be
saved. Of the numeric data, only the raw student
grades are stored. When the data is read from tape or
disk the user may choose to add grades if the total
number of grades will not exceed the maximum in
2150. The averages, z scores, and frequencies are then
recalculated and the menu presented.

As the average are calculated, the user is asked
is the average is ‘‘okay’’. If a change is needed and
the input came from tape or disk, all of the current
scores are printed to refresh the user’s memory
(statements 13200-13560). If the user wants to review
the grades, he/she may ask to change one grade and
merely input the same value. Note that a change of
input method was made here in order to speed up
the program (13250). If you prefer using the return
key, do not make this change.

The instructions concerning grade changes have
been modified. For each student the user may
change all grades or one grade at a time (13600-
14000).

Since the scores may come from more than one
input source, two variables are needed to keep track
of the number of grades from each. A new variable
NN is used for the number of grades entered
initially and NP is the number of grades added on a
subsequent run. In the first case N =NN and in
the second case N =NN + NP.

Writing the Data File

Observe statements 36010-36097. RV is a variable

which points to where the program should continue
if there is an I/O problem and IT refers to disk

or tape. The filename and an indicator for tape or

the disk drive number are requested.

The form of the OPEN statement is OPEN
parmli, parm2, parm3, parm4 where parml is the
logical file number, parm 2 is the device number
(DV), parm3 is the secondary address (SA), and parm4
is the filename and/or commands. The variables, DV
and SA, are assigned differently for tape or disk
(36024 & 36028). The disk filename is modified as

shown in 36028. The fourth parameter consists of the
drive number (either 0 or 1) followed by a : (colon),

the name provided by the user and finally indicators

for SEQuential file type and WRITE mode of opera-
tion.

In addition, for disk 170, we OPEN the com-
error channel in order to check for disk errors.

We choose to use file number 2 and we must use
Secondary Address 15. Some form of initialization

of the disk drive must occur. It is included in the
OPEN command by using “‘I'" + H§ as the fourth
parameter where H$ is the disk drive number pro-
vided by the user. (We are assuming that the diskette
has been formatted at this point.)

Tape file writing is indicated by a Secondary
Address of 1. Disk file writing is indicated by file
type (SEQ) and mode (WRITE) which are part of the
fourth parameter in the OPEN statement. In either
case, the first parameter is the file number which
will later appear after the # in the PRINT#
statements.

IT is checked in 36032. If the user has not
responded with T or 0 or 1, the program returns
to 36022 1o elicit the proper resonse.

Information is written to the external medium in
the following order: 1) file identifier (32 characters
or less of information), 2) number of students, 3)
number of grades per student, and 4) a character
(D8$) to indicate whether identifiers have been provided
by the user or if sequence numbers will be written
as identifiers.

For each student an identifier or sequence number
and the student’s grades are written. After the last(Jth)
student’s data, DONE is written. The user is informed
when the file writing is completed and is returned
to the menu.

Reading the Data File

The program asks how data is to be read
(2905-2907). If the data comes from tape or disk, the
filename is entered (2925), and the DeVice number
and Secondary Address are set (2930-2935).

Tape file reading is indicated by a Secondary
Address of 0. For disk, the fourth parameter is
similar to that for writing, except that the mode is
replaced by READ. The error channel is opened and
the disk drive is initialized (this may occur twice in
the program since the read and write portions are
independent of each other and the user may choose
any of several combinations of I/O options.) File
1 is opened for either disk or tape reading. Student
data are read in 10250 and 11560.

Data as Character Strings

The data are written as character strings. On input
the data are read as character strings and converted
to numeric data as needed. Microsoft BASIC pro-
vides two functions for converting data from numeric
to character and character to numeric. STR$(numeric
variable) will convert a number to a string, while
VAL(string variable) will convert a string to a number.
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If the string variable does not consist of numerals, 2975 PRINT"NUMBER OF STUDENTS IS ";JT
VAL returns a value of 0. 2980 PRINT"NUMBER OF GRADES IS ";NN

2985 IF DS="Y"THEN PRINT"THERE ARE
ERROR TESTING ~IDENTIFIERS." )
Disk errors are checked in the subroutine at 36610 29908 IF N<MG THEN INPUT"HOW MANY GRADES -
-~WILL YOU BE ADDING ";NP

dt in th brouti t 36710. It i
and tape errors in the subroutine a s 2995 IF NN+NP >MG THEN PRINT"TOO MANY":

not Possible to make the program super smart con- ~GOTO 2990
cerning error recovery, but an attempt is made rather 2999 N=NN+NP
than simply stopping the program.

l?le.ase make the following correction to the 4550 IF DV>8 THEN 6200

listing. 36095 CLOSE 1: IF DV =8 THEN

CLOSE 2 10200 IF D$="N" AND DV=OTHEN 10700
REFERENCES 182580 IFDV>@THENINPUT#1,N$(J+1):
Commodore Business Machines, CBM Users Manual, 1979 ~ONITGOSUB3661@,36710:PRINTNS(J+1):
Commodore Business Machines, CBM Floppy Disk User ~GOTO106500
Manual, 1979
Total Information Services, TIS Workbook 4, 1978 11398 IF DV=@ THEN PRINT"ENTER";N;
1450 REM KS FILE IDENTIFIER -~"GRADES FOR ";
1470 REM ES ERROR CHANNEL MESSAGES 11358 IF DV>@ THEN PRINT "ENTER";NP;
156¢ REM J NUMBER OF STUDENTS ~" GRADES FOR ";
1600 REM NN NUMBER OF GRADES PER 11408 PRINT"STUDENT ";J
1700 REM STUDENT INITIALLY, NP GRADES 11500 FOR I=1TON
1710 REM ADDED,N=NN+NP 11520 IF DV=@ THEN 11600
1720 REM MN=MAXIMUM # OF STUDENTS 11540 IF I>NN THEN 116080
1730 REM MG=MAXIMUM # OF GRADES PER - 11560 INPUT#1,HS$:ON IT GOSUB36610,36716

~STUDENT 11586 STUDENT(J,I)=VAL(HS$):GOT011800

1740 REM RV RETURN TO INPUT OR OUTPUT 11600 PRINT "GRADE #";I;

1750 REM IT=1 FOR DISK,IT=2 FOR TAPE

13200 PRINT"OKAY?";

2180 DIM NS(58) .ES(4) .2(50 13250 GET C$:IF CS="" THEN 13258
0 $(50),E5(4),2(50) 13488 PRINT CS$

13500 IF CS="Y"THEN1@200

2160 DIM NS(58),ES$(4),2(50) 13538 IF DV=0 THEN 13600
2150 MN=58 :MG=1@ :RV=1 13548 PRINT"CURRENT GRADES:"
2200 PRINT"[CLR]" 13550 FOR P=1TON:PRINT STUDENT(J,P);
2380 PRINT"THIS PROGRAM ASSUMES THAT "; 13568 NEXT P:PRINT
2480 PRINT"YOU DO NOT HAVE MORE THAN "; 13608 PRINT"WHICH GRADE (IF MORE THAN ";
250@ PRINT"5@ STUDENTS AND 18 "; 13708 PRINT"ONE GRADE NEEDS CHANGING, ";
2600 PRINT"GRADES PER STUDENT. IF "; 138808 PRINT"YOU MAY CHANGE ONE AT ";
270@ PRINT"YOU DO, CHANGE THE DIM "; 13980 PRINT"A TIME OR CHANGE ALL BY ";
2800 PRINT"STATEMENTS AND 2150." 14080 PRINT"ENTERING ";
2988 PRINT
2905 PRINT"INDICATE ENTRY OF DATA BY = 16699 REM IF OPEN FILES, THEN CLOSE
~rKfEYBOARD, rTEfAPE, DRIVE r@f " 16700 IF DV=1 THEN CLOSE 1
2987 PRINT" OR DRIVE rlf." 16710 IF DV=8 THEN CLOSE 1:CLOSE 2
291¢ INPUT M$:M$=LEFTS(MS,1) 16720 PRINT:PRINT"WHEN YOU ARE READY ";
2920 IF MS$="K" THEN DV=0:NP=0:GOTO 3000
2925 INPUT"ENTER FILENAME ";F$ 23200 IF 0<10 ORCS="N"THEN GOTO 23700
2930 IF M$="T" THEN DV=1:SA=0:IT=2:
~GOT02958 Cwean, )
2935 IF MS="@" OR MS="1" THEN DV=8:SA=5: g;gig gg%ggnggﬁgglgiiEz iCHR3(146) ;
~IT=1: F$=M$+":"+F$+",SEQ, READ"
T .
2937 1F 171 ggggﬁggggozéggél5, I74M3: 36010 REM WRITE FILE OF PERTINENT INFO
o : n 36012 REM AND RAW STUDENT GRADES
2940 PRINT"ENTER K,T,8, OR 1.":GOTO 2910 36028 RV=2:IT=0
2950 OzggsiéDV,SA,FS:IF IT=1 THEN GOSUB - 36021 INPUT'FILENAME_";FS
2952 INPUT#1,KS$:ON IT GOSUB 36610,36718 36022 I§§§TD§§§“5?HQ?H§§§E?¥§Y§sNgTBER )
" " = ’ . = ’
2954 PRINT"FILE IDENTIFIER IS ";K$ 36824 IF H$="T" THEN IT=2:DV=1:SA=1:
2956 INPUT#1,HS$S:ON IT GOSUB 36610,36710 —COTO36050 : : :
2958 JT=VAL(HS$):IF JT=@ THEN PRINT"# OF - 36028 IF HS="@" OR HS$="1" THEN IT=1:
~STUDENTS IS @":GOTO 2985 -DV=8:SA=6:FS=HS+": "+F$+" , SEQ,
29680 INPUT#1,HS: ON IT GOSUB 36610,36710 SWRITEN : OB
2962 NN=VAL(HS) :IF NN=@THEN PRINT"# OF - 36039 IF IT=1 THEN OPEN 2,DV,15,"I"+HS:
-GRADES IS 0":GOTO 2985 ~GOSUB 36610 T
2964 INPUT#1,DS$: ON IT GOSUB 36618, 36032 10 1T-8 THEN 36022
~36710:D$=LEFT$ (DS, 1) 36050 OPEN 1,DV,SA,F$ :IF IT=1 THEN -

~GOSUB 36610
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36054 INPUT"ENTER AN IDENTIFIER FOR - 3661 REM ERROR CHECKING ROUTINE FOR -
~THIS SET OF STUDENTS ";HS -DISK I0
36058 PRINT#1,HS:IF IT=1THEN GOSUB 36610 366206 INPUT#2,ES(1),ES{2),ES{3),ES{4):
36662 HS=STRS$(J) :PRINT#1,HS:IF IT=1 = -IF E$(1)="¢0" THEN RETURN
~THEN GOSUB 36610 36630 REM ELSE THERE IS AN ERROR
36066 HS$=STRS(N) :PRINT#1,HS:IF IT=1 - 36640 FOR P=1TO4: PRINT E$(P): NEXT P
~THEN GOSUB 36618 36658 PRINT"CORRECT THE ERROR, IF -
360708 PRINT#1,DS$:IF IT=1 THEN GOSUB36610 ~POSSIBLE. TO CONTINUE THE PROGRAM"
36080 FOR H=1TOJ 36668 PRINT"PRESS ANY KEY.":CLOSE 1:
36681 IF D$="Y" THEN PRINT#1,NS$(H): ~CLOSE 2
-~ GOTO 36084 36670 GET Y$: IF YS="" THEN 36670
36082 REM ELSE PRINT SEQUENCE # 36680 ON RV GOTO 2965, 36020
36083 PRINT#1,STRS(H) 36690 RETURN
36084 IF IT=1THEN GOSUB 36618 367¢8 REM ERROR ROUTINE FOR TAPE
36086 FOR L=1 TO N 36710 IF ST=8 THEN RETURN
36888 H$=STRS(STUDENT(H,L)) : PRINT#1,HS 36720 IF ST<64 THEN PRINT"STATUS IS ";
36089 IF IT=1 THEN GOSUB 36618 ~ST;". TRY AGAIN.":GOTO 37740
36090 NEXT L: NEXT H 36730 IF ST=64 THEN PRINT"EOF ON TAPE."
36092 PRINT#1,"DONE":IF IT=1 THEN GOSUB - 36740 PRINT"PRESS ANY KEY TO CONTINUE,"
~36618@ 36750 GET H$:IF H$=""THEN 36750
36095 CLOSE 1:IF IT=2 THEN CLOSE 2 367608 RETURN (o)
36097 PRINT"FILE WRITTEN. RETURN TO -

-MENU.": RETURN

Hard Working Software for PET/CBM™ Micros

MATRIC™

MATRIC expands Commodore BASIC
with fourteen new commands for hand-
ling arrays.

Display a matrix on the screen and
change its values. Transfer data between
matrices or fill 8 matrix with a constant.
Transpose. Transfer diagonals between
matrices, or from a matrix to a vector, or
from a vector to a matrix, or fill a diago-
nal with a constant. Do vector or matrix
addition, subtraction, muiltiplication;
elementwise multiplication, division,
squares, and square roots. Inversion.
Determinant. Eigenvalues and eigen-
vectors of a square, symmetric matrix.

Algebraic style syntax, checks for con-
formability, extended error messages.

The BK machine language program
comes on tape or disk with a 32-page
manual, Specify size and ROM set of
your machine, Price: $125.

Order your WorkerWare from:

PRO-GRESS™

This multiple regression program reads
data from tapes or CBM disk. Concaten-
ates files. Selects records. Deletes cases
with missing data, Transforms variables,
Generates new variables, Allows key-
board input of means, standard devia-
tions, correlations. Names variables.

Provides means, standard deviations, cor-
relations; R, R-square, F, degrees of free-
dom; constant and coefficients, betas,
Student’s t's, Qutput to screen, or to
ASCil or CBM printer.

Analyzes 10 predictors in 8K; 25 in 16K;
45 in 32K. No limit on number of records.
Approximate timing: % minute per 100
records with one predictor; 30 minutes
per 100 records with 45 predictors.

You get two programs and a manual.
Program | has elaborated instructions,
requires 16K or 32K, Program ti has
abbreviated instructions, runs in 8K or
more. Cassette tape: $45. Disk: $50.

TEXTCAST I®

A word processor for 8K and larger
machines, old or new ROMs. All in
machine language.

Edit with tapes or disks in any combina-
tion. Produces ASCII files that can be
used by other programs.

Unfinished words at the end of a line
leap to the next line while you type,
Powerful screen editor with full control
over visible cursor. Repeat action on all
keys and commands.

Use printer in typewriter mode. Prints
files with centering (enhance on PET
printer), underlining {reverse on PET
printer}, right justification, page num-
bers at top or bottom, Set left margin
and line length. Transmits all NEC Spin-
writer characters and commands,

You get old and new ROM versions of
the program, and revised manual. On
tape: $75; on diskette, $80.

COGNITIVE PRODUCTS,® P.0. Box 2592, Chapel Hill, NC 27514
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STRUCTURED GAMING: Piay and
Work in High School Computer Science

J M. Moshell, G WAMaNn(The University of Tennessee) Sk st emson fum a pape t b pronict o e

W. E. Baird (West High School) Knoxville, Tennessee

Prologue:

Question 1: When is a computer game not a game?
When is it ‘‘ok’’ class-activity?

Question 2: So what’s wrong with games, anyway?
Exasperated answer to 2:

Students won’t work on programs when they have
access to games. Games are fun and programs are
work.

Reflective answer to 2:

The *‘usual’” computer games are either hand-eye
(with occasionally some small amount of brain) -
coordination contests, such as ‘‘Lunar Lander’’, or
fantasy-land interactive do-it-yourself storybooks such
as ‘‘Dungeons and Dragons’’. These activities par-
take of the allure of broadcast television: namely,
they involve the student kinetically and emotionally,
but they do not have a *‘cumulative’’ component.
You can walk in on television, (or computer games
like PONG or SPACE WAR) anytime; there are no
prerequisites, no logical-deductive skills are required.
(For an excellent exploration of this theme, see
(Postman, 1979).)

We cannot call this kind of attention ‘‘passive’’ -
observe any kid watching an action TV show, or
playing a video game. Nevertheless the interaction is
‘“non-analytical’’ - it has more in common with base-
ball than with reading; more of recess to it than of
curriculum. No wonder teachers of computing have
‘‘game trouble’’ whenever interactive terminals or
mini-micros become available.

The problem this paper explores is the develop-
ment of an introductory computing curriculum built
around a kind of “‘structured gaming’’. The com-
puting community has begun to understand that
carefully-chosen programming language features can
guide our thought in ways that make code ‘‘work
across time’’: remain adaptable, comprehensible,
repairable. We propose that a similar choice of
gaming-features can foster the development of logical
problem-solving skills, while retaining the kinetic/
esthetic motivational structure of video games. (We
have all known ‘‘programming hacks’’ who have
made the game/program connection.) We want to use
microcomputer color graphics to make computing
more like color-crayons, and less like arithmetic.

Having said that much, we will answer Question
1, and then flesh out our answer with a description
of the curriculum we are developing, based on our
answer.

(X}

Question 1: When is a ‘‘computer game’’ an “‘ok’’
class activity?
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Rights Heverved

Answer:

1) The game must be designed with a set of
concepts and skills in mind, and a plan for
how the games teaches them;

2) The things learned in the activity must con-
tribute toward a cumulative body of knowledge,
a “‘toolkit’’ that the student can perceive and
make use of, as toys and toy-making tools; and

3) The game must be superceded by a more
interesting, more interactive game, chosen with
extreme care to be unplayable unless the
student has mastered the skills taught in the
previous lesson/game.

Challenge:

Our basic mission, in the University of Tennessee/
NSF High School Computer Science Curriculum
Project (HSCS), is to make computer skills available
to ‘‘average’’ students. Computers may indeed
become as ubiquitous as telephones and televisions,
and we consider that the introduction of another
technology as soporific and captivating and, well,
anti-thinking as television could be a major social
disaster. We hope, rather, that computers will be-
come ‘‘convivial tools’’ like the telephone; ‘‘convivial®’
means that their use is determined by the user, not
by some central least-common-denominator such as a
broadcaster. We haven'’t really got utopian ideas as
to what future generations will do with computers
(who could have predicted in 1915 what we’d
do with automobiles?). We do, however, have a
strong feeling that the question of whether indivi-
duals will be able to program their computers, or
merely buy programs, is an open and important
question. The challenge is this, then: to give every
citizen who can dial the telephone, some ability to
program a computer.
Method:
This section will be brief; we have published
elsewhere (Aiken, Hughes, Moshell, 1980) the “*nuts
and bolts’’ description of HSCS. We are using a
cartoon-animation software system called RASCAL
(Moshell & Hughes, 1980), which runs as part of
UCSD PASCAL on the APPLE microcomputer. The
basic installation costs about $3200, including a
single floppy disk, color television and 100 character-
per-second printer. Each lesson in a one-semester
(eighteen week) course consists of approximately a
week of work, divided into these parts:

Introductory activities;

Exploration project;

Skill-building projects:

Buttoning-up activities;



MAY f JUNE. 1980 ISSUE 4

COMPUTE. 73

A class consists of about fifteen students per com-
puter (our collaborating schools have only one APPLE
each; we hope to try the curriculum in multi-
computer classes later.) Five groups of three students
alternate computer use with planning work using graph
paper and marker pens. The off-line students are
planning their strategies, doing hand-simulations,
and observing the online students; for to graduate

to the next activity, a group must successfully

predict the outcome of an assigned ‘‘seed’’ (geo-
metric pattern, algorithm, program, etc.) The
activities develop during eighteen weeks, from a non-
linguistic color-pattern process called ‘‘quilting”’
through immediate-mode and straight-line-code entry
of TURTLEGRAPHICS (Papert, 1970) commands,
the introduction of PASCAL control structures such
as REPEAT. . .UNTIL and IF. . .THEN, to the
creation of cartoon characters and their animation
with complex programs using the RASCAL animation
system. The output is always color graphics and music;
the curriculum steadily increases its ‘‘interactivity”’
as students learn how to use joystick input to control
various types of motion. There is always an under-
lying lesson about how programs work. All code is

in a completely structured language (PASCAL),

and is taught “*from the inside out’* - only at

later stages do ‘‘environmental details’’ such as
declarations become of concern. A PASCAL inter-
preter is used which scrolls the source-program being
executed on the bottom of the screen (at a con-
trollable rate) while the program produces its output
on the top part of the screen. A working system

will be on exhibit at NECC/80.

The cognitive style of the HSCS Curriculum

The central common fact that unifies our program/
lessons Quilting, Turtlegraphics and more traditional
interactive games is that they sell themselves. No one
has to compel students to do their assignments.

The point at which our curriculum diverges
from ‘“‘closed’’ games is in the fact that the only
real opponent in traditional games is a pseudo-
random number generator, or perhaps another
human. In a cognitive game the opponent is the
rich structure of our own ignorance. . . The
excitement of being able to create pattern and
order is as old as the wall-paintings in the caves
of France. It is an essentially human activity, one
at which all players can win. It is also a ‘meta-
game’, in which an infinite number of specific
games and traditional games is analogous to that
between a set of blocks and a preassembied toy.
A different order of learning becomes possible.

The design style of the HSCS Curriculum

The fundamental design principle we have

followed is to attempt to make each lesson augment
the student’s skills in three areas: discovery,
control, and design. We allow students to *‘play”’
with the system as each new feature is introduced,
but they have ‘‘discovery questions’” whose answers

they scek as they ‘‘mess around’’, in more or less
structured ways. They neced to find the answers to
be allowed access to the next level of the system.
Students develop discovery skills by experimentally
answering questions like ‘‘what does this command
do?”’

We ask students to undertake a specific
“*challenge’’, such as the ‘‘shoot-the-dot’’ game,
to develop their ability to control the computer
by selecting the correct command and providing
correct values for its operands. Their understanding
of the system is built by simulation exercises,
which allow them to predict the behavior of a
command, thus to choose the right command.

Later in the semester, students will begin
writing programs; but even at early stages there is
the impetus to design input sequences to produce
the desired pattern. Students must be able to pro-
duce a sequence of commands which produces the
predicted output on first submission, to graduate
to the next level of the system.

Another principle we have followed can be
summed up in the phrase ‘‘design from the first
experience’’. We believe that computer science
{or anything else) should be taught ‘‘from the inside
out’’. That is, first experiences must incorporate
the heart of the matter at hand, with as little
extraneous matter as possible. For instance,
quilting teaches the fundamental core of the
computing experience: in repetition of a controlled
process, there is great power. The Quilting lesson
is taught without introducing a word of jargon,
previous assignments, or complex command
sequences. Quilting, and its fundamental message,
can be taught to illiterates. The second lesson
similarly teaches the relationship between operands,
operators and results. Only after students have firm
operational skill with a given tool, do we intro-
duce terminology, written reference materials and the
ultimately necessary environmental details such as
data declarations and control statements. We are
excited by the prospect of transforming gaming, a
traditional problem area for computing teachers, into
one of their primary tools.

The authors acknowledge and appreciate the assistance of their
collaborators: R. M. Aiken, C. E. Hughes, C. R. Gregory

and J. A. Ross (University of Tennessec); L. Demarotta

{H. C. Maynard High School); E. Miner (Alcoa High School).
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A PET “ANSWERBOX’’ PROGRAM
FOR TEACH ERS Coordinator of EE?S%@D&E%EQ

Lack of appropriate software has been a persistent
problem for educators interested in using micro-
computers to assist classroom instruction. This diffi-
culty is one that is not likely to go away soon.

A great many companies are currently rushing in
to fill the gap. But it will probably take several
years before supply catches up with demand in this
burgeoning new area of educational technology.
Meanwhile, those of us who are promoting the use of
micros for instruction can help teachers integrate
their regular classroom materials with computer
hardware in ways that will be immediately useful to
students and teachers alike. This article briefly
describes one such approach.

The public schools of Edina, Minnesota, make
considerable use of microcomputers for instruction,
particularly at the elementary level. Indeed, demand
for these machines has been so great that by the fall
of 1980 more than eighty computers (most of them
PET micros) will be helping students improve their
skills in the areas of capitalization, punctuation,
spelling, language usage, and mathematics.

To assist in the accomplishment of this, the
Edina system regularly offers its teachers opportuni-
ties to become participants in microcomputer work-
shops designed to integrate the use of printed
instructional materials with micros. In particular,
the author, who serves as an instructor at these
workshops, has written a simple program called
ANSWER BOX which has turned out to be both
popular and effective.

ANSWER BOX assumes that students will bring
printed instructional materials to the micro
and type in their answers to problems at the computer
keyboard. The computer then becomes a sophisti-
cated response device, providing immediate reinforce-
ment, keeping track of student progress, and summar-
izing learning results at the end of each lesson,
including time on task.

In order to prepare ANSWER BOX programs,
teachers need to have only the ability to type
answers on data lines. No questions of copyright
are involved. Nothing in the original printed material
is copied or altcred in any way. The answers to
problems arc simply entered into the computer on
the appropriate data lines. The computer does the
rest.

Let’s see how this works. Look at Figures 1 and
2 below.

Figure ! is a sample instructional exercise. It
consists of fifteen problems. Each problem presents
a group of words. Is the group of words a complete
sentence? If so, the student types YES (and

and Instruction, Edina Public Schools
Edina, Minnesota 55435

presses the RETURN key). If not, the student

types NO (and presses the RETURN key). If

the student’s answer is right, a smiling ANSWER
BOX face appears while the student’s name flashes
on and off underneath it. If the student’s answer

is wrong, a frowning ANSWER BOX face appears
with the word WRONG. Meanwhile, underneath the
ANSWER BOX, the right answer flashes on and off.
The student must then type the right answer before
the computer will go to the next problem.

If the student does not know the answer to a
problem, he/she may type the question mark (and
press the RETURN key). The computer will then
print the right answer. However, the student must
also type the right answer before the computer will
go to the next problem.

IDENTIFYING COMPLETE SENTENCES
Lesson 23

For cach group of words, answer YES if the group forms
a complete sentence. Answer NO if the group does not form
4 complete sentence,
1. Beyond the highest mountain that we could see
2. If there is the slightest doubt in your mind when you
think about it
. I will sce him tomorrow
. Last night under a yellow moon
She has seen enough trouble already
. Although 1 did not know them well
. In case you are ever interested in the results
. Plan 1o go with me to the siore
. That sounds sensible
10. There is no point in talking about it
11. Overhead in the bright sunshine
12. When the last car raced across the finish line
13. After he received the mysterious letter in the il
14. Don't tell me what 1o do
15. After she ate, she felt better

tsmwm_w-;»u

FIGURE 1

Figurc 2 is a listing of the ANSWER BOX
programn. Let’s examine it. The REM statements on
Lines 10-60 explain how the answers to a printed
exercise are to be entered on the appropriate data
lines. Note that Lines 7000-7998 arc to be used to
cnter the data.

I« should be emphasized that a single ANSWER
BOX program can be used to accommodate a multi-
plicity of printed exercises. Indeed, the author has
more than once entered into one program the answers
to all the exercises in a given workbook. As the REM
statements indicate, the various groups of cxcrcise
answers must be separated by lesson numbers also
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entered on the appropriate data lines. 168 IFD$=""""THENPRINT"VYSORRY. LESSON -

If several lessons are to be entered on the data -~NUMBER NOT FOUND.":PRINT:PRINT"TRY
lines, you can occasionally check to see how many - AGAIN, ":GOTO130
free bytes ol memory your PET still has for you to 178 IFD$;LE$THEN190
use. Typing the direct command ?FRE(0) will give igg ggi‘gT?'g"
you this information. If you have an 8K PET, 208 READAS
ANSWER BOX will allow you to enler about 3000 218 IFA$="A“THEN9ﬂ
bytes of data before running out of memory. How- 220 P=P+1
ever, don’t push your luck down to the last few 225 IFP<1QTHENSP=2
bytes. Some bytes are consumed when a program runs. 227 IFP>9THENSP=1
Allow for this. 300 PRINT:E"

Lines 100-104 are used to print the name of a 361 PRINT 2_9_9_9_9_9_9_9_9_9_9_9_9.9_39.9.9.9_%
particular ANSWER BOX program. In the present ggg ggigg“ g_' ANSWER BOX 6
instance, we are calling it IDENTIFYING COM- 394 DPRINT"

Look at Line 7000. The first data entry is 23, 386 PRINT" 5 5 6
which is the number of the lesson (see Figure 1). 3¢7 PRINT" 5 5
The next fifteen entries are the right answers for 398 PRINT" 5 3 [}
this lesson. Finally, the arrow pointing up tells 369 PRINT: £88885 s
the PET that the lesson is over and that the results 310 PRINT“ 2 &
should be summarized. Lines 9000-9999 suminarize 311 PRINT" 2 g'
the results of the lesson. 313 PRINT® 2ssa888a8ssssssssssd

Readers may fee free to copy the listing of 328 PRINT" QbEf4p
ANSWER BOX and to use it as they think best. 321 PRINT" ERRORS % r
Readers who would rather just buy a copy of the 322 PRINT" L$SSSS:
tape itself may do so lor $7.95 from MICRO-ED, 326 PRINT" Q##PO#$P
INC., P.O. Box 24156, Minneapolis, Minnesota, 55424. 327 PRINT"  TIME SPENT 2 _% _

The author would be glad to respond to questions and g%g ggigg" ﬁ%—hsig-é
comments from inlerested readers. 360 PRINT"hYTEHEHITevveted>>>>>53>3>55>

—>>" :E
3 R B e RN oo 24156 MinnpaponTs, 370 PRINT'RVTVHHTHHTITTHIIY>>>55>5>55>>
-P.0. ’ ~>>3>";
-~ MN. 55424 p JUSST,
18 REM USE LINES 7000-7998 FOR DATA. 373 PngfMIns(TI$’3'2)' >>7MIDS (T18,3,
20 REM PAGE OR LESSON NUMBER SHOULD BE - " ", oD
~FIRST DATA ENTRY. ggg §§g§$"§§§!ZiZ¥?;$'SPC‘SP"P'
30 REM THEN ENTER ANSWERS. ALL ENTRIES - 384 IFR$="°"T§EN3@6
- SHOULD BE SEPARATED BY COMMAS. 385 IFR$'";"THEN8ﬂﬂ
40 REM END EACH LESSON WITH ° 400 IFR$:A.$THEN7ﬂﬂ
50 REM EXAMPLES: 7000 DATA 1,A,B,C,D,” 416 IFR$2>A$THENSGQ
Ry P 701 PRINT" 99999999999999999999
99 PRINTUAYYYY" 703 PRINT" 507 ) ) )71 7) 76
100 PRINT"[>P***kkhkhkhkhhhhhhhhhhhhkhkhk
SkkkkkkK 704 PRINT" 29999999999999999996
" 785 PRINT" 95 69
181 PRINT"r>>»* -
786 PRINT"
2 . 787 PRINT" 2 B % oo
192 PRINT"r>>* IDENTIFYING COMPLETE - 7 "
" 08 PRINT 55 ie 06
~SENTENCES 709 "
183 PRINT">>* - PRINT & M N 68
P rersen 711 pRINT" 3 e 2
134 PRINTY"r>>**kkkhhdkhhhhhhhhhhhhkhddhdd " .ﬁ
W 3 :
115 PRINT"¢":INPUT"STUDENT'S FIRST - . £8888888888888888888
~NAME>>?2<<<" s NAS 720 PRINT I'N‘)‘hhhhhi¢%&ﬁ¢¢¢9)99>>>))9)§)9
- p —>>»>";
120 IFNAS="2"THEN90 > i
130 PRINT"Y":INPUT"LESSON NUMBER>>2<<<"; 20 FORZ-1TOLEN(NAS)/2
LES 725 PRINT"<";
140 PRINT"ﬁ" :RESTORE NEXTZu u
150 READDS ;gg PRINT"r";NAS;
KK=KK+1
1 " 922>
55 PRZ_['I;%‘NI(;;[*¢¢¢‘#¢‘#‘? »>>»>2>2>229»>>2>>>r SEARC 755 FORZ=1TO2@80 :NEXTZ
760 FORZ=1TOLEN(NAS)
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765
170
780
782
783
784

800

801
802
803
804
8085
806
8a@7
8o8
809
810
811
812
813
820

830
840
845
850
852
855
860
865
870
880
882
883
884
885
886
900
910
7000

7999
9000

9010

9815
9020
9030
9040
9050

9060

PRINT"<";

NEXT?Z

PRINT"Z";NAS;

FORZ=1TOLEN (NA$) : PRINT"<"; : NEXTZ

FORZ=1T0280 : NEXTZ

IFKK=5THENKK=0 : GOT0198

GOTO750

PRINT"R":E=E+1:IFR$="2?"THENE=E-1:
-A=A+1:GOT0820

PRINT" 99999999999999999999

PRINT" s 6

PRINT" S NNNNNNNNNNMMMMMMMM6

PRINT" 59999999999999999996

PRINT" 95 NNNNN 69

PRINT" 55 NM NM 66

PRINT" 55 M@ 3+ @N 66

PRINT" 55 1 66

PRINT" 85 WRONG ! 68

PRINT" 2 N $s$s$8s M 13

PRINT" 5 % N2222272M ' [

PRINT" 3 fiiz21%11 6

PRINT" 88888888888888888888

PRINT"hYvYvyvdvddvveddv>293333333333>
a>>>";

FORZ=1TOLEN(AS) /2

PRINT"<";

NEXT3Z

PRINT"r";AS;

KK=KK+1

FORZ=1TO200 :NEXT2
FORZ=1TOLEN(AS)
PRINT"<";

NEXTZ

PRINT"Z";AS;
FORZ=1TOLEN (AS) :PRINT"<"; : NEXT2
FORZ=1T0200 :NEXT2
GOSUB988@
IFKK=5THENKK=0:GOTO3020
GOT0850

WRS$ (P)=STRS(P)

RETURN

DATA 23,NO,NO,YES,NO,YES,NO,NO,YES,

-~YES, YES,NO,NO,NO,YES,YES,"
DATA™"

PRINT"fi¥SUMMARY OF RESULTS FOR -
~LESSON "'LE$

PRINT"YSTUDENT'S FIRST NAME: ";NAS

PRINT"YNUMBER OF PROBLEMS:";P

PRINT"YNUMBER OF ERRORS:";E

PRINT"YCOMPUTER GAVE ANSWER:";A
PRINT"¢TIME USED: ";MIDS$(TIS,3,2
-" MINUTE(S) AND ";MIDS$(TIS$,5,2
-" SECOND(S)"

PRINT"YSPECIFIC PROBLEMS MISSED OR"

)i
);

9090
9100

FORZ= lTOP
PRINT"r";WRS(Z);">»";

9165 IFWRS(Z)=""THENPRINT"<";:C=C-1
9110 C=C+1:IFC=18THENC=0:PRINT"VY"
9120 NEXTZ

9125 PRINT

9130

PRINT"99999999999999999999999999999

~99999999°

9999 END

C

BECOME EDUCATEII

Commodore Business Machines and the
ETC Corp. are offering a FREE computer
to any educational institution when they
purchase 2 CBM personal computers . ..
. . . and ETC will train your staff at NO
EXTRA CHARGE.

INTERESTED?
CONTACT
A Division of
. t.l
LR TR '::::' “:::; P.O. Box G
— N J" ) - - l.l Apex. N.C. 27502
= e = un ml 1-919-362-4200

(D.'.UO—l>OCUI11

Special Educational Software Packages
Also Available

Located 1/2 mile East of intersection of

L US 1 South & Old N.C. 42 in Apex

ATARI And SRA
Announce Educational
Agreement

Science Research Associates, Inc. (SRA) and
Atari Inc. have announced the signing of a multi-
faceted agreement concerning the development of
educational computer courseware and sale of Atari
Personal Computer Systems to the educational
community. Under the agreement, SRA will develop
educational computer courseware programs in the
areas of reading, language arts, mathematics, science
and social studies for use in the home on Atari
personal computers. Atari will have the right to
market SRA-developed courseware programs intended
for home use.

SRA will also produce and market to schools
a broad range of cducational computer programs
designed for use in the classroom with personal
compulers.

Atari has appointed SRA as the organization
with primary responsibility for the sales of Atari’s
personal computer products and services to the educa-
tional community, which includes all types of educa-
tional institutions, public and private from pre-school
through university level.

For more information, contact Atari® Consumer
division, 1265 Borregas Avenue, Sunnyvale, CA 94086@Q
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PET GET WITH

FLASHING
CURSO Gary Greenberg

35-63 80th St.
Jackson Hts., NY 11372

There are many reasons why some programmers
prefer to use the GET statement for keyboard input
rather than the INPUT statement. One reason of
interest to many beginners is that the GET state-
ment can help prevent falling out of the program
when the wrong response is made. For example,
pressing RETURN as a response to INPUT causes
you to fall out of the program. Similarly if you

call for a numeric variable and type an alphabetic
character, again you are in trouble.

The GET statement works by checking the key-
board input buffer for the next character. However,
without the benefit of appropriate software routines,
the GET statement collects only one character, does
not provide a cursor for a prompt, does not print
the character on the screen and does not permit you
to erase the result before entering the data.
Additionally, the statement is executed so rapidly
you will probably not be able to enter it in time to
get it accepted. You do not use a carriage return
to signal the end of the entry.

A number of magazines have provided software
pieces to enable you to use the GET but they do
not permit you to delete and correct the entry before
entering it into the program. The following program
permits you to use the GET statement instead of the
INPUT statement. It will permit you to have a
flashing cursor and it will permit you to delete
and correct entries before committing them to the
computer. You use the carriage return to signal the
end of your entry. You will not fall out of your
program if you respond with a carriage return.

Program Listing

100 PRINT"WHA'T IS ANSWER?"";:GOSUB 1000
110 PRINTZ18$:Z1 = VAL(Z1$):PRINTZI

1000 REM GET WITH FLASHING CURSOR
1010 Z8 = "": 218 ="

1020 PRINTR rel™":FORI =1 TO 35:NEXT1
1030 PRINT *¢l"’;:FORL =1 TO 35:NEXTI

1040 GETZ$:1FZ$ = " THEN1020

1050 REM ERASE ENTRY CHECK

1060 IFZ$ <> CHR$§(20)THEN 1110

1070 IFZ$ =*""THEN 1020

1080 ZZ = LEN(Z18):IF ZZ < | THEN 1020

1090 218 = LEFT$(Z18§,2Z-1):PRINT *¢l’";

1100 GOTO 1020

1110 IFZ$ = CHR$(13) OR Z$ = CHRS(141) THEN 1150
1120 PRINT Z$;

1130 Z18 =Z18 + Z%

1140 GOTO 1020

1150 GETZ$§:IF 28 = ""T'HEN 1150

1160 RETURN

The program is a subroutine that can be called in
place of any INPUT statements. Here’s how it works.

LINE 100: The print message is used as a prompt.
GET does not provide a question mark and you will
have to put it into the PRINT statement if you

want it. After the prompt is printed the program
jumps to the subroutine.

LINE 110: This line is the line after the subroutine
is executed. You can use any program statements you
want. The one here is just an illustration. The PRINT
Z1$ is redundant since it is printed out in the sub-
routine. The VAL statement is used to convert the
STRING to a NUMERIC. You should note that the
subroutine leaves the cursor immediately after the
entry. If you want a linefeed you will have to

insert a ““PRINT:”’ in line 110.

LINE 1000: The subroutine starts here.

LINE 1010: Z$ will be used to collect the data
typed in. Z1$ will be used to build a string out of
the data entered. This line initializes both strings

as Nulls (empty).

LINES 1020-1030: These lines simulate the cursor.
The two FOR-NEXT routines are time delays. To
speed up the flashing cursor, shorten the loops.

To slow down the cursor, increase the number of
loops. The PRINT statements produce a REVERSE
FIELD, SPACE (becomes a solid block in Reverse
field), REVERSE OFF, CURSOR LEFT. This is
followed by the delay and then PRINT SPACE

and CURSOR LEFT again followed by a delay. By
using different characters instead of the space character
you can create some interesting cursors. This
produces an interesting wig-wag effect.

LINE 1040: The GET checks the keyboard buffer.
If it is empty (null string) it starts the cursor
flashing again while it waits for data. Once a
character has been entered the program moves on to
the next line where it begins to examine the nature
of the character entered.

LINE 1050-1060: These lines check for a ‘‘delete’’.

LINE 1070: If ‘‘delete’’ is entered and there is no
data entered the program returns to the flashing
cursor.

LINE 1080: If data has been entered this line
checks to see how long the data is. This check is

to make sure that the ‘‘delete’’ does not go past

the beginning entry point on the screen.

LINE 1090: The last character in the string is
deleted. You can continue to delete characters until
you have erased the whole string, and the program
keeps checking for the delete every time you make an
entry.

LINE 1100: You return to the flashing cursor
waiting for the next entry.

LINES 1110-1140: These lines first check to see if
you have hit ‘‘carriage return’’ or shifted *‘carriage
return’’. If not, then the program adds Z§ to Z1$ to
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keep building the string entry. After each character
is added to Z1$ the program returns to the flashing
cursor. When the carriage return is pressed it is the
signal that the entry is complete and you branch

to 1150.

LINE 1150: This line is used to empty the buffer.
Sometimes, when you enter data rapidly, there is
information retained in the buffer that you haven’t
accessed. If you don’t clear it out then the next
time you call the routine, the old unused data will
be entered in response to the GET command before
you have a chance to use your own input.

LINE 1160: This returns control to the main body
of the program at line 110. ©
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Microphys has designed a program fo create cryptograms trom various lines of text which are entered by the user. The enclosed cryptogram is then displayed along with its
unique cryplogram code number. To decode the cryptogram, the program is run from line 9000 as described below.

The message 1o be encoded should be entered by user #1. The computer will then generate the cryptogram which should be deciphered by user #2

To receive assistance in decoding, or to have the entire cryptogram deciphered. user #2 should run the program from line 3000 The computer will reguest the entry
of the cryptigram code number and then the entry of the lines to be decoded. User #2 may enter a single letier, a word, or the complete text to be decoded. The computer

The program will permit user #1 10 create an encoded message which he may mail or transmit to user #2, assuming both users have access 1o the cryptogram program. The code
number should also be included with the message in order 1o permit user #2 fo have his computer decode the message if he encounters difficulty.

The cryptogram program is designed for use with either 8K or 16/32K PET computers. It is provided on cassette tape; comes with complete instructions, and sells for $20. It may
be obtained from your loca! computer dealer or, if unavailable, it may be purchased directly from Microphys.

Note: A free, educational software catalogue is available upon request from Microphys. This catatog describes over 140 programs currently available.
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Alabama
Anderson Compulers

Computeriand ol Jacksanville
27778 University Bivd. W.
{11

3158 L y Dr., }
Computeriand of Huntaville
3020 University Dr., Hunisville
Olenshy Bros.

3783 Alrport Bivd., Mobila
Arlzons

Ham Shack

450 6-A N. 16th St., Phoenix
Millets TV & Radio

621 East Brosdway, Mesa

Californis
Byte Shop ot Fairtielo

87 Marins Canter St., Suisun City
Byte Shop

8038 Clairmont Mesa Blvd,,

San Dlsgo

Byte Shop of Mt. View

1415 West EI Cemino Real, Mt. View
Byte Shop of Sacramento

8041 Greenback Ln., Citrus Heights
Capital Computer Systems

3398 €l Camino Ave., &

Computer Shack

3338 Beach Bivd., Jacksonville
Curtis Waters Enterprisas

238 Taibot Ave., Melboutne
Heaih Kit Elacironic

405 W. 168th Ave Center, Hialoah
HIS Computermation

1295 Cypress AvTalbot Ave, Maiboumne
Heath Kit Etectronic

4705 W. 16th Ave. Center, Hialean
HIS Computermetion

1295 Cypress Ave., Melbourne
Sound kieas

220v-C N.W. 13th, Gainasvilte
Ukatsn Computer Store

Airport Rd., Destin

Willlams Radio & TV Inc.

2062 Liberty St.. Jacksonvilie
Georgla

Allanta Compuler Mart

Allll\ll

Computera Made Easy
819 Essi Ave, Q-8, Paimdais

Computer Store of San Leandro
701 MacArnhur Bivd., San Leandro

Computer World
e

Ave.,

Computeriand
18720 S. L

of Atlanta

2-2:\ Cobb Parkway, Smyrns
Hawail

Computeriand of Hawail

587 N. Federal Hwy., Hanolulu
Radio Shack Assoc Store
1712 S. King St , Honoluly

Idaho

Computerisnd of W. LA

6840 La Cienega Bivd., Inglewood
Coast Elacironics

3118 No, Main St., Morro Bay
Computsriang

24001 via Fabricante No 904,
Mission Viejo

Hobbi-tronics

1378 So. Bascom Ave., San Jose
Hobby Workd

19511 Business Cir. Dr.. Unil B
Borthridge

L.C.E. House Inc

398 North E. St., San Bernardino
Jade Computer Products

4801 W, Rosecrans, Hawthoins
Opamp/Technical Books

1033 N. Sycamore Ave., Los Angeles
Q.1 Computers, Inc.

15818 Hawihorne Bivd, Lawndale
Radlo Shack Dealer

8250 Mira Mesa Bivd., San Diego
Radio Shack Dealer

50 N, Cabrillo Hwy., Half Moon Bay
Sania Rosa Computer Canter

604 7th St., Santa Rosa

Silver Spur Etect. Comm

13552 Central Ave., Chino

The Computer Store

820 Brosdway, Sania Monica
Colorado

Byte Shop

3484 S. Acoma St., Englewood
Colorado Computer Systems

311 W. 74th Ave., Wesiminsier
Compuleriand of Norh Denver
8749 Wadsworth Blvd., Arvada
Computer Shack

1835 South Prairie, Pusbio

The Compuier Stora
2300 Welton St., Denver

Connecticut
A C

454 Thamas S\., Groton
Computeriab

130 Jetterson, New London
Computertand

1700 Posl Rd., Falriietd
Computer Worke

1439 Post Rd. E, Liberty Plaza,
Weatport

D.C.

The Program Slore

4200 Wisconsin Ave., N.W,,
Washington, D.C.

Florida

Adventure International

200 Bald Cypress Ct., Longwood
AMF Electronics

11148 N. 30th St., Tampa
Boyd-Eben Corporation

1328 West 151h St., Panama Cily

Cormputar Center
6578 Central Ave., St. Petersburg

G d ol F1. L dat
3963 N. Federal Hwy,, Ft. Lauderdsle

Instant

f.

]

8411 Fairview Ave., Boise
INinols

Compuleriand

4507 North Sterling, Peona
Computeriand

9511 N Milwaukes Ave.. Niles
Computer Station

3659 Nameoki Rd., Granite City
Midwest Micro Computers, inc
708 S. Maln St.. Lombard
Indiana

Computer Center ot South Bend
51581 US 31 North, South Bend
Oata Domain

221 W. Dodds, Bioomington
Fall Creek Elecironics Store
732 Center St., Pendleton
lowa

Memory Bank

4128 Braogy St., Davenpon
Kansas

Central Kansas Computars

8 S. Broadway, Hevington
Louisiana

Computer Shoppe Inc,

3225 Danny Parx, Suite 222, Metaine
Malne

Radio Shack

315 Main Mali Ra., So. Portiand
Marylsnd

Jack Fives Electronics

4508 Debllen Circle, Pikeaville
The Comm Center

5624 FI. Meade Rd., Lauret
Massachusetts
ComputerCity

175 Main St., Charlestown
ComputarCity

50 Worcester Rd., Framingham
Computeriand of Boston

214 Worcester Rd., Wallosley

244 w. Boymon St Wul Boylston

M Fall Rhm Ave., Rahobath
New England Electronica Co
679 Highland Ave., Needham
The Computer Store

120 Cambridge 5t., Burlinglon
Tufts Radio & Electronics
206 Mystic Ave, Madtord

Michigan

Computer Center

28251 Ford Rd., Garden City
Computer Connections

38437 Grand River, Farmington Hills
Computeriand of Grand Rapids
2927 28th St. S.E.. Koniwood

The Altarnate Source
1808 Ada, Lensing

Ye Olde Teachsr Shopps
1821 Whtmyre St., Ypsilant)
Minnesota
Computeriand of Hopkins
11319 Hwy F., Hophking
Digital Den

Burnavitie Canter
Minnesota Soltware inc.
5422 Fisher St., White Basr Lake
Zim Computers

5717 Xerxes Ave., N. Center

Ask for Instant Software at a computer store near you.

Computeriand of Naasau

79 Wastbury Ave,, Carle Place
Compular World

519 Bostan Post Rd,, Port Chestar
Comiek Elecironics, Inc.

2688 Coney island Ave., Brookiyn
Comtek Electronics, Inc.

Staten Istand Mail

Store 2204, Staten Island

Home Computer Center

671 Monroe Ave., Rochester

Key Elactronice

Mississippl
Dyer’s, inc.
200 E Main St.. West Point

W Vernon Foster Inc.

816 Foley Sl., Jackson

Missouri

Computervan, Inc.

51 Flarissant Oshs Shopping Center
Florissant

Consoligated Software

16501 Greenwald Count, Beiton
Minnesota

Computeriand of Hopkins

11319 Hwy F., Hopkins

Qigital Den

Burnavitie Canter

Minnesota Soliware inc.

5422 Fishar St , White Bear Lake
2Zim Computers

5717 Xerxes Ave.. N. B

Lashan Electronics Inc.
21 Broadway, Denville
Mr Computer
Imp. Ptazs, Rie. 9, Wappingers Falis
Soﬂmn Systems

bia Turnplhe, R
Tne Computer Tree Inc.
409 Hooper Rd., Endwell
Upstate Compuier Shop
629 French Rd , Campus Plaza
New Hartford
North Carolina
Byte Shop of Rateigh
1213 Hilisborough St., Rateigh
Ohlo
Altait Busineas Systems, Inc.
5252 North Dixle Dr., Dayton
Astro Video Elecironics
S04 E. Main S1.. Lancaster

Nebraska
Compuleriand of Omaha
11031 EIm S1, Omaha
Midwest Computer Co. Inc
868251 St.. Omaha

Midwest Computer Co. Inc
4442 S. 84th S1., Omagha

Midwes! Computer Co. Inc.
4403 S. 87th Si., Omaha

Nevads

Century 23

4568 Spring Mountain Rd , Las Vegas
New Mampshire

Bitsnbytes Computer Center

588 Peasant St., Concord
ComputerCity

1525 S Willow, Manchestes

Paut's TV

Main St.. Framont

Poriamouth Computer Canter
31 Raynes Ave., Portsmouth

Radio Shack Assoc. Store
Farrbanks Plaza, Keeno

New Jorsey

Computer Encounter
2 Nassauy St., Princeton

Computerland
35 Plazs Rte, 04, W Paramus

Computer Mart of NJ
501 Rte. 27, Iselin

Dave's Elacironics
Pennsville Shopping Ctr., Pennsvilie

Petsonal Computing Inc,

Pan American Elect. Inc.

1117 Conway, Misaion

Radic Shack Dealer

21969 Katy Freaway, Katy

Ram Micro Systems

8353 Camp Bowie Blvd., Ft. Worth
Utah

Quality Technology

470 E. 2nd So., Salt Lake City
Visginla

Home Computer Center

2927 Virginia Beach Sivd.
Virginia Beach

Southside Radio Comm.

135 Pickwick Ave., Colonai Heighls
Washington

American Mercaniite Co. Inc.
2418 18t Ave. S., Seattle

Byta Shap ot Ballevue

14701 N.E. 20th St Bellevue
Computarland of South King Co.
1500 S. 338 St,, Sulte 12
Federal Way

Magnolia Micro Systems

2012 Thorndyke Ave., Seallle
Parsonat Computers

S 104 Freva, Spokane

Yo Oid Computer Shop

1301 G. wWashington, Richland
West Virginia

The Computer Comer Inc.

22 Beechurst Ave., Morgantown

1288 Som Rd., Mayfieid Heights
Computer Store of Taledo

18 Hillwyck Dr., Toledo
Forbees Microsystams Inc
35N Broad, Fairborn
Microcomputer Center

7900 Paragon Rd., Dayton
Micro-Mim Computer World
74 Robinwood, Columbus
Universal Amateut Radio, Inc
1280 Awda Dr., Columbus
Oklahoma

Sounds, Etc.

Hyw 33, Watonga

Vern Sireet Products

Aadio Shach Dealer

114 W. Taft St., Sapuipa
Oregon

Comguterland of Poriland
12020 S.W. Man St., Tigard
[ ys L d. inc
2151 Davcor St. S.E., Salem
Pennsylvania

Audio Man

518 Filth Ave., New Baghton
Artco Elect.

302 Wyoming Ave., Kingston

51 Centrat 8q., Linwood Artco Elect.
Aagio Shackilad Electronic Sack Mountain Shop. Cir.
Manstieid Shopping Ctr. c

. 57 Allen Rd., t ppe
::msaug-?n Brothers 3848 willlam Penn Hwy, Monroevilla
Gien Roc Shopping Center Computeriand ol Harrisburg
218 Scotch Road, Trenton 4644 Cariisle Pike, Mechanicsburg
The Computer Emporium Erie Computer Co.
Bidg. 103, Avenues of Commatce 2127 West Bih St,, Erie
2428 Rte. 38, Charry Hill Mighty Byte Computer Center
N I 537 Esston Rd., Hersham

ew Mexico Personal Computer Corp.
Ante! Electronics Co. . 24.26 Wes! Lancaster Ave., Paoli
232 Wisconsin N.E., Albuquerque Per 1 Computer Corp.
Logey and Assotiales Frazer Mall, Lancaster Ave., Frezer

2908 Tahiti Ct. N.E,, Albuquerque
Miichail's Music (Radio Shack)

407 W. Church, Carisbad

South West Computer Center

121 Wyait Drive, Sulte 7, Las Cruces
New York

Arisio Cralt

314 Filth Ave., NYC

Bils & Byles

2800 Straight Rd., Fredonia

land o
301 S. unmoll, Rochester
of 1

C Comer
200 Hamilton Ave.. White Plains
C Esa Corp.

ZH'IS No! Hwy.,
Computer Mart

580 W. 14 Mite Rd., Clawson
Hobby House

1038 W. Tarritorial Rd,, Battle Creek

1570 3td Ave,, New York
Computer Factory

485 Lexingion Ave., NYC
Computer House, Inc.

721 Atlantic Ave., Rochester

Center  C c Store The Computer Store

;‘s Dr. G Parking Bidg., Charleston
mputeriand

4579 Great Northern Bivd,, Wisconsin
N.Oimatead Byte Shop Of Milwaukee
Computerland €019 West Layton Ave., Graenfield
6420 Busch Bivd.. Columbus mwm:n': Way, Madison
Compulernand y Y.

Petted Microsystems
4265 W. Loomis Rd,, Milwaukee

Puerto Rico

The Microcomputer Stare

1568 Ave. Jesus 7 Pinero
Caparra Terrace

Canada

CANADIAM DISTRIBUTORS:
Micron Distributing

409 Queen S1.. W. Toronto, Ont.
M5V 2A8

Computeriand of Winnipeg

715 Portage Ave., Winnipeg, Men.
Coinpumart

411 Roosevelit Ave., Ottawa, Ontario
Computer Mart. L1d.

1055 Yonge St., Suite 208
Taronto, Ontario

Galactia Computers

103rd Ave., Edmonton, Alberta
Micromatic Sysiems Inc.

101 8136 Park Ra., Richmond, B.C.
Micro Shack of W Canads

333 Park Stree!, Regina. Sask.
Orthon Haldings Lid.

12411 Stony Plain Road
Edmonton, Albefa

Total Computer Systems

Ajax, Ontario

England

Tamays & Farr Ltd.

4 Morpan St.,, London

France

Sideg

45 Rue de ta Chapelle, Paris
Siveasa.

20, Rue de Leningsrad, Paris

ftsly

HOMIC s.r.l.
Piazza De Angali 1, Milano

Wast Germany

Rhode Island Etecironic Hobby Shop

i Y
Computer Clty Kaisersir. 20, Bonn
165 Angell Si., Providence i o 308
g:::‘b'-:k"“ Markatr. 3, 7778 Markdor!

8k
2181 and Broadway, Yankton Australla
Tennessee Corpulerware
Comouteriab 62 Paisisy St., Footscray VIC
mputerial

671 5. Menden Hall Ra,, Memphis g:lg;::lrs;:::r :)rr:va
H & H Elactronics Inc. Glen Wavarly, VIC.
S0 N, St, T Micro
Tona Undfiaid
Computar Port Sure-Load Software

926 N. Colllg, Arlington
Hauston Microcomputer Tech
5313 Bissonel, Bellaire

K.A, Eloct.

8090 Stemmons Frwy., Dallas

P.0. Box 26, Weston, AC.T.

South Africa

Eddia Talbarg
P.O. Box 745, Johannesburg

MIB_DL Peterborough, New Hampshire 03458 603-924-7296
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THE CONSUMER COMPUTER

Len Lindsay
1929 Northport Drive #6
Madison, WI 53704

Summer is almost upon us. Watch for a burst of
activity in the software and computer accessorics mar-
kets. Read the new ads & announcements with care.

A review will help put a perspective on the
product, but the best thing is to see it operating
before you buy it.That's one good reason to buy from
your local computer store.

IRIDIS #1
The first issue of IRIDIS has now been shipped by

THE CODE WORKS (Box 550, Goleta, CA 93017).
I have a copy and enjoyed it very much. IRIDIS

is a set of four programs on tape (or disk)
accompanied by a booklet containing the complete
listings for the programs as well as a line by line
explanation of how the programs work. The best way
to learn how to write your own programs is to look
at other good programs. IRIDIS is an excellent way
to do this, since the programs are well done, and
fully explained. The IRIDIS booklet also features
short articles explaining various aspects of your
ATARI computer.

The first four programs may not be earth shatter-
ing, but they show some of the things that can be
accomplished with an ATARI computer. The first
program, CLOCK, illustrates how to use ATARI
timer functions. It makes use of sound and fine
graphics to create a chiming clock. The time is not
shown with digital letters, but with the old fashioned
hour, minute, and second hands.

LOGO illustrates how to use ATARI graphic
commands to plot, draw and fill. It shows you how
fast the color of any area can change due to
ATARI’s method of using Registers to store color
information.

POLYGONS draws some very beautiful and
intricate patterns on your screen. You watch it as
it draws the pattern, then a few seconds after it is
complete, it is erased and a new and different
pattern is drawn. This is a good demonstration of
high resolution graphics.

ZAP is the only program that allows partici-
pation. You use a joystick in this game to control
a worm which constantly keeps moving around the
screen. Target squares appear randomly. You try to
manuveur your worm to hit the targets before they
disappear. You get points for cach target you
““cat’’, and your worm grows longer as well. If
your worm ever bumps into itself in its travels,
the round is ended. The game is over after 5 rounds.

That’s IRIDIS #1. It is available for $9.95
on cassctte or $12.95 on diskette. It is a good way to
learn about your computer, and add 4 good programs
to your program library.
ATARI BASIC CARDS
Another aid to ATARI users who are hoping to
learn how to program in BASIC is ATARI BASIC
CARDS. Since I was the author of this booklet,
I can’t give you an unbiased review, but COMPUTE
was given a copy for review. It is available from
MicroNotions, (1929 Northport Drive, Room 6,
Madison, WI 53704) for $5.

PROGRAMMA Emerges

PROGRAMMA INTERNATIONAL (3400 Wilshire
Blvd, Los Angeles, CA 90010) is one of the largest
personal computer software houses. They strive for
quality programs and customer satisfaction. They now
are supposed to have ATARI programs ready for
release. Plus some very exciting programs for the
PET/CBM. This includes ““TALKING CALCULA-
TOR" for the PET. PET users may be in for some
more excitement very soon.

AUTOMATED SIMULATIONS

Automated Simulations (1902 Old Middlefield Way,
Suite 15, Mountain View, CA 94043) has some new
additions to its excellent linc-up of programs for the
PET and APPLE. COMPUTE #1 provided a full
page review of their DUNJONQUEST program
Temple of Apshai. Now they are offering LOWER
REACHES OF APSHAI, a data tape (disk) for

usc with the Temple of Apshai program. Computer
Role Playing addicts will rejoice with this extension
of a great simulation.

If you aren’t familiar with Role Playing, and
want to case into it (instead of taking on the full
blown Temple of Apshai) I have reviewed their two
MICROQUEST games, Datestones of Ryn and
Morlocs Tower. They now are almost finished with
a science fiction adventure, Rescue at Rigel. I will
keep you posted about these sophisticated simulation
games.

The Word Is Out

Dymax is coordinating a serics of more than 10
books for PET, ATARI, APPLE and RADIO
SHACK. The books are user oriented and should

be a good source of information. Each book is written
by a TEAM of authors, usually 3 or 4. This

provides feedback for each co-author as well as several
perspectives on the books content. | am familiar

with this because I am a co-author for the

ATARI GAMES AND RECREATIONS book and
lcad author for the PET GAMES AND RECREA-
TIONS book. Both books should be available this
winter, along with some of the other Dymax books.
(Editors Note: Watch COMPUTE for preliminary

reviews. RCL)
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ATARI CHESS

The ATARI CHESS cartridge for the ATARI 400 or
800 computers is now available, and I have used one
in my system at home. The chess board is a green and
gold checkerboard with a maroon border. The picces
arc black and white, and make usc of ATARI's

high resolution graphics for easily identifiable picces.
A blue box or ‘‘cursor’’ is used to show where on the
board you are. That makes 6 different colors dis-
played at once on the screen - quite amazing, con-
sidering that there are only 5 color registers. (NOTE:
exact colors vary from TV to TV).

You use a joystick to move your pieces. This may
sound weird, but it is very easy, and reliable. (Just
sit back in a comfortable chair with the joystick,
and challenge the ATARI.) I have played the other
chess games, and communicating grid locations to the
computer is a chore. The ATARI method is so simple,
even a young child can play. And there are 8 levels
of difficulty, to satisfy all ranges of players, even those
just learning to play. As the level goes up, the ATARI
thinks longer about its move. According to the docu-
mentation, the lowest level (level 0) averages about
15 seconds per move. The next level (level 1) averages
30 seconds per move. Level two averages 45 seconds,
level 3 - 2% minutes, level 4 - 3 minutes, and level
5 about 10 minutes. The two remaining levels take
quite a bit of thinking time, and would be only for the
very serious player. Level 6 takes about 9 hours per
move, and level 7 about 10 hours per move. The
skill level can be changed at any time during the
game if desired. In my games at level 1 it took about
10 seconds per move - at level 2 about 15 seconds -
about 3 times faster than stated in the documentation.

Moving a piece is a very simple matter. You
simply move the ‘‘cursor’’ to the top of the piece you
wish to move. The cursor moves box by box, con-
trolled by a joystick. When the cursor is on top of
any piece it blinks, alternating box and piece to allow
you to see both the cursor and the piece on the
square. The cursor will continue moving from square
to square until you hit the red controller button.

If the cursor is over one of your pieces, the piece

will go into blink mode. You now move the piece by
Jjoystick control while the cursor remains in the original
location for reference. When the piece is where you
want it, simply hit the red controller button again
and the move is made, unless it is an illegal move.
The ATARI will not allow you to make an illegal
move, but beeps to tell you to try again.

ATARI CHESS includes many polishing touches
that make playing enjoyable, and less frustrating. If
you are put into check, your king begins flipping
around, inside its square, softly beeping (you will
not be able to miss it). Anytime you move a piece
that would leave your king in check the word CHECK
appears in the top corner advising you of this
situation.

Perhaps the nicest feature of ATARI CHESS is

that you can leave to get a sandwich while the
ATARI is thinking about its move, and when you
come back you will know just what piece it moved.
[t puts the *“‘cursor’ in the piece’s original location
and blinks the piece in its new location. The cursor
and blinking remain on until you move the joystick
(then the piece remains in its new location and the
cursor follows your control).

You can play the white or black pieces, with
white going first. If you wish to set up a particular
chess situation, simply hit the *‘S’’ key on the key-
board, and place or delete pieces anywhere on the
board, again under joystick control. Hit any other key
when the set-up is as you like it. This is nice, if you
would like to redo a move (after you saw how ATARI
clobbered you) - simply put ATARIs piece back, and
replace yours. Castling and En Passant capturing are
allowed and explained in the documentation.

ATARI CHESS plays a fairly good game in its
lower levels. I leave testing the top levels to someone
with more time, since it takes so long to make its
moves. At the easiest levels it would be a good way
to learn how to play chess, for it will not let you
make an illegal move, and it doesn’t think too long
about its own moves.

ATARI CHESS vs SARGON 2

I took my ATARI computer (and ATARI CHESS)
over to a friends and challenged his TRS-80 SARGON
2. We played two games. The first game was
SARGON 2 at level 0 and ATARI CHESS at level 1.
This seemed to be an even match - both took about
6 seconds per move, until the end when ATARI
took about 20 seconds each for a few moves. After 17
moves, each side had 13 pieces left. Move 18 was
very bad for ATARI - it missed taking SARGON’s
queen with a pawn (and no threat afterwards either).
After 68 moves the winner was ATARI CHESS.
That called for a rematch. SARGON 2 was set
to level 1 and ATARI CHESS at level 2. This time
the difference in thinking times was noticable. The
first 20 moves ATARI CHESS took only about 7
seconds per move, while SARGON took about 26
seconds. The rest of the game, SARGON generally
took a bit longer thinking time. The extra thinking
time must have paid off, since SARGON 2 won after
60 moves. They traded queens on the eighth move.
This match pointed out some of the cosmetic
advantages of ATARI CHESS. Its graphics were far
superior, and easy to follow. My friend would use
my ATARI CHESS moves as input for his move
against SARGON 2. I'in turn would take SARGON’s
move as input to ATARI CHESS. The ease of entering
moves with a joystick for ATARI CHESS was
quite evident - I was relaxing on the floor 6 fect
from the 25 inch color TV with my joystick, while
my friend sat next to the TRS-80 continually calculat-
ing the pieces starting and ending grid positions. @



MAY/JUNE, 1980. ISSUE 4. COMPUTE.
s, i i %!%gggifvrv
s 3‘

(-

Did you read about the Dungeonmaster who became so
enchanted playing a real life version of Dungeons and

Dragons that he disappeared for a month?
You'll be able to hold on to reality just a little better when you play
the Dunjonquest™ computer version, the greatest of all the role-playing

fantasies.
But don't bet on it.

Sit at your computer. You're the hero. Enter the
Dunjonquest '‘Temple of Apshai'* and into the
greatest fantasy adventure you've ever experienced.
The Temple has over 200 rooms and catacombs in
which lurk more than 30 kinds of monsters and
beasts ready to do you in —in real time —before you
can reach any of the 70 or so treasures waiting for the
hero. You may spend days, weeks, months...the rest
of your life.. striking at the forces of evil, or running
from them, or calling on powers you can never com-
pletely understand. Always, always demonstrating in
varying degrees your strength, constitution, dexterity,
intelligence, intuition, the force of your ego.

Unlike chess or bridge or monopoly,
this role-playing game —like other good
role-playing games —is an experience
rather than a game: it is not played so
much as it’s lived or experienced. Your
alter ego goes forth into the world of
demons and darkness, dragons and
dwarves. Your character will do whai-
ever you want him (or her or it) to do.

ROOM HO. 3

WOUNDS 188 7%
FATIGUE 108 %

TOTAL SLAIN
S

Actual photo of screen during a Dunjonquest game.

In Room 3 in the Temple of Apshai, our hero observes
two treasures unattended by dragons, monsters or
demons... for the moment. He is completely free of
wounds; he is not at all fatigued. He carries 44 pounds of
armor and 19 arrows in his quiver. He has already slain
five demons. Will he capture the treasures before moving
on...or before the forces of darkness intercept him?

"“The Temple...' comes complete with a superbly
illustrated 56-page rule book and cassette program,
designed to operate with the Level 11 16K TRS 80, the
PET 32K or the Apple II 48K {Applesoft} computer.
Only $24.95 complete, including shipping and
handling on orders placed within the next 30 days.
{Apple or TRS 80 disk available for $29.95).

Dunjonquest’s ''The Temple of Apshai’’ is guaranteed
to be the best version of Dungeons and Dragons/
Dragons and Dungeons. It's a product of the two guys
who are Automated Simulations: Jim Connelley and
Jon Freeman. Jim is a Dungeon Master, running con-
tinuous D & D campaigns. He's been a data pro-
cessing professional with Westinghouse, GTE
Sylvania, Logisticon...an expert in computer-based
math-modeling and in simulation of complex phe-
nomena. Jon is a game player, designer and author.
He's a frequent contributor to Games magazine; his
book, ''The Playboy Winner's Guide to Board
Games'' is a paperback best-seller.

As we said, guaranteed: Guaranteed to be the best
version; guarantced that you'll be happy with it.
Order now, use it for two weeks. If you don't enjoy
completely this fantasy adventure experience that
goes beyond all others, send it back to us. We'll
refund your money in full; no questions asked.

Master Charge or Visa card holders: charge ‘‘The
Temple of Apshai’’ to your credit card. Just call our
toll free number: (800) 824-7888, operator 861 (In
California, call operator 861 (800) 852-7777. In
Hawaii and Alaska, operator 861 (800) 824-7919) and
you can begin enjoying your Dunjonquest game in
days. Or send your check for $24,95* {or $29.95)° to

Automated (g
Simulations .' Py
Dept. K 'T‘;, d i
P.0. Box 43?.2 . . 7
M t iew, ¥
o P

*California residents, please add 6.5% tax.

st S St
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D & R CASSETTE SYSTE

Here’s something that should be of interest to anyone
considering adding another cassette drive to their PET
system. D&R Creative Systems, PO Box 402B, St. Clair
Shores, MI 48080 is now producing a cassette drive
with a built in counter and several other features at a
selling price that is less than the Commodore C2N
cassette drive. The D&R $2545 Cassette System con-
sists of a self contained, epoxy potted interface module
and a Sanyo M2545A recorder. The recorder is
specially modified to sense when the recorder buttons
arc pressed and operates identically to the PET cassette
drive with full program control. The cassette recorder
is still fully warranted by Sanyo, even with the slight
modification.

The interface module plugs directly into the cas-
sette port at the rear of any model PET and fits flat
against the back panel. Because of the physical size of
the interface module, it cannot be used with the
cassette interface that is located inside the PET. There
are four separate cables from the interface module
which connect to the recorder REM, EAR, MIC,
and added sense connectors. The sense connector is
located inside the unused battery compartment which
requires removing the battery compartment cover in
order to make the connection.

Besides the digital counter for normal program
indexing, the D&R Cassette system can locate pro-
grams audibly using the Fast Forward Cueing feature
of the Sanyo recorder. While the recorder is in the
Play mode, the Fast Forward button can be depressed
and you can hear the programs pass by the recording
head at the Fast Forward Cueing speed. It is very

[Robert W. Baker,
15 Windsor Drive,
Atco, NJ O80OO4

easy to hear the 10 second leader at the start of
each program and simply count the programs as they
pass by to get to the desired program.

I recently tested a sample D&R Cassette system
on an older 8K PET and a new 32K PET. I
found no compatibility problems with tapes switched
between the D&R Cassette system and three different
Commodore C2N drives. D&R Creative systems does,
however, warn of possible incompatibilities due to
head alignments of the Commodore drives since
Commodore has changed their cassette unit several
times since the PET was introduced. Another point
of interest is that the D&R Cassette system operates
with the volume and tone controls of the Sanyo re-
corder all the way up and does not require any
intermediate, special settings.

The only disadvantage of the D&R Cassette
system is that the MIC and EAR cables cannot both
be connected to the recorder at the same time. You
must switch the cables to the Sanyo recorder when-
ever you switch between reading or writing a tape.
This slight inconvenience seems a small price to pay
when one considering the digital counter and Fast
Forward Cueing features provided. Also, the Sanyo
recorder can still be used as a standard recorder
with a built in microphone and automatic level control
for recording. Thus, the recorder could be used to
take notes while working on a new program. All in
all, the unit is very reliable and should be quite
attractive considering the features provided at the
current price of $83 plus $3 shipping. ©

DR. DALEY presents
Software for the PET and the APPLE

Dr. Daley’s software is proud to announce
the release of a package of our best selling
programs.

These programs, regularly retailing for over
$400, have been assembled into a single

Charge your order to
MC/VISA

50 PROGRAMS ONLY $69.95*

Your order will be shipped within four business days from receipt.

master charge

Trl NTPRAANA (ARD

DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103

Phone (616) 471-5514 Sun. thru Thurs., noon to 9 p.m. eastern time.

package for only $69.95. Included is our best
selling TREK3, CHECKBOOK, and a mailing
list, tutorials, games and puzzles for every
member of the family. All attractively
packaged in an album.

VISA
* Disk version
$10 extra.
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Personal Computer Breakthrough

The Ohio Scientific Challenger 1 is a
Dramatic Demonstration of Price and Per-
formance in a Single Package

Announcing the microcomputer that scored a
dramatic breakthrough in price and performance
at a terrific system price!

Price/Performance Leader
The development of the Ohio Scientific Challenger
1P marked a price revolution for microcomputers.
Consider the following features:
(1) Microsoft BK Basic-in-ROM
(2) 4K RAM--Expandable to 8K on board
(3) Full 53 Key keyboard with upper and lower case
(4) Elaborate graphic display capability
(5) Uses a standard cassette for input
(6) Uses a standard television with an RF modulator

for video output

All of these features makes the Challenger 1P a best
buy for a beginner or hobbyist on a limited budget
wishing to get involved with microcomputer, such as
students & their educators, and various other pro-
fessionals.

Already Looking Ahead??

Of course, we are not beginners forever (hope-
fully!!). What happens to the C1P then? Is it obsolete?
That answer is a definite no!!

Consider the specification facts on the expanda-
bility of the Challenger 1P:

(1) A fully expanded Challenger 1P can support:

(a) Basic-in-ROM

(b) 32K of RAM memory

(c) Dual Mini-floppies

(d) cassette

(e) printer

(F) modem

(g) full BUS expansion capability via the OSI

48 line BUS through which over 40 accessories
can be added (A/D,D/A, voice output, /O
re memory, etc.)

As you can see, the Challenger 1P leaves more
than adequate room for expansion. Thus, the system
is not one you will have to 'get rid' of as you pro-
gress to more sophisticated computer functions.

Interested??

Here are the specifics for ordering the systems:

Challenger 1P with Disk Capabilities

If you are familiar enough with computers to
realize the importance of disk storage, then the
Challenger 1P Mini Floppy is a prime consideration.

At $995, it is the first microcomputer system to
offer disk storage capacility under $1000, another
breakthrough. The C1P MF offers the advantage of
using either Basic-in-Rom or Pico-Dos, a compact
DOS. The unit comes standard with 12K of RAM.

Additional memory can be added anytime by
simply plugging in additional RAM into the socketed
memory board. Upon adding 8K additional RAM to get
to 20K, you may run OS65DV3.1, a full-fledged DOS
allowing named program and data files as well as
random and sequentialaccess capabilities to these files.

Why System Packages?

Microcomputers are sophisticated devices that re-
quire more than the initial purchase. Once the pur-
chase is made, a quick second, third, and even
fourth trip is necessary to secure the accessories
necessary to operate properly. To save you the addi-
tional trips, we have made two system packages
available to the public at great savings.

System Package #1: Challenger 1P

(1) Challenger IPW/4KRAM ............... 349.00
(2) Additional 4K RAM(installed)............. 69.00
(3) Challenger 1P workbook ................. 7.00
(4) Howard Sams schematics ................ 8.00
(5)3 Softwaretapes . ..................... 22.00
(6) 10 blank datacassettes ................. 15.00

TotalListprice ............ ... ... ... 470.00
CCSBSystem1Price ........... es..+399.00

System Package #2: Challenger 1P MF

(1) Challenger 1IP MFw/12KRAM ... ... ..... 995.00
(2) Additional 8K RAM(installed). . ... ... .... 138.00
(3) Challenger 1P workbook . ................ 7.00
(4) Howard Sams schematics ................ 8.00
(5) 0S65D V3.1 operatingsystem . ........... 50.00
(6)3 SoftwareTapes . ................. ..., 22.00
(7) 10blank diskettes ..................... 35.00

Total ListPrice .................... 1255.00
CCSBSystem2Price ............ ... 1088.00

You will notice the system price reflects a 15%
savings over typical list price.

(1) Freight and insurance are added to the cost of each package. Add $6 for #1 and $9 for #2 for delivery anywhere in the continental

US. Qverseas deliveries are available at a higher freight rate.

{2) Funds transfers are handled easiest by money order or certified check, as this insures the quickesl turnaround.
Personal checks require 10-14 days to clear. Also, Visa & Mastercharge are accepted for your convenience.

(3) All deliveries are made via UPS.

(4) Warranty: A standard 60-day parts and labor warranty is in effect when purchased. After this period, parts are guaranteed for | year
from purchase. Service work is done in-house whenever possible for a quick turnaround.
(5) Want more information? Write for our OSI catalogs. Enclose $2.00 for brochures & handling.

COMPUTER CENTER OF
SOUTH BEND

51591 US 31 NORTH SOUTH BEND IN 46637 (219) 277-4655
Store Hours Mon-Saturday 12-8



Software

DOMINOES S 6.95

a8 RPN CALTLLATIN BE

RPN MATHPACK $19.95

TIME 100 NI ¢ EEDERAN 2%

-

SPACE WARS

FORECAST

DEPTH CHARGE

HOME ACCOUNTING S 9.95

SHOOTING GALLERY

$ 9.95

for the PET

S 6.95

SUPER NIM S 6.95

DIR/REF

GRAND PRIX S 6.95 ES.P.

canmant

$ 6.95 $ 9.95

BASKETBALL $ 6.95

All orders include 3% postage and handling with a minimum of
$1.00. California residents include 6% Sales Tax.

VISA MASTERCHARGE

PET IS A TRADEMARK OF

COMMODORE BUSINESS MACHINES, INC. BATTLE SHIP

( PROGRAMMA

INTERNATIONAL, inc.

3400 Wilshire Blvd.

Los Angeles, CA 90010

(213) 384-0579
384-1116
384-1117

\— J

Dealer Inquiries Invited ZAP

$ 695

S309NpPoJUg weuboug auemiajos ww WVE @@EEF’ [Eﬂ
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Fur your conventence in making use of the following article, 've reprinted a
portion of Chuck fohnson’s excellent article in Best of the PET
Gazette, p.42. RCL

PET ting WITH
A JOYSTICK

Harvey B. Herman
Chemistry Department
University of North Carolina
at Greensboro
Greensboro, N.C. 27412

My older style PET keyboard gets banged around
quite a bit when my kids play games which usc the
number pad. A recent PET-Pourri column in Kilo-
baud (1) prompted me to install a joystick on my
PET in order to save my keytops from further wear.
This article is intended to share my experiences
with this project and to encourage other fumble-
thumbs like myself to try it.

I purchased the Atari-joysticks from Sears as
suggested in the above column (catalog #6C99835)
for $9.95 each. Since I could not find a mating
connector, I cut off each end and attached them to a
User Port connector as per the instructions (see also
refs 2 and 3). The latter connector can be pur-
chased from any number of companies (e.g., AB Com-
puters). Four signal diodes (1N662), whose specifica-
tions I believe are not critical, are also used in this
super simple interface circuit which can be constructed
in about 1/2 hour. Check to make sure that the
diode cathodes are connected as shown in the circuit
diagram (1) and the color coded wires of the joystick
are connected to the proper pins of the User Port
connector. Otherwise no special precautions are
necessary. I did it right the first time (yes brag!)

This neat hardware would, of course, be useless
without software to work it. Cursor magazine (4)
has supplied several programs which have a joystick
option. I tried these first (Demon, Canyon, Pickup
and Nab) with happy success. These programs are
written to work with various model joysticks wired and
oricnted in different ways. Since my configuration
was fixed I modified the joystick subroutine in each
Cursor program to skip the test step. That procedure
can be tedious if a program is run repeatedly. The
following changes in the Cursor joystick subroutine
should work for all Atari-type joysticks wired according
to the circuit diagram in reference 1:

61030 PRINT: FORI = 0to 5: READ T, P:

GOSUB 61120:
T = T: J(T) = P: NEXT I

61120 T = INT (T/16) AND T: RETURN

61250 DATA 255, 5, 223, 4, 239, 6 127, 8, 191, 2,

63,0.7,1,9,3

I ran the original program once to find the
values in the T array and used data statements in the
modified program in order to skip the test step. This
considerably speeds up the beginning of a game. 1
have deliberately ignored the rational behind the bit
manipulations in statement 61120. It is not necessary
to understand that in order to use joysticks. I empha-
size this point because I hope it will encourage
PET users who may strain at bits to attempt pro-
Jects such as described here. In a future article I
may try my hand at a tutorial for those who wish
to delve into this mystery further.

If a program was not written with a joystick
in mind another modification procedure must be used
to convert it away from number pad use. As an
example I modified the program Obstacle (5) which
utlitzes the full keyboard as two pseudo-joysticks.,
Each player manipulates his piece (screen character)
with the now standard keyboard patterns, ‘W, X, A
and D’ and '‘8, 2, 4, 6°". The object is to keep from
running into the screen trail left by the other
player - the first to do so loses. As with many games it
is easier to use than to describe. The following
statements in the original program are used to sense a
keypress by a player and change direction if necessary:

260 GET R$

265 IF R§ = “W’ THEN AD =1

300 IF R$ = ‘8" THEN BD =1

If W is pressed the direction of the player on the
left’s piece is changed to up. If 8 is pressed
the direction of the player on the right’s piece is
also changed to up. Player and direction are deter-
mined by the above keyboard pattern which can be
learned quickly by new players.

Converting a program like this to joystick use is
very easy. The following statements will do this:

260 M = PEEK (59471)

265 IF (M OR 240) = 247 THEN AD =1

e

300 IF (M OR 15) = 127 THEN BD = 1
®

The elipsis can be fleshed out with the help of

the table below. A peek at the User Port gives a
unique value for each position of the joystick as long
as only one is being used. It is necessary to ‘‘mask’’
with 15 or 240 if the possibility exists of both

being used at the same time. If only one joystick

is used and it doesn’t matter which, a further opera-



%0 " COMPUTE.

MAY/JUNE, 1980. ISSUE 4.

tion with the peeked value generates simpler numbers
(shown in the last column of the table). This

““trick”’ was used in statement 61120 in the cursor
subroutine and the resulting values used in the main
body of the program.

In summary, I feel this is an excellent project
for a beginner. The interface is quickly and easily
put together. It is not difficult to modify existing
programs for joystick use. “‘Old”” PET owners with
disappearing keytops will appreciate the saving on
wear and tear. To be fair I should say that every
program is not suitable for conversion. When fine
control of movement is required joysticks may be
difficult to use. Some players with poor hand-eye
coordination may still prefer the keyboard. As for me
it seems quite natural to chase and catch some seem-
ingly elusive demon with my movements under
reflex control by a joystick.

REFERENCES
1. Kilobaud Microcomputing, Robert W. Baker, January 1980,
p.14

2. PET User’'s Group Newsletter, Vol. 0, No. 3. p.6, 1978

3. Best of PET Gazette, Chuck Johnston, p.42, 1979

4. Cursor Magazine, P.O. Box 550, Goleta, CA 93017

5. Dilithium Press, P.O. Box 92, Forest Grove, OR 97116

TABLE
= PEEK (59471)

POSITION Joystick 1 Joystick 2 T = INT (T/16)
ANDT

center 255 255 15

left 223 253 13

right 239 254 14

up 127 247 7

down 191 251 11

button 63 243 3

left up 95 245 5

right up 111 246 6

left down 159 249 9

right down 175 250 10

mask T OR 15 T OR 240

From: PET AND THE

Chuck Johnson
JOYSTICK ATTACHMENT STANDARD

The Atari Joystick terminates with a DB-9 connec-
tor; six of the nine circuits are used as follows:

DB-9PIN FUNCTION

1 Up Switch

Down Switch
Left Switch
Right Switch
Not Used
Push-Button Switch
Not Used
Ground (common)
Not Used
Pin numbers for the DB-25P are marked on the
connector. User Port pins are on the bottom row of
a 12 position edge connector. Proper polarization of
the edge connector is strongly recommended.

LR~ N

DUAL JOYSTICKS

Note that the buttons are wired through diodes
to both the UP and DOWN functions of their joy-
sticks (pins E and F and pins K & L). When a
button is pressed, the PET data lines react as though
the joysticks were pushed up and down simultaneously
(an impossible condition for the position switches to
generate). The decoding standard will, as we shall see,
interpret this condition as a button movement. The
diodes act as ‘‘one-way streets’” for current flow and
prevent the real UP and DOWN switches [rom closing
both circuits.

Orientation of the diodes is very important. We
want current to flow from the data lines to ground.
When soldering the diodes in place, orient them with
their cathodes (‘‘banded™ ends) connected to the joy-
stick suttons (pins 14 and 22 on the DB-25P).

If the user is not interested in using the buttons,
the button lines may be left unconnected and the
diodes omitted.

A DB-25P connector will accept two joystick connec-
tors; the DB-25 may then be wired to a User Port
edge connector, according to the following table:

JOYSTICK DB-9S PIN DB-25P PIN USER PORT PIN USER PORT FUNCTION
1. UP 1 9 F PA3
DOWN 2 10 E PA2
LEFT 3 11 D PA1l
RIGHT 4 12 C PAO
BUTTON 6 22 Diodes to E and F PA2 and PA3
GROUND 8 24 A GROUND
2. UP 1 1 L PA7
DOWN 2 2 K PA6
LEFT 3 3 J PA5
RIGHT 4 4 H PA4
BUTTON 6 14 Diodes to K and L PA6 and PA7
GROUND 8 16 N GROUND o)
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APPLETIVITES AT THE
WEST COAST COMPUTER FAIRE

Joe Budge
2507 Elderwood Lane
Burlington, N.C. 27215

The West Coast Computer Faire, held March 14-16
this year, was the focal point for many Apple Compu-
ter dvelopments. Several companies introduced signifi-
cant new software and hardware. These new intro-
ductions should greatly enhance the Apple’s capa-
bilities. User groups from all over the world convened
at the Faire to start an international user’s group.
The group then sponsored a full day of seminars

on the Apple, with subjects ranging from the Apple’s
invention to its application in music and foreign
language instruction.

On March 13 representatives of 60 member clubs
met in San Francisco to formally initiate the Inter-
national Apple Core. Directors were clected, lengthy
discussions were held, and policies were worked out.
Directors and officers met for the following two days
arranging quite a few important details.

The International Apple Core (IAC) will be a
non-profit organization dedicated to the exchange of
information among Apple Computer users. This will
be broadly interpreted to include technical informa-
tion, software, programming information, and any-
thing else which can benefit Apple users throughout
the world. In addition the IAC will provide for
communications between members and the various
product manufacturers. The International Apple Core
will not be affiliated with Apple Computer or any
other manufacturer. Specific arcas of IAC activity
will include publication of the ‘*Orchard’’, mainte-
nance of a public-domain software library, support of
special interest groups, support of software and hard-
ware standards, technical support, promulgation of
ethics, and organization of annual Apple - faires.

The IAC does not intend to have individual
memberships. Only non-profit Apple user groups may
be members. Educational institutions and other
interested non-profit organizations may become
associate members. They will be entitled to all the
free printed information the IAC provides its members,
but can not vote for directors. Commercial enterprises
may become sponsors, entitled to information and par-
ticipation in standards establishment. They, too,
would be non-voting, but would reccive preferential

advertising treatment in IAC publications. Dues for
members and sponsors will be $50 and $200, respec-
tively. They will be collected every January First.
Associate members pay no ducs.

The ‘“‘Apple Orchard’’ will be the TAC's official
magazine. It will be published quarterly, starting
September First. The ‘‘Apple Orchard’” will replace
future editions of ‘‘Contact.”’ *‘Contact’’ had been
sent by Apple Computer to all registered users.
Unlike ‘‘Contact,’’ the ‘‘Orchard’’ will be available
either by subscription or by sale through clubs or
stores. Apple Computer Company intends to purchase
some ‘‘Orchards’’ from the IAC. One copy will be
sent to each newly - registered Apple owner to tell
them about user groups.

A number of committees and special interest
groups were established to deal with specific subjects.
The IAC will try to establish a hot-line for technical
and software problems. Until permanent arrangements
can be made, Apple owners will have to continue
using current lines provided by various clubs and
Apple Computer, Inc. Neil Lipson’s software
committee will be collecting, documenting, and dis-
tributing a diskette a month to the member clubs.
These will contain public domain software and will be
distributed free of charge. The IAC will also distribute
to members application notes from Apple Computer
and other suppliers. Special interest support includes
educational and legal application groups, a handi-
capped usage group, and a ham radio net. Anyone
wishing to contact the International Apple Core may
write them at P.O. Box 976, Daly City, Ca. 94017.

The International Apple Core sponsored a series
of Apple seminars during the second day of the Faire.
The subjects covered a variety of fronts, from the
workings of graphics and the disk operating system
to applications of different languages such as Forth
and Pascal. The most interest was shown in a pair
of lectures by Steve Jobs and Steve Wozniak, the
inventors of the Apple. They told how the Apple
started as a video terminal used to play games on
telecommunications networks. Being members of the
Homebrew Computer Club, they became interested
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in microprocessors. With that, Jobs and Wozniak
started to add processing and memory to the video
terminal, added a hand - assembled Basic inter-
preter, and so on. Before they knew it, they had a
microcomputer on their hands. The new machine was
so popular at the meetings that Jobs and Wozniak
decided to print up a circuit board. That way their
friends could build the new micro too, while they
were freed from supervising everyone’s assembly and
debugging. To recoup costs the two began sclling
computer boards with a set of instructions and a
parts list. That worked fine for a few months.

Then one store owner decided to take 50 boards,

but only pre-assembled and tested. Thus was born
Apple Computer Company.

Apple Computer has, obviously, grown considera-
bly from those meagre beginnings in 1975. Upon
realizing the advantage of the single-board computer
over the buss machines, Apple made a few improve-
ments to smooth out the rough edges. They added
1/0 decoding to the peripheral slots, a cassette
interface, dynamic RAM, and better video. This
created the Apple II. The Apple II has been so
successful and so versatile that Apple has
determined not to obsolete it. New equipment will
allow Apple to easily specialize in certain areas.

For example rumors abound of a new business
machine similar to Radio Shack’s Model II, as well
as of a new Pascal teaching machine. Whether these
rumors are true remains anyone’s guess. Nevertheless
Apple is trying to solve the problem of making a
computer that is at once sophisticated and yet
doesn’t require high intelligence to operate.

Many fascinating new products introduced at the
Faire demonstrate the Apple II's potential and ver-
satility. The show - stopper was Microsoft’s new
Z-80 board. This board, which plugs into one of the
Apple’s peripheral slots, can supress the 6502
microprocessor and turn on its own Z-80. It uses
the regular Apple memory and 1/0O devices. Priced
at $350, the board comes complete with two diskettes
containing CP/M and Advanced Microsoft Basic.
Production and distribution should start in May.
Fortran, Cobol, and other advanced languages should
become available for the Z-80 card during the
summer. On the applications side of the fence an
equally significant development was Programma
International’s unveiling of a general accounting
package. Priced around $200, it appears every bit
as capable as IBM’s package for the 5110. IBM'’s
software sells at 10 times the price. Three manu-
facturers introduced eighty - column video boards
for the Apple’s text display. These are for tele-
communications, word processing, and use with the
Pascal editor. The boards were priced from $200 to
$400, and should be available in most retail out-
lets at press time. With all these new develop-
ments, the next year looks to be extremely inter-
esting for Apple users everywhere. o)

Computer House Div.
Announces

Programs for Apple
“lLegal Accounting”................ $1200.00
“’Retail Accounts Receivable”........ 400.00
’Political Party Mailing List”..........

Programing Tools
For the Commodore/Disk

“SOF-BKUP” — $40.00
Faster & Error Free Disk Copy

“FET/RECOVER"” — $65.00

File Editing Tool;, Examine Data Files, Fix
Destroyed Pointers, Sectors may be Read,
Modified, Displayed or Written — Also Files
may be Re-chained

“SUPER RAM" — $20.00

Diagnostic Routine Checks Every Possible RAM
Address on 8K, 16K & 32K Commodore Com-
puters

Available on Diskette right now.....
All 3 above only $105.00 retail

ENGINEERING & MACHINE SHOP
Programs for Commodore System

“Machine Part Quoting”.............. $280.00
“Trig & Circle Tangent”.............. 70.00
“Bolt Circle”........................ 25.00
“Spur Gears''.......... .. . i, 35.00
““Beams; Stress & Deflection”’......... 145.00
“Tank Thickness"’

For Filament Winding............... 85.00

All 6 for only $495.00

And many others coming soon — including RPG
for Commodore — Ask for Catalog #80-C2.

COMPUTER HOUSE DIV.
1407 Clinton Road
Jackson, Michigan 49202
Phone: (517) 782-2132
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The APPLE Pl Trading Library 5. o,

We have well over 3500 public domain programs on
148 disc sides in our Apple PI library. Copies of our
November catalogue (showing 2780 programs) are still
available for $1 plus 50 cents postage from our news-
letter editor:

Rodney Nelsen

9711 Josephine St.

Thornton, CO 80229 Ph. (303) 451-7577

Later arrivals are shown in our monthly news-
letters, available at $1.00 each.

While most of the approximately 800 plus pro-
grams on our Apple PI slices #1 to 20 and 178 to 200
are either original efforts by our members (both
local and out-of-state) or have been modified for the
Apple II from a magazine listing, there are probably
a few donations that originally came from other
sources. Copyrighted programs are not supposed to be
in our trading library out of respect to the commercial
copyright holders. So if a copyrighted version of a
program appears in error, please let us know so that it
can be removed. Also, since many of our members
belong to several Apple user groups, if they have
accidentally donated someone else’s program that they
did not have permission to donate to our group;
and we listed it unknowingly, we are sorry again.
Please inform us. The approximately 2400 programs
that we have received in trade from 21 other Apple
user groups are listed on our Apple PI slices #21
to 126.

Our programs were originally cataloged on a 32K
Apple without the Applesoft ROM card. All of the
programs on our disc slices (i.e. from 1 to 20
and 179 to 200) should have been converted to the
A.S. ROM card and should now work on a 48K Apple.
(In fact, some programs require 48K to operate.)

To convert an Applesoft program for non-ROM
use; load the program, call 3314. Then either save
it or run it. To convert a program from a non-
ROM card source to ROM, call 54514. This is not
needed if you have either DOS 3. 2. or 3.2.1.

The Hello programs on our disc sides (i.e., Apple
PI slice XXX (YYYYYYYY) ) identify the type of
programs on the disc (i.e. the word ‘Games’,
‘Finance’, ‘Utilities’, etc. will appear where the
Y’s are shown in brackets). The Hello program
on the disk slices that we have received from other
clubs is formatted the same way, except the club
name or location is shown in place of the Y’s
when the Hello program is booted. Their name is also
shown on the screen so that the donating groups
receive credit for their programs.

If you have a bombout, or see possible improve-
ments, please either note the circumstances (including
the configuration of your computer) of the bombout
on a card to us so that we can fix the program if

needed--or improve it yourself and resubmit it as
your donation. Either way, someone else will then
not have to wrestle with the same bugs you did.
The reason we need your configuration is that not all
programs will run on every Apple (you might not
have a needed accessory). As a side note, if the
hires page from a previous program is still on, then
(1) press CTRL-C to stop the program, (2) Poke
-16298,0 to turn off the hires page, and (3)

type run to start the program again. That should
fix that problem. All lores Graphic programs should
automatically turn off the hires page as one of their
first statements. But some don’t.

TO TRADE (FINALLY!!!
FOR NON-LOCAL MEMBERS. Other Apple user
groups, or individuals who just want to trade.
Please either send your discs or cassettes of programs
to me:

Terry N. Taylor

12319 E. Bates Circle

Aurora, Colo 80014 Ph. (303) 750-5813

I will copy your programs and return your choice of
our slices on your discs and mail them right back to
you. If you are a brand-new Apple user group, we
will trade you two sides for one to help you get
started, or even advance some programs on the under-
standing that you will later send some of your own
programs back to us. Fair enough?

When you donate programs, please take a minute
to jot down on 2 3 by 5 card the following:

1) Name of the program (exactly as it will be on the disk).
2) What language the program is in.
3) What type of program it is (i.e., Music, Finance,
Game, Hires, Etc.)
4) Author’s name and, if different, who actually listed
the program into the Apple.
5) Source of program (i.e., original program, or the
Title, Page, and Issue # of the magazine copied
from)
6) Length of program (if known) Also the starting
address if it is a Binary program.
7) Whether the program calls up any other programs, and,
if so, their names
8) What accessories, if any, are nceded. (i.c., pro-
grammers aid, 48K, type of printer, disc or cassette
based, etc.)
9) Finally, a short description (say 25 words or so) of
what the program does.
If you don't know one of the areas, just leave it blank.
Unfortunately, with over 3000 programs, not too many
people can remember exactly what each program does just
by looking at the title; so any help here is deeply
appreciated. Still, don't let it stop you from donating
your program if you fecl it is a hindrance. It won't be
the only onc that needs some documentation.
Thanks for reading this far and happy programming. e}
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Editor’s Note: In future issues, we’ll present interviews with
Marketing personnel from Atari and Commodare.

An Interview
With

Taylor Pohiman
Apple’s Product

Marketing
Manager ;o

Recently, I had an opportunity to talk with Taylor
Pohlman, Apple Computer’s Product Marketing
Manager. Taylor is 33 years old and came to Apple
less than a year ago from Hewlett Packard, where he
was educational marketing manager. During our inter-
view, he discussed two important areas -- computer
dealers and consumers.

He described two basic types of dealers, noting
that dealers are first of all businessmen and secondly,
tend to operate in those markets they are most
comfortable or experienced in.

The first type of dealer is the hobbyist who be-
comes a businessman. For these dealers, technology is
the key. Since the first-round hobbyist market is
pretty much saturated, Pohlman feels these dealers
have to start moving from hardware -- their original
orientation -- to software, and the application problems
of non-hobbyist users.

The second type of dealer is the retail businessman.
To them, selling computers is much like selling hi-fi
stereo systems. A fair amount of retail audio-visual
and electronics outlets are personal computer dealers,
he said, and many have already developed the exper-
tise needed to reach the computer market. A-V
stores may already be dealing with schools, for
example, and the educational market is a natural
for them. Small stores also relate well to small business-
men because the dealers, as businessmen, have them-
selves encountered problems in general ledger keeping,
manufacturing, accounting, etc.

‘“The personal computer market is emphasiz-
ing solution-oriented merchandizing as opposed to
hardware-oriented merchandizing,”” Pohlman said,
and this poses important challenges for all types of
computer dealers. He said Apple has 600 to 700
computer dealers, all with different interests, sales
and facilities. Some sell a single line and others a
complete line, from small games to minicomputers.

““The question they all have to ask is, who are
those hungry people outside the store who have
problems to be solved by a personal computer? At
Apple, we try to turn the dealers on to those markets --

and solutions -- whatever the dealer’s ‘focus’. By
‘focus’ I mean hobbyist, businessman, educator, home
entertainment user. . . .but whatever its focus, a
good Apple store doesn’t confuse the customer.

‘‘For example, the businessman doesn’t want to
know this microprocessor runs 20 percent faster than
that one. He wants to know will it solve his
problem? On the other hand, the store that just has
a bunch of hardware sitting around may respond well
to the hobbyist by making the hardware available on
the floor and letting him look inside.”’ (Incidentally,
Taylor Pohlman’s definition of a computer hobbyist is,
‘‘the individual who’s interested in the man-
machine interface.’")

He kept emphasizing that the key to the overall
personal computer market is problem-solving. In this
regard, Apple’s magazines and other literature are
designed to trigger people’s problem-solving
approaches and stimulate their imagination. He also
called attention to the company’s seminar program,
which encourages dealers to get out and give seminars
where the people are -- at Rotary Clubs or real
estate groups, for example. Apple provides instruc-
tional and advertising materials to dealers for this
purpose.

“‘For the dealer to survive in the new market-
place, he's also going to have to provide service and
support -- not just sales,”’ he said. Consequently,
Apple has a modular design and can be field-repaired
at over 300 dealer-based repair centers, in 24 hours.
If the dealer can’t repair it, he can simply replace the
failed part and send it to Apple for repair. This is
especially important to the businessman, who can’t
afford to have his general ledger or other system
go down for a week.

Turning his attention to consumers, he guessed
that there are ‘‘tens of thousands’ of Apples in
homes, schools, and companies. ‘‘We're the one
personal computer vendor that has achieved a truly
disk-based population -- as opposed to those who are
still out there hyping cassettes. Disk-based software
is more sophisticated and makes the Apple more useful
and powerful as a problem-solving tool.

““What I, as a consumer, want is a computer
that allows me to define a problem and allows the
machine to solve it in language and terms that [
can understand. If the problem is solved I could care
less what the machine is doing.”’ He added that the
level of computer awareness is very high but the
level of computer /iteracy is not nearly high enough to
create the ““home computer revolution,”” mostly be-
cause right now using a computer means you have to:

define a problem

- create an algorhythm to solve the problem

- write programs to express the algorhythm

- put the program in the computer

- run and debug the program
‘A lot of time is wasted trying to ¢ranslate information,
and this wasted time is directly related to the reluc-
tance -- or lack of reluctance -- of customers to get
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MADE IN THE SHADE:

AN INTRODUCTION TO “THREE-
DIMENSIONAL” GRAPHICS ON

THE ATARI COMPUTER

If you know anything at all about the Atari 400

and 800, you probably know that these machines give
you access to 256 colors. What you may not realize is
that these colors are specified with two independent
parameters which allow you to create ‘‘three-
dimensional’’ objects on the display.

The two parameters of interest are hue and
luminosity. Atari gives you access to sixteen colors
(the hues), each of which can be darkened or lightened
by setting the luminance to one of eight levels.
Traditionally, computers that offer limited colors
(sixteen total, for example) pre-select different hues and
luminosities for each color so that inter-color contrast
is always apparent, even when the picture is shown
on a black and white display. If two colors have the
same luminosity, you will not see any difference
between the colors when they are shown on a black
and white display - a phenomenon you should demon-
strate to yourself sometime.

The beauty of the Atari scheme is that the wide
range of available colors leads to the ability to create
some pretty pictures, even though only four colors can
be displayed at one time. The program presented here
illustrates a common graphics task - the representation
of a solid three-dimensional object through shading.

Since we can display three colors plus the back-
ground in a moderate resolution graphics mode, this
lets us represent a shaded cube. After all, you can
only see a maximum of three faces of a cube at any
given time. The function of the program, then, is to
create a two-dimensional representation of a cube in
which the ‘‘realism’’ results from the control of the
shading on each visible face.

In case you are not familiar with Atari graphics,
a short digression is in order. Displayed colors are
established by the SETCOLOR command which takes
the form SETCOLOR A, B, C in which A is the
color register (0-4), B is the hue (0-15) and C
is the luminosity (an even number from 0 to 14). (I
don’t know why luminosity isn’t set with numbers

David D. Thornburg
INNovision
P.O. Box 1317, Los Altos, CA 94022

between 0 and 7, but the use of even numbers doesn’t
present too much of a problem, as you will see.) The
hues (see Table I) are the various basic colors you can
use to draw your pictures, and the luminosities con-
trol the brightness from 0 (very dark) to 14 (almost
white). Once you have set the color registers, you
need to indicate which register should be used for the
various plotting commands. This function is performed
with the COLOR statement. This statement has the
form COLOR D in which D refers to the color
register in which the desired color is located. Now for
reasons that I don’t understand, the value of D is
generally larger than the color register number by
one. In other words, D = A + 1.

PROGRAM LISTING

10 REM ** SHADING DEMO

20 GRAPHIGCS 23

30 OPEN #1,4,0,“K:”

40 FOR I =0 TO 4: SETCOLOR 1,9,4 : NEXT I
50 X0=48: YO =36

60 COLOR 1

70 FOR I=0TO 40

80 PLOT XO0,Y0 +1 : DRAWTO X0 +40,Y0 +1

90 NEXT I

100 COLOR 2

110 FOR I =1 TO 24

120 PLOT X0 + 1,Y0-1 : DRAWTO X0 +1 +40,Y0-I
130 NEXT I

140 COLOR 3

150 FOR I =1 TO 24

160 PLOT X0 +40 +1,Y0-1 : DRAWTO X0 +40 +I,
170 NEXT 1 YO +40-1
180 FOR 1 =0TO 2

190 GET #1,A

200 IF A<48 THEN A =48

210 SETCOLOR 1,1,2*(A-48)

220 NEXT 1

230 GOTO 180
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Now that these tips on Atari color are under your
belt, it is time to try out the program.

The listing starts out by setting a moderately high
resolution full-frame graphics mode in statement 20.
This mode allows the display of four colors and con-
tains 160 x 96 picture elements - plenty for our need.
The OPEN statement lets us use a GET statement to
receive data from the keyboard without having to press
RETURN. Note that the Atari version of GET is
very different from the version you may be accustomed
to from Microsoft BASIC. Next, the color registers
are all set at the same color value so that when the
cube is first drawn you cannot see it. The front face of
the cube is drawn in COLOR 1 (from SETCOLOR
register 0) in lines 70-90, and the other two
faces are drawn in COLOR 2 and COLOR 3 in
lines 110-130 and 150-170 respectively. At this
point the computer waits in line 190 until a key is
typed. (Note that in Microsoft BASIC the program
would not stay at a GET command, but would
look once and be on its way.) Since I expect
to be GET-ting a keystroke from keys 0 through 7
(which have the Atari-ASCII values 48 through 55),
lines 200 and 210 convert the keystroke to an even
number between 0 and 14 for use in the SETCOLOR
command. This program looks for three keystrokes -
one for each face of the cube. As each key is
typed (try 5, 6 and 7, for example) a cube face will
become visible. The result is that a ‘‘three-dimen-
sional’’ representation of a cube is now nicely
displayed on your TV screen.

If you want to change the shadings, type three
more numbers between 0 and 7 and see what happens.
Next, for some more excitement, type J, K and L.
Once again you will see the shaded cube, but the
color will have changed from gold to more of a
magenta. As you can see, luminance values greater
than 14 cause the hue to change.

Now that you know about shading, you should be able
to make some truly beautiful pictures on the Atani
computers!

Table 1. Hue Values For The Atari Computers

COLOR HUE VALUE
GRAY 0
LIGHT ORANGE 1
ORANGE 2
RED-ORANGE 3
PINK 4
PURPLE ]
PURPLE-BLUE 6
BLUE 7
ANOTHFR BLUE ]
LIGHT BLUE 9
TURQUOISE 10
GREEN-BLUE 1
GREEN 12
YELLOW-GREEN 13
ORANGE-GREEN 14
LIGHT ORANGE 15 ©

INTRODUCING
FOR THE ATARI™

GUESSWORD — Based
on th: TV show Password. the
computer aives chies to the
‘secret woid. Trc faster vou
guess the word the highe
your score. Fei one ar two
players (grades 6+ cass $15.00

WANTED — Be adetecine
ana trark gowr. the weias that
have escaped vour wcTavulan.
Clues appeet on the screen i
the form of a 'Wanted poster
{grades 4-6). .. cass £15.00

WORD-SCRAMBLE —
Unscramble the words that ap
pear o the ~creen. Frve different
leveis 1r choose from Contains
the most frequentiv used words
in Primarv Readers. (grades -
4y, .. . ... cass $15.00

FISHING FOR HOM-
ONYMS — P.avthe popuiar

game of Fish witn the computer.
Thus tirne 2sk tor the homaonyms
0 the word-cards that appear in
your hand {grade: 3 61 . ..

cass $15.00

WORD-MATE — B.id
coempound words with the words
tha' have beer dealt to vou

Tryv 1o mare mnre zompound
words than the computer Dont
get stuck with the last zard
fgrades 3-6).. cass $15.00

COMING SOON...
PRESCHOOL FUN
MATH FACTS |
CRIBBAGE

S H.E.S.LS
P.C. Box 147
Garden City. M| 48135

Write for Free Flyer

DEALER ORDERS
WELCOME

Or Call: (313) 595-4722

ATARI 800
3-DIMENSIONAL GRAPHICS

Imagine, being able to put in memory any 3-D object and view it trom

any location and degree of rotation, underneath, inside o1 This v a
set of 3 programs W hstings that will run in 8K 16k mm tor

RES Programmed in Basic but executes very tast, and program s
casy to exprand Multiple color control software seiect ble resolution
Multiple color control, vottware selectable resolution Line Cippung &

pushing, telephoto wide angle, etc Manual covers giver examples tor
user-input of scenes
$2995 +1 50 PRH

WUMPUS ADVENTURE

Combmed Super Wumpus & Adventure with color graphies, soumid, and
more playerinterachon than any othes Wumpus-ty pe ame avadalile
User can control the way his arrows fly graphically and use

strategy i runtung away from the \Wumpus

16K W instruction manual
31445 + 150 PAN

SEBREE'S COMPUTING

436 Grantte Ave
Monrovia, Ca 41016
We alio carry 2 complete line of BALLY ARCADE software
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in line 10. Remember that this number is the size

of your dimensioned variables.
Refer to Table 1. Locations 140 and 141 form

the program-end address. Locations 142 and 143 form
the stack address and locations 144 and 145 form the

pointer to the end of memory used by the program.
The RUN command sets all of them equal to the

incorrect end-of-program pointer. Lines 10 through 40

correct them.

Here comes the only hard part. You are going
to have to peek around in memory. The RUN
command sets the length of all strings to zero. You
must repair their lengths if you want to save string
data.

Table 2

The variable name table: Entry lengths are different.
Box symbolizes that 128 is added to ASCII value of last

character to show the name’s end.

Variable Variable name

ABI AB 1] 3 character number name
AR(3,4) AR 2 character array name
CDOG(17) CDOG[(] 4 character array name
ALPHAS (10) ALPHA@ 6 character string name
E 1 character number name
FIG F1 3 character number name

Note: Variable names can be up to 120 characters long
and are completely unique. Variable ABC is different
from variable ABCD. Variable names DO NOT appear
in the program in memory. Only a 1 byte pointer to

the variable name in the variable name table appears.

Table 1.
These two byte addresses point to important areas used by
Atari Basic.
Use this To get the location of this
PEEK(130) + PEEK(131)*256
PEEK(134) + PEEK(135)°256
PEEK(136) + PEEK(137)256
Use these only when program running
PEEK(140) + PEEK(141)*256
End of program and beginning of dimensioned
variables
PEEK(142) + PEEK(143)*256
End of dimensioned variables and beginning of
stack
PEEK(144) + PEEK(145)*256
End of memory used by program

Variable name 1able
Variable value table
Beginning of program

Look at Table 3. The third entry in the variable
value table is the string ALPHAS. Its current length
is 5 +0*256 or 5. These two bytes must be set to
the correct length of the string. Type the command:
PRINT PEEK(134) + PEEK(135)*256. Now you
know where the variable value table is. If you have
been writing the program in the listings, you should
get the answer 2056. Assume the string is the first
entry in the table. The locations of the length is

2060 and 2061. Since the length of the string of data
being saved in the example is 10, I set location

2060 to a 10 in line 60 of the program.

Try it out

The program is complete. Save it. Now Run it. You
will probably get garbage in the print out. Put a

10 character string in the string variable. Now put
numbers in various entries in the B array. Typing

a 9 for the I subscript will end the program with a
CSAVE. Do this CSAVE onto a new tape. Turn the
computer off and on. Now load this new copy of the
program and run it. Viola! The data is still there!
Now load this new copy of the program and run it.
Viola! The data is still there! Now just imagine that
this was your budget information, address book or
other files. You have a no-hassle one-tape system.

Conclusion

I have provided more information about this inter-
nals of the Atari than is really necessary to solve

this problem. If you are interested in this kind of
information, study it. If not, skip it. If you have

any questions, I would be glad to answer them. One
warning. Do not press break while the program is
running and then type RUN. Always use the CONT

Table 3
The variable value table: Each entry is eight bytes.

Table Entry

Variable Contents 1 23 45 67 8
ABI 5 0/ 0/64/5,0, 0,0, 0
AR(3,4) doesn’t 64 +1/1/0, 0/4, 0/5,0

CDOG(17) doesn’t 64 +1/2/120,0/18,0/1, 0

Meaning

First byte is 0: this is a number. Second byte is 0: this is the first entry. 64
is the exponent. 5 is the binary coded decimal value.

64 makes this an array. +1 means that it has been dimensioned. ® +0°256 is the
matter displacement into the array area. 4 + 0*256 is the size of the first dimension and
5 +0°256 is the size of the second dimension.

This array is displaced 120 bytes into the array arca. and it is dimensioned

matter 18 +0°256 by 1 +0°256.
ALPHAS$(10)] **12345"" | 128 +1/3/228,0/5, 0/10, 0 | 128 makes this a string. +1 means that it has been dimensioned. It starts
228 +0*256 bytes into the array area. The current length of the string is
5 +0°256. The maximum size of the string is 10 +0%*256.
E .05 0/ 4/63/5,0, 0,0, 0 This is a number. The exponent is now 63 so the number is only 17100 of its

FIG -5 0/ 5/64 +128/5,0,0,0

integer value, or .05.

This is a minus number ( + 128 on exponent)
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command after pressing BREAK. Otherwise the state-
ments in lines 10-40 will destroy the program data.
This can be prevented if you know what the correct

Changing Atari program to save

value of A should be in line 10. Replace line 10 the dimensioned variables.
with 10A =n, where n is this number. Do this for ® Get the program working.
your finished product. ® Place the string variables at the beginning

of the variable table.
19 A=PEEK(140)+PEEK(141)*256-82 ® it 1
20 POKE 141,INT(A/256) :POKE 148 ,A-PEEK(141)*256 Change the program so that it internally
30 POKE 143,INT(A/256):POKE 142,A-PEEK(143) %256 points the program-end address past the
46 POKE 145,INT(A/256):POKE 144,A-PEEK(145)*256 dimensioned variables and then saves itself
5@ DIM AS$(10),B(2,3) t
78 ? AS (4) lapC.

86 FOR I=0 TO 2 ® Run the program, creating a copy on
98 FOR J=6 TO 3

tape.

168 PRINT B(I,J)

118 NEXT § ® Turn the computer off, on, and then
128 PRINT reload the program.

130 NEXT I -
148 ? "STRING=";:INPUT AS ® Add the statements to the beginning of

158 ? "I=";:INPUT I the program to correct the program-end

166 IF 1=9 THEN 200 ointer, stack pointer, and end-of-
178 2 "J=";:INPUT A:B(I,J)=A p ’ P ’

198 GOTO 158 memory pointer. ‘
g‘lag A=PEE§(140)+PEEK(141)*255 ® Add the code to restore the actual string
A=A+8 o N X
220 POKE 141, INT(A/256):POKE 148,A-PEEK(141)*256 variable lengths to the variable value

230 CSAVE table.

@® Save your finished program to tape.

The Atari Basic o mguen
symb°| Table asic Program Memory Layout

System and
Basic overhead

Most Basic interpreters assign values to the symbol
table as the program is run. Not true with the
Atari. New variables are placed in the symbol table
when the program line they are contained in is
first typed. Variable name

If you later change variable names, the old table
variable names are not removed from the table.
They stay forever! Even the CLR command does not
remove them. They continue to take up room. How Variable
much room? 8 bytes plus the length of the name. Value table
Add another byte if the variable is an array.

Fortunately, it is possible to clean up the variable
table. Write the program to cassette using the
command LIST*C"’, type NEW, and then rcload Program
the program from tape with the command
ENTER"C"".

A program can often be made to run faster
by placing selected variable at the beginning of Dimensioned
the variable table. This decreases the time it takes Variables
to {ind variables which are used in time-critical
routines.

To place these variables at the beginning of
the variable table, write the program to cassette Stack
using the command LIST**C"" and then type NEW.
Now use those variables. For example, if the
variable A must be the first variable in the table,
type A =0. If the string B$ must be used: type Unused
DIM B$§(1). You are ‘‘ordering’’ the variable table.
When you have finished placing as many variables in
their correct order as you want, load the program
you saved to tape with the command ENTER*C™".
This does not interfere with the contents of the Screen
variable table.
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FOUR EXCELLENT PROGRAMS FOR YOUR ATARI™ 800

O CLOCK No—this isn't another digital clock! It's an old-
fashioned wall clock, with chimes to charm you.
And it keeps on ticking . . .

O ZAP Grab a joystick and try to zap the targets. Has an
“attract” mode when you don’t want to play. You'll
also learn how to use the ATARI button in
your Basic programs.

O LOGO A flashy demo that shows off the ATARI color regis-
ters.

O POLYGONS Your ATARI constructs beautiful geometric
patterns.

IRIDIS #1 is available now. You get a C-30 cassette or a high-quality diskette with
four excellent programs for your ATARI 800. The programs are ready to “Load”
and “Run”. You also receive the 24 page IRIDIS GUIDE which provides clear in-
structions for the programs, as well as important information about how to get
more out of your ATARI.

Our programs are written to be studied as well as used. The GUIDE will have com-
plete source listings of selected IRIDIS programs. Notjustlistings, but an explana-
tion of what’s going on. If you are new to programming, IRIDIS is one of the easiest
ways you can learn advanced techniques. If you're an old hand, you'll still find
IRIDIS to be a rich source of ideas and ATARI techniques.

ATARI is a trademark of ATARI, Inc.

Please send me IRIDIS #1 for my ATARI 800 immediately. Published By:
0O $9.95 Cassette O $12.95 Disk

The Code

Address

Works

State/Zip

O VISA Card Number Box 550
Goleta, CA 93017

O MasterCharge Expires 805-967-0905
Dealer Inquiries Invited.

Signature

Programs for your ATARI™
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OBSERVATIONS USING THE BAM MAP
PROGRAM

The BAM turns off the bits when it allocates a
sector. The BAM Map Program looks at these bits
and if the bit is on (meaning it is free and has not
been allocated) it will print either a “* %'’ or a white
sqare. By looking at the map you can determine
how full or empty the disk is.

Varying numbers of sectors.

The reason for the varying number of sectors per
track is to pack more data on the disk. Using the
worse case which is 17 sectors per track and pro-
pagate throughout the disk would decrease the number
of sectors per track by 95 sectors or 24k.

Sectors not contiguous

The sectors are in 255 byte blocks. A program

file, which is stored in 255 bytes, is not written

on the disk contiguously but written approximately
one-half track apart. Using the BAM program, you
can see when you save a program on a empty disk,
that DOS will save the first 255 bytes on track 17
sector 0, the second 255 bytes on sector 10, the
third 255 bytes on sector 3, and so on. The purpose
of these gaps 1s to speed up the processing by not

waiting for a full rotation of the disk. If the pro-
gram was written contiguously after each write, DOS
would have to wait an entire rotation of the disk to
write the next sequental sector. Thus, when one is
looking at the BAM Map, one will see where alternat-
ing sectors are allocated.

Allocation of sectors

DOS allocates disk space very efficiently. Sectors

are allocated around the directory (track 18). This
reduces the read/write head movement because it reads
the directory first, then reads the file. By having the
file close to the directory, head movement is reduced.

Where sectors are allocated

When you delete the first program on a full disk,

the BAM Map will show free sectors near the direc-
tory. When you save a new program, it will start by
allocating those free sectors nearest the directory and
will start filling in where you deleted the old file.

If the new program is larger than the old program,

it will ury to allocate sectors further and further

from the directory. By using this allocation technique,
the need for a disk compress is eliminated.
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References:

Parsons, James C.. **Display Track and Sector’”, Commodore
Newsletter Vol. 1 Number 8, January 1980.

Commodore Business Machines, Commodore CBM Dua!l Floppy
Disk Model 2040 User Manual, July 1979.

PROGRAM EXPLANATION
100-170 Initalization

180-190 Which drive?

200-430 Prints the BAM Map outline.

1080 REM* BLOCK ACCESS METHOD DUMP *
119 REM* WRITTEN BY TOM CONRAD *
128 REM*
130 REM*
140 REM*
158 DIM A(4)
1680 NLS=CHRS(0)

178 T=0: REM TOTAL FREE BLOCKS

175 REM* WHICH DRIVE *

180 PRINT"R¥¥V¥Vv¥DRIVE?"

198 GET DS$: IF D$="" GOTO 190

195 REM* PRINTS THE BAM MAP OUTLINE *

INITIALIZATION *

200 PRINT"HR LTRACKSE 111111111122222
~22222333333"
210 PRINT" 123456789012345678901234567
-890812345"
220 PRINT"S SSSSSS985555559555585885S588
~S$98S88s"
230 PRINT"rSro'
- 3.“
240 PRINT"rEf1'
- i"
2580 PRINT"rCf2!'
- 3."
260 PRINT"rT:3'
- 3-"
2786 PRINT"rOf4‘'
- i"
286 PRINT"rRf5'
_%."

290 PRINT" 6'
- _%."

3680 PRINT" 7'

- i"
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440-460 Scts up S8 with 25 cursor downs. Sets up T% with 40 450 WS="¢": FOR I=1 TO 25: SS$=SS+WS:NEXT

cursor rights. 460 VS=">": FOR I=1 TO 40: TS=TS$+VS:NEXT
470 Initializes the requested drive & checks for a disk error. 465 REM* INIT DRIVE AND CK FOR ERROR *
480 Allocates buffer 0 to channel 2 for block commands that 47¢ OPEN 15,8,15,"I"+DS:GOSUB 760

follow. ) 475 REM* ALLOC BUFFER @ TO CHANNEL 2 *
490 User command that does a block-read. It reads fromn the 480 OPEN 2,8,2,"#"+"g": GOSUB 760

. H e . : to . 14y H
;i((llu;}:(:tc:(:ial:.‘:r&tl; ICI::O:,rcctor 0 into the disk bufley 485 REM* BLOCI'(-READ INTO BUFFER *
TOr. ' . " .

500 Set the channel 2 pointer to the 5th byte in the buffer 332 ;g;?Tgé;' Bgll’l;él'? ggiégég' GOSUB 769,

where the BAM Map starts.

510 Memory-Read Command sets up the byte pointed to by 500 PRINT#15,"B-P:2,4"

the address 1700. 5605 REM* MEMORY READ *
530-690 Recad the BAM and look for empty scctors. 510 PRINT#15,"M-R"CHRS(0)CHRS$(17)
550 The GET# will receive one byte from the buffer via 520 REM* SEARCH FOR EMPTY SECTORS *
channel 15 530 FOR I=1 TO 35
560 The byte is in character data and if it is null needs to be 540 :FOR L=1 TO 4
changed 1o CHR$(0) otherwise statement 570 will 545 ::REM* GETS A BYTE FROM BUFFER *
abend in the conversion to numeric 550 ::GET#2,AS
570 Copvcrsiun to numeric . . 560 ::IF AS="" THEN AS=NLS
580 This c‘alculatcs the total free sectors iqullillr){C. A(l) is the 565 ::REM*CONVERSION FROM CHAR TO ASCI
total frec sectors for that particular track. The total is 578 ::A(L)= ASC(AS)
calculated by summing all the A(1)’s except Track 18 < _ _
o . - 580 ::IF L=1 AND I<>18 THEN T=T+A(1)
which is reserved only for the directory and can not be 590 :NEXT L
allocated for any files. °
610 Prints in the upper left corner a alternating 4 and 680 :FOR J=2 TO 4
white squares to show when the program is l-‘.lllnning. 605 ::REM* PRINTS ALTERNATING SQUARES *
620 If sector is full (all bits are off) go to next byte. 61@¢ ::PRINT "h&":IF INT(J/2)=J/2 THEN -
630-670 Decodes the decimal number into bit pattern and check -PRINT "hr "
if bit is on. 620 ::IF A(J)=ASC(CHRS$(@)) THEN GOTO -
640 same as 610 -680:REM* SECT FULL *
650 If the number minus the powers of 2 is greater or 630 ::FOR K=7 TO # STEP -1
equal 1o zero then the bit is on and go to 790 to 635 :::REM* PRINTS ALTERNATING SQUARES -
print i on the screen. a%
700 Program is finished running now clear the square in the 640 :::PRINT "h&":IF INT(K/2)=K/2 THEN -
upper left corner ~PRINT "hr "
710 Print the total free bluckst . 645 :::REM* DECODES DECIMAL TO BIT *
;gg éﬁ::: llllllz;pﬁ::; screen until any key is typed. 650 :::IF (A(J) —ZAI‘S) <@ GOTO 670
740 S y 660 :::A(J)=A(J)-2"K:GOSUB 790
art programn again. ' 670 ::NEXT K
750-780 Subroutine to check for disk error
790-850 Prints # or white squarc for the empty sector. 680 :NEXT J
840 The first LEFTS$ is calculating how many cursor down 690 NEXT :'[' "
(sector no.) arc needed and the sevond one is calculating 760 PRINT"h ":REM* CLEAR SQUARE *
how many cursor LEFT$(track no.} are needed. 705 REM* PRINTS TOTAL FREE BLOCKS *
3189 PRINT" 8°' -~ 718 PRINT LEFTS$(S$,22)LEFTS(TS$,23) "FREE -
ST e ~BLKS="T" 111"
320 PRINT" 9° -~ 715 REM* MAP ON SCREEN UNTIL KEY IS HIT*
- - 3" 720 GET Z$:IF Z§8="" GOTO 720
33@ PRINT"16°' - 730 CLOSE 2:CLOSE 15
A - " 735 REM* START PROGRAM AGAIN *
340 PRINT"11! -~ 740 GOTO 178
- - " 758 REM* CHECK FOR DISK ERROR *
350 PRINT"12' - 760 INPUT#15,ENS,EM$,ET,ES: IF ENS="@0" -
- " -THEN RETURN
360 PRINT"13' - 770 PRINT "rDISK ERROR:f " EM$ " " ENS,
- - i" BT " , " ES
370 PRINT"14' -~ 780 END
- 3" 790 REM* PRINT ALTERNATING PATTERN *
388 PRINT"15' - 808 IF INT(I/2)= I/2 AND INT(K/2)= K/2 -
3 - 3" ~THEN C$="g"
- - ill _lTHEN C$= "L "
400 PRINT"17' - 828 IF INT(I/2)= I/2 AND INT(K/2)<>K/2 =
S Q#_Mn "THEN C$= “_Z n
419 PRINT"18! A 830 IF INT(I/2)<>I/2 AND INT(K/2)<>K/2 -
"Q_#_#_#_{‘E" -THEN CS="rg"
420 PRINT"lQ' &1 - 846 PRINT "h" LEFTS$(SS,3+((J-2)*8)+K) -
430 PRINOVS0" 80885565SSS8SSSSS0LEIREE" 850 RETURN [®

440 Ss_“"- Ts_llll
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RAME TN

BﬂARo (Bory witheur A PRINTER...

EVE» IE YOU'RE WNOT A PHOTOGRAPHY
BUFF, YoU CAN MAKE COPIES OF THE SCREEN
CHEAPLY § EASILY WITH A CAMERA ,AND ITS NoT
AS IMPRACTICAL AS IT SEEMS AT FIRST , [T COSTS
ABOUT A BuCKk TD GET A 24~ oR J6-EXPOSURE RolLlL
OF NEGATIVES DEVELOPED, (LooK FOR A PLACE WITH
NEKT-DAY SERVICE), AND YOU CAN READ 'EM VIA A
SLIDE PROJECTOR(1F You HAYE ONE), OR A HAND
VIEWER (ANOTRER Buck). IT's CONVENIENT o MoUNT
THE NEGATIVES IN 2x2 SLIDE MOUNTS (AVAILABLE AT ANY
PHOTD STORE). LJHAT YOU SEES 1S WHAT YoU GETS; A
GREAT ADVANTAGE OVER MOST PRINTERS, WHICH DON'T
HANDLE THE GRAPHICS ¢ CURSOR CONTROLS WELL-
(F AT ALLY).

SHIMS
HéRe

ASSEMBLE WiTH

mesungd SET -THE SCREEA BRIEHTNESS ConTROL AS DIM AS
POSSIBLE (FOR MAXIMUM SHARPNESS), AND USE A SLow SHUTTER
SPEED TO AVO\D RASTER SYNCH PROBLEMS. IF YOUR CAMERA
HAS AN INTERNAL LIGHT METER, (T wiLL OVEREXPOSE, SINCE
THE METER TRIES FoR AN AVERAGE DENSMTY, or So%, AND
MeST SCREEN IMAGES ARE 95+% Brack. Usina Pus-X
Fitm (RS.A.125), TRY ONE SECOND AT £/ 1) ; usg A
CABLE RELEASE, JF THE CMARACTERS TURM ovuT DENSE §
FUZZY, THEY'RE OVEREXPOSED; ADIUST ACCORDINGLY, To st
AN INTERNAL METER, RUN THIS PROGRAN(MY FAYORITE ONE-LINER):
| PoKE 32768+1000%RND(1),256% RN (1) Go T |
“THE SCREEN wiLL FILL To 50% BRIGHTNESS, TRKE YOUR READING,
L__ AND USE THIS EXPOSURE ForR ALL FUTURE SMHOTS.

ﬂmosr ANY CAMERA CAN BE MADE TO

WORK, BUT A 35mn SINGLE - LENS -
REFLEX (SLR) MAKES THINGS VASTLY
EASIER. A no. 2 CLoSELP LENS wiLl
GET YoU CLOSE ENOUGH T FILL THE

FILM AREA wWITH THE SCREED |MAGE,

FoR SIMPLE CAMERRS § PoLARS!D,
EXPERIMENT WITH A PIECE OF TRACING
PAPER TAPED T© THE OPEN CAMERA
BACK TD GET THE RIGHT DISTANCE &
focus.

MALS § ELAERS S106 \__l/"gg::::? METAL PLATE
WITH
ARM Scduw HolE

@NCE YouVE GOT YouR DINENSIONS
WORKED ouT, MAKE A FRAmME (&' ALY
WooD IS FINE), WHICH SLIPS on §
OfF EASILY. IF % 1S To0 siorpy,
GLUE CARDBOARD £/oR FELT SHIMS
10 THE ARMS WHKH GO BETWEEN
THE TV § COMPUTER CABIVETS. TnE
SPACER BLOCK NEIGHT WILL DEPEND
ON YOUR CAMERA, BUT SHOULO PuT
THE LENS ABOUT 31" ABOVE THE
CAMERA SUPPORT ARM.

(n easuEr coLumn ABout e CB2
LINE GENERATED SOME MAIL ABOUT
MAKING MUSIC o0 THE PET.  Senp
A SASE 7o THE ADDRESS BELOW fOR
A LISTING OF THE NEei HARes -
Jn BUTERFIELD PROGRAM AND
KEYBOARD OVERLAY (OHICH Wikl
TurRn PET n0 An  ELECTRONIC
ORGAN WITH RECORD /PLATBACK
CAPABILITY.

RoY OBRIEN, Bk 425, BERUMONT, €A 92223 |



http:OR.Ci.AN
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CHEEP PRINT oo Copy For Soft Cost %y s

CHEEP PRINT SOFTWARE

Cheep Print for PET is written mostly in
BASIC; a little bit of machine code is used to
insure accuracy in timing the output signals. I have
chosen to put the machine code in the second cassette
buffer, but the code is completely relocatable and may,
for instance, be placed in high memory if you change
the top-of-memory pointer and command CLR before
trying to run the program (neglecting CLR causes
strings to overwrite the machine code; you can guess
how I found this out.)

The BASIC part of Cheep Print is designed to
live at the beginning of some other program, which
I will refer to as the host program, and serves both
to list the host program while it is under development
and as data output software after the program has been
completed. The host program is assumed to have
line numbers of 100 and up. I have tried to structure
Cheep Print so that it contains subroutines that can be
called by the host program. If you look over the
listing of Cheep Print, which was produced by Cheep
Print itself -- the comments were added afterwards
for documentation -- you will see that most of the
program is taken up with formatting the output for
the printer, and with the details of listing a program.

To use Cheep Print, start by making a master
copy of the program that contains all the options that
you might ever need; this copy should be saved for
future use. Then make a sub-master that has the
various parameters and options for the printer that
you will be using most. You can simply load the
master and delete those options that aren’t needed,
incidentally gaining more space for the host program.
You will probably want to use Cheep Print to list
itself a few times, just to make sure that the for-
matting is satisfactory, and to gain familiarity with
the sequence of operations required. When you are
about to start developing a new program, enter the
sub-master copy of Cheep Print and then key in the
host program. As you save your host program,
Cheep Print will come along with it. Line 1 of
Cheep print is a GOTO to the entry point of your
host program, so that a simple RUN command will
execute the host program. If you want a listing of
any part of the program, simply command RUN 10;
you will be prompted to check that your cassette
recorder is properly set up -- cables connected and
running in record mode -- and then you will be
asked which lines you want listed. The options are
the same as for the screen listing on PET: hit
RETURN only, and get everything; enter A-B (a
hyphen must be used as a separator here) and you get
lines A through B inclusive; A- gives everything from

A onwards, B- gives everything up through B; and A
alone, with no hyphen, lists the single line A. As the
program listing proceeds, the line that is currently
being processed for the Cheep Print output is listed
at the top of the screen. When the message ’BREAK
IN 80’’ appears, the listing is done and you can turn
off the recorder.

One of the Cheep Print listing options is to put
each statement on its own private print line, thus
leaving much welcome space for comments. I have
used this style for the listing of Cheep Print; I hope
that the comments on this listing suffice to explain
what is going on, and how to structure the various
options for your specific needs. There is, however,
one point that must be emphasized. The LIST instruc-
tion of line 2 needs to have precisely five characters as
argument. The first time that you enter Cheep Print
from the keyboard, key in something like 2 LIST-
LINES or 2 LIST12345. This is important because
eventually line numbers are going to be POKED here
by the commands of line 19; we need to leave
enough room for the longest possible line numbers of
five digits.

The other principal subroutines of Cheep Print,
which the host program may find useful, are:

3-4 contains identification information such as the
name of the program, date, revision, etc.; I have
found this useful also when SAVEing or VERIFYing
a program with PET’s internal cassette recorder. The
command LIST 3 puts this data on the screen, then
I type the word ‘‘SAVE’’ and two spaces over the line
number and S$-; hit RETURN, and the program gets
saved with a title, without the fuss of entering
the title by hand.

7 outputs the string P$, and 8 outputs the single
character which has ASCII code P.

39 effects a carriage return and linefeed, and
updates the variables PX and PY which give the
current print position at the printer.

40-41 checks whether it’s time for the printer to
go to the next page, and if so, it executes 42-44.

42 linefeeds to the end of the current page,

43 is an option, useful for continuous roll paper;
if the initial *“‘RETURN?"’ is deleted, a line of hyphens
is printed at regular intervals, so your paper can be
cut neatly into single sheets of uniform size. With
fan-fold paper, line 43 may be ignored.

44 linefeeds to the top margin of where you
want to start printing on the paper.

45-49 format the string S$ for output: space from
the left edge of the paper to the left margin, print S$
if it fits on the current line; if it doesn’t fit, output as
much as does fit, and then repeat the process with
the portion of S$ that’s left over.

70 is a general purpose start-up routine. It calls
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50 to start outputting MARKS, pokes the lower case
mode for PET screen output, and then calls 52

for the prompt to check that your cassette is running
and 54 to initialize variables and the details of
paper size and format that you wish to use.

71 simply outputs the current S§, then carriage
returns and, if required, linefeeds to the next page.

80 cleans up: linefeed to a blank page so that
garbage created by turning off the audio doesn’t
spoil the beautiful page that Cheep Print has just
produced, then ding the bell on the printer to announce
that it’s done, followed by a wait loop for a little
trailer on the tape. Then the shift register at 59467
is reset so that the PET tape read and write will
operate properly and the graphics mode for screen
output is restored.

98 converts the hex string Q(uery)$ into the
cquivalent number A(nswer).

99 loads (hex machine) C(ode)$ into memory
locations beginning at MA.

Lines 5 and 6 serve only as an index to the
program lines that structure Cheep Print for the
printer you use. I have included the most common
options in the listing.

Line 23: with the REM, we list the program
with extra space for comments. Delete the REM, and
the program is listed single spaced, with the print
output strung across the whole page. This is useful
during development; not only does it execute more
quickly, but it is an advantage to have as much as
possible of the program in view at once, provided
that the details of what is supposed to happen are
fresh in your mind.

Lines 50 and 63-66 are involved in setting the
baud rate and whether originate or answer mode. In
line 50, only the mode needs to be determined, and the
two possible choices are snuck in following the REM.
Lines 63-66 contain that portion of the machine code
which depends upon the baud rate and the mode.
The four options given are receive and originate
mode at 110 and 300 baud (10 and 30 characters
per second), and which one you use is determined
by which of the initial REM’s isn’t there. Table 2
gives the details of getting output at different
frequencies and baud rates. The timing parameters
MF and SF determine the mark frequency and the
space frequency appropriately for you to be in
originate or answer mode; the decimal equivalent of
MF also needs to be reflected in the initialization at
line 50. Usually you will want to be in answer
mode when talking to a terminal and in originate
mode when talking to a mainframe. The baud rate is
determined by the timing loop parameters XR and
YR, and the duration of the stop bits by SB. I did
some experimenting with these parameters and found
that the baud rate could be off by 7 or 8 percent
and the mark and space frequencies off by 4 percent
and still get solid copy; SB only needs to be
sufficiently long. The output can be structured in

any way you wish, of course; for instance, you
could generate tapes to Kansas City standards if you
wish. The most important thing is that your cassette
recorder should run at the same speed at home as

it does at your printer, but it doesn’t matter what
the speed is. If you are forced to use battery
operation at your printer, then you should use
battery operation at home or else experiment with
the timing parameters to compensate for the speed
difference that many recorders exhibit between battery
and AC line operation.

Lines 85-86 contain the formatting data for the
two styles of listing, and lines 87-88 contain two
types of carriage return- line feed sequences. These
are implemented by LISTing 85-88 on the screen,
deleting the line number and REM from the data
you wish to use, and then hitting RETURN;
the PET screen editor picks up the line number
55 or 56 that remains and inserts these statements
into the program. Lines 85-88 remain unchanged for
future use. The carriage return-line feed sequence
that you need will depend on the printer you use. I've
used a DECwriter and a thermal printer in which
carriage return (Control-M) does not also give a
line feed (Control-]), and a Selectric which includes
the line feed with the carriage return whether you
like it or not. Further, the DECwriter requires no
nulls to waste time while the print head returns to
the left side of the paper, the thermal printer some-
times requires as many as four nulls, and the Selectric
wants a goodly number of nulls. The Anderson-
Jackson Selectric has an 800 character buffer to
deal with transmission faster than the print mechanism
can keep up with, and the nulls plus the program
execution time seem to be enough to keep the buffer
from overflowing. If you have a Selectric, one solution
is to make every other character a null, which is
included in the REM of line 8; if you use these
nulls, declarations of P will have to go inside the
FOR-NEXT loops of lines 44, 47, 53, 22, and 17. I
doubt that the line 8 nulls are a good solution for
a Selectric, because there is a mechanical clutch
that continually engages and disengages, and probably
wears more than it needs to. This clutch is also the
reason that the listing output is generated linc by
line, rather than simply printing individual charac-
ters when ready;

As an example of using Cheep Print to serve a
host program, I wrote a quick 6502 disassembler in
Basic so that Cheep Print could list its own machine
code for commenting. The disassembler isn’t included
here because there’s nothing particularly exciting or
instructive about it. The disassembly shows that the
machine code is only a simple software timing loop,
performed with interrupts inhibited (this is impor-
tant!) so that the timing doesn’t get messed up. The
machine code outputs the start bit, and then the
contents of memory location 1023/03FF low order bit
first. All the printers I know ignore the highest
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order data bit, so I let programming convenience
override generality, and output the highest order

bit always as a mark, followed by sufficient marks to
act as stop bits and marks until the next data come
along.

Table 2 Output parameters

A. The frequency output by the 6522 shift register is given
by the formula

Frequency = System clock frequency,
4 * (contents of T2 low + 2)

assuming that the shift register contains 01010101 or 10101010.

The PET system clock appears to be spot on 1 MHz,
and we calculate

For frequency use T2 low

2225 Hz 6E hex = 110 decimal answer mark
2025 Hz 79 hex = 121 decimal answer space
1270 H= C3 hex = 195 decimal originate mark
1070 Hz E8 hex = 232 decimal originate space

If desired, frequencies may be halved by using 00110011
in the shift register, and divided by four by using 00001111.

Depending on the equipment used, a certain amount of
inaccuracy can be tolerated. I found no equipment that
would give errors in the following ranges:

69 to 71 instead of 6E B5 to D3 instead of C3
76 to 80 instead of 79 DA to F8 instead of E8

B. The timing loop as given by the present machine code yiclds
Bit time = 1284 XR + YR - 1257

clock cycles between successive loads of 6522 T2 low,

give or take one cycle due to the difference in execution
times between mark and space caused by the branch at 0347,
With the PET’s one microsecond clock period, we have

XR = INT( Bit time + 1257),
1284
YR = Bit time + 1257 - 1284 XR

For baud rate one data bit time XR YR SB
110 9091 us. 08 OF(=15) 16(=22)
300 3333 us. 03 93 (=147) 07

4% error seems to be tolerable. For 1i0 baud, we can
range from XR,YR =07,C0 to 08,60; for 300 baud we can
range from 03,70 10 03,B8.

1 GOTO 19890

2 LIST 99

3 S$="B.03 814: CHEEP PRINT MASTER WITH -~
-DISASSEMBLER"

4 RETURN

5 LINE FUNCTION: 23 LIST STYLE: 43 ROLL -
~PAPER:58,63-66 BAUD RATE

6 LINE FUNCTION: 55 PAGE FORMAT FROM -
-85-86: 56 CRLF FROM 87-88

7 P=LEN{(P$):IF P THEN FOR PP=1 TO P:
~P=ASC(MIDS(PS,PD,1)) :GOSUBS:
-NEXT PO:RETURN

8 POKE 1023,P:SYS(M@):RETURN:REM POKE
-~1023,0:SYS(MB) :RETURN:REM FILL -
-~NULLS

19 GOSUB 78:GOSUB 3:PRINT S$:INPUT -
S"LIST____<<<";AS$:GOSUB 58:GOSUB 60:
-GOSUB 68

11 PY=PV-5:GOSUB41:GOSUB3:GOSUB71:
~GOSUB39:S$="LIST "+A$:GOSUB71:
-~GOSUB39

12 AS=" "+AS$+" ":A=0:B=D:F=1:FOR J=2 TO -
-ALEN({AS)

13 IF ASC(MIDS(AS,J))=45 THEN A=VAL({(LEFT
~$({AS,J-1)) :B=VAL(MIDS(AS,J+1)):F=0

14 NEXT:IF F THEN A=VAL(AS):B=A

15 B=B-63999*{B=0) :K=1025:K$="GOT021 "+CH
-~R${13)

16 N=FNK{K+2) :K=FNK(K):IF (K=0)OR(N>B) -
~GOTO 88

17 IF N<A GOTO 16

3

TRAP

65

For PET, APPLE, SYM, OS], etc.
Any 1 mhz 6502!

— Prevents from “hanging up” via execution
of unimplemented opcodes! Causes your
monitor to display location of bad op code!

— Our computers have stopped crashing!

— Debugging easier!

— Easy to install — plugs into 6502's socket.

TRAP 65 is currently being used to insure that
there are no bad opcodes in programs before

submittal for ROM masks!

We are using TRAP 65 in experiments on
extending the 6502's instruction set — PHX,

PHY, INCD.

305 (Add $4.00 postage, $10.00 foreign)

$12.50 until June IS
Eastern House Software

3239 Linda Dr.

Winston-Salem, N. C. 27106

18
19
20

21

22
23

24

25
26

27
28

44
45
46
47
48
49

GOSUB 40:SS$=RIGHTS("
~FOR J=1 TO 5

POKE FNK(1025)+4+J,ASC(MIDS$(SS5,J)):
-NEXT:PRINT"R"

FOR J=1 TO LEN(KS$):POKE 526+J,
-ASC(MIDS(KS$,J)) :NEXT:POKE 525,
~LEN{KS$) :GOTO 2

¥=32848+LEN(STRS(N)) :2=32647+40* (PEEK
~{245)-(FNK(K)=0))

1F PEEK(2)=32 THEN Z=2-1:GOTO 22

REM FOR J=Y TO Z:Q=PEEK(J):GOSUB 32:
-~S$=S$+AS:NEXT:GOSUB 71:GOTO 16

F=1:C=0:FOR J=Y TO 2:Q=PEEK(J):
~F=(F+(Q=34) ) AND1:C=C- (F*Q=58) : NEXT

IF PY+C>PV-PB THEN GOSUB 41

F=1:FOR J=Y TO 2:Q=PEEK(J):F=(F+(Q=34
~) ) AND1

IF Q*F=58 THEN GOSUB 45:GOSUB 46:
~GOSUB 39:5%=" :":GOTO 30

GOSUB 32:IF PL+LEN(SS)+LEN(AS) >= -
-~PH-PR THEN GOSUB 45:GOSUB 46:
-GOSUB 39:5$=" "

S$=SS+AS

MEXT J:GOSUB 45:GOSUB 46:GOSUB 39:
~GOSUB 39:GOSUB 48:GOTO 16

AS="":IF Q>127 THEN AS=CHRS(114):
-Q=Q-128

IF Q>63 THEN A$=AS+CHRS$(115):0=Q-64

AS$S=A$+CHRS(Q-64*(Q<32)) :RETURN

P$S=R$:GOSUB 7:PX=1:PY=PY+1l:RETURN

IF PY<PV-PB THEN RETURN

GOSUB 42:GOSUB 43:GOTO 44

FOR PY=PY-PV TO 1:P$=R$:GOSUB 7:NEXT:
~PX=1:RETURN

RETURN:P=45:FOR PX=PX TO PH:GOSUB 8:
ANEXT:RETURN:REM PAGE SEPARATOR

FOR PY=PY TO PT:P$=R$:GOSUB 7:NEXT:
~PX=1:RETURN

IF PX<PL THEN FOR PX=PX TO PL:P=32:
-~GOSUB 8:NEXT:RETURN

PQ=PH-PR-PX:IF LEN(S$) <= PQ THEN -
~PX=PX+LEN(SS) :P$=S$:GOTO 7

IF PQ=0 THEN GOSUB 39:GOSUB 45:

-~GOTO 46

F=PQ:FOR Jl=1 TO PQ:IF 32=ASC{MIDS(S$
-~,J1)) THEN F=J1

518=MIDS(S$,F+1) : SS=LEFTS(SS,F) :
~GOSUB 46:GOSUB 39:S$=S1$:GOSUB 45:
-~GOTO 46

"+STRS$ (N) ,5) ¢
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50 POKE59467,16:POKE59464,110:POKE59466,
-85 :RETURN:REM 59464°195=0RG;
-110=ANS

52 PRINT "4¥¥WHEN READY, HIT THE RETURN -

~KEY

53 INPUT "T1TCHECK! DEVICE READY  <<<"
~;AS:PRINT "¢¢OK":RETURN

54 S$="":J=0:P=0:PS="":Q=0:Q5="":A=0

55 PX=0:PY=1:PH=79:PV=66:PL=12:PR= 3:
~PT=6:PB=6:REM FOR COMPACT LIST

56 R$S=CHRS$(@):FOR J=1 TO 4:R$=RS+RS:
~NEXT:RS$S=CHRS (13)+R$:RETURN:REM IBM

58 IF ASC(AS$)=160 THEN AS$=MIDS(AS+" ",
-2) :GOTO 58

59 RETURN

60 DEFFND(X)=X-48+7*(X>64)

61 DEFFNK(X)=256*PEEK (X+1)+PEEK(X)

62 MA=B26:MB=MA:C$="780EFFB338BA14A2":
-~GOSUB99

63 REM:C$="0B8AGBFA9EB908P2A9C38D48EESEDAF
-~DCADBFAl86EFF@3DBET90064A216":
-REM OR118

64 REM:C$="P8APBFA9799002A96ESD4BESSSDAF
-~DCADBFAl86EFF@3DBE79084A216":
-REM AN118

65 REM:C$="83AB93A9EB89082A9C3IBD48ESS8DAF
-~DCAD@FAl186EFFO3DOETI084A207":
-~REM OR300

66 CS="B3AB93A9799802A96E8D48ES88DBFDCAD
-~BFAl186EFFO3DAET9884A287 " :REM AN3G8

67 GOSUB99:C$="D@E95868" :GOSUB99 : RETURN

68 FOR J=1 TO 8080:NEXT J:RETURN

70 GOSUB 50:POKE 59468,14:GOSUB 52:
~GOTO 54

71 GOSUB 45:GOSUB 46:GOSUB 39:GOTO 48

80 GOSUB 41:P=7:GOSUB 8:GOSUB 68:
~POKE 59467,8:POKE 59468,12:STOP

85 REM 55 PX=8:PY=1:PH=79:PV=66:PL=12:
~PR=41:PT=8:PB=8:REM FOR COMMENTED =
~LIST

86 REM 55 PX=8:PY=1:PH=79:PV=66:PL=12:
-~PR= 3:PT=6:PB=6:REM FOR COMPACT -
SLIST

87 REM 56 R$=CHRS$(C):RS$S=CHRS(13)+CHRS(10
=) +R$+R$+R$+RS: RETURN: REM DEC CRLF

88 REM 56 R$=CHRS(@):FOR J=1 TO 4:
~R$=R$+R$:NEXT:RS=CHRS (13) +RS:
-~RETURN:REM IBM

98 A=D:FOR J=1 TO LEN(QS) :A=16*A+FND(ASC
-~(MID$(Q$,J))) : NEXT:RETURN

99 FOR I=1 TO LEN(C$) STEP 2:Q$=MIDS(CS,
-I,2):GOSUB 98:POKE NA,A:MA=MA+1:
-ANEXT I:RETURN

Computer House Div.
Announces

WHAT DO
THEY SAY?

What do the reviewers say about
SWORDQUEST and DEATH PLANET?

SWORDQUEST for the P ET

“For those who wanl the very best
- Recreational Computing

"The anly tantasy simulalion | have Seen with graphics and ammation *
- Pet Gazetle

“Challenging and Exciting”
~ Krobaud Microcomputing

"The SWORDQUEST fever is ance again st s peas.
- R Zamora, Editor, Aecreationat Compuling

You seek the jewels and hoty sword 1n the tomb ol a tong doad wizard
SWORDQUEST cassetle and Insiruciian boos(el 51295

ESCAPE from the DEATH PLANET {(with SOUND) for the P ET

“Exciting Game
- Popular Mecnanics

“Fantasy Games Sollwaie has done it again  an excsling acton game with good
graphics, sound eltects ang real hme programming Graphics intiude 3mmated
laser fire and expiosions

- Kilob3ud Microcompuling

Killer Robots and Impenat Stormiroopers search for ycu Laser pistol combal mside a
giant space station
DEATH PLANET cassette and instruction bookiet 31295

Programs will cun 00 any 8K or Iarger PET Each cassel:e has both OLD ROM ang NEW
ROM verswons

Fantasy Games Software
PG Boa tEES
Macisen Vasconsin £3791

Programing Tools
For the Commodore/Disk
"“SOF-BKUP* — $40.00
Faster & Error Free Disk Copy

“FET/RECOVER"” — $65.00

File Editing Tool, Examine Data Files, Fix
Destroyed Pointers, Sectors may be Read,
Modified, Displayed or Written Also Files
may be Re-chained

“SUPER RAM" — $20.00

Diagnostic Routine Checks Every Possible RAM
Address on 8K, 16K & 32K Commodore Com-
puters

Available on Diskette right now.....
All 3 above only $105.00 retail

ENGINEERING & MACHINE SHOP
Programs for Commodore System

“Machine Part Quoting”.............. $280.00
“Trig & Circle Tangent”.............. 70.00
“Bolt Circle" ............ ... . ...... 25.00
“Spur Gears”'.................. . ..., 35.00
""Beams; Stress & Deflection’......... 145.00
“Tank Thickness'’

For Filament Winding............... 85.00

All 6 for only $495.00

Programs for Apple

“Legal Accounting”................ $1200.00
“’Retail Accounts Receivable’........ 400.00
’Political Party Mailing List’”".......... 150.00

And many others coming soon — including RPG
for Commodore — Ask for Catalog #80-C2.

COMPUTER HOUSE DIV.
1407 Clinton Road
Jackson, Michigan 49202
Phone: (517) 782-2132
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Relocate PET Monitor ., 5o

Almost Anywhere

The Monitor program provided on tape to owners
of PETs with the old ROMs occupies locations (in
hex) $0400 to $076B, right where the PET stores
BASIC programs! If you're only interested in working
with 6502 machine language routines, that location
for the Monitor poses no problem.

Unfortunately for me, I wanted to have the
Monitor available at the same time as BASIC pro-
grams. Despite a variety of attempts, I was unable
to find a combination that would allow me to enter
and run BASIC programs while having the Monitor
available in its original location.

On the other hand, if the Monitor could be
moved somewhere very near the highest available
memory location with which the PET is equipped,
then the end-of-memory pointer could be reset to
protect the Monitor. Then a BASIC program could
be run, and it would not interfere with the
Monitor.

My problem appeared to be solved when I found
an article by Professor Harvey B. Herman of the
University of North Carolina (‘‘Move It”’, MICRO,
September 1979). Although a critical figure seemed
to be missing from the article, it was not too diffi-
cult to puzzle out, since the technique was based on
an article by Jim Butterfield in the PET User Notes
(Issue 1, Vol. 2). Incidentally, Jim has been a key
figure in unravelling the secrets of the PET, both
publishing information himself and pointing others in
the right direction.

Although a relocation technique is summarized
in this article, the discovery that got me excited
was a simple but powerful extension to make it do
many relocations, after the first one was completed.

Why would anyone want to relocate the Monitor
to many different locations? The answer lies in the
earlier observation that it would be desirable to
locate it near the top end of available memory.

With a 4k PET, a good location for the Monitor
would be starting at the 3k location. On an 8k PET,
you would want to locate it from 7k up. If a 4k PET
had an 8k memory extension attached, giving a total
of 12k, the Monitor should be located at the 11k
point. Other combinations of PETs and external
memories would lead us to want Monitors located

at 15k, 19k, 23k, 27k and 31k.

With the approach described here, all of those
Monitors can be created in little more time than it
takes to SAVE each one.

First, we must create one working Monitor
relocated to a position where it does not conflict
with the original. Here’s one way to do it:

1. LOAD the Monitor (Print STATUS; PEEK
(630) to insure that the LOAD was good ...

P.O. Box 1442
Woodbridge, VA 22193

PET should print 0 0). Rewind the tape.

2. Type SYS62894, then press RETURN. You
will get the message PRESS PLAY ON
CASSETTE #1. Insert the Monitor tape
tape and press PLAY. The tape will run
until the FOUND MONITOR message
appears, then it will report READY. At
this point the tape header has been found
and loaded into locations 634 through 638,
but the Monitor itself has not started load-
ing. Here is the meaning of bytes 635

through 638.
635 636 637 638
lo byte hi byte lo byte hi byte

Last location that
program tape will
load into.

First location that
program tape will
load into.
3. By changing the values in these locations, we
can make this second copy load into a
different area of memory. For this exercise,
let’s put it into locations 3k (decimal 3072,
hex 0C00) and up. To do that,
POKE 636, 12:POKE 638,15:8YS 62403
The tape will run and PET will report
LOADING until the Monitor is in. Rewind
the tape and set it aside. At this point,
you will have two identical copies of the
Monitor. One is located from $04000 to
$076A ($ indicates a hex value), as shown
in Figure 1. The other copy is in locations
$0CO00 to $0C6A (see Figure 2 for the first
128 locations). The second copy, of course,
will not work because its addresses point to
the wrong locations.
4. In order to make the $0C00-0C6A copy
of the Monitor usable, you must alter
(patch) the contents of 84 memory locations.
There are several ways to do this, but the
straight-forward approach I used (outlined
below) is about as easy as any other.
a. Type SYS 1039 and press RETURN.
This transfers control to the $0400-
$076B Monitor, which will display

PC SR AC XY YR SP
C6ED 30 33 39 00 FE

b. Consult Figure 1 to see which values
are to be changed (the circled numbers).
A circled value in line 0410 calls for a
change in the corresponding position in
line 0C10. Line 0500 corresponds to
0D10, 0600 to 0E00, and 0700 to
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0F00. If the circled number is 04 in
the original Monitor, that value in the
copy should be changed to 0C. Like-
wise, 05 changes to 0D, 06 to OE,
and 07 to OF. Figure 3 shows the first
128 locations in the copy after changes
have been made.

c. To make the changes, list a section of
copy with the M command, as in

M 0C00 0C7F

which prints the first 128 bytes in 16
rows. Next, use the cursor controls to
position the cursor over the value to be
changed, type the corrected value, and
press RETURN. Even if several values
in a line are changed, you only need to
press RETURN once per line. Repeat
the procedure until all 84 changes are
made.

d. For insurance, save a copy of your new
3k Monitor before testing it.

S 01,3K MONITOR 3087,0C00,0F6B

is the command to use. To be on the
safe side, make several copies on the
tape. Rewind this tape, mark it *‘3k
Monitor’’, and set it aside.

5. Now test your 3k Monitor, to make sure it
works correctly. Type X, then RETURN to
get out of the original Monitor. Type SYS
3087, then RETURN, to transfer control to
the 3k Monitor. Try out the features
described for the Monitor in your manual.

When you are confident that you have created a
working Monitor at the 3k point, you are ready to
make as many working copies in other locations

as you have memory to accommodate. If you have a
full 32k, you may use all the procedures below
exactly as written. Otherwise, just delete (or ignore)
references to locations beyond the end of your RAM.
Here is the procedure:

1. LOAD the 3k Monitor. Rewind and remove
the cassette.

2, Put the original Monitor tape in the cassette
unit, and do step 2 of the earlier process.

3. POKE 636,28:POKE 638,31:SYS 62403.
This puts a copy of the original Monitor
in memory starting at 7168 ($1C00).

4, POKE 135,12, This tells your PET that
end-of-memory is just below 3k, so the
BASIC program described below will not
mess up your Monitor.

5. Type NEW and press RETURN. This is
very important!

6. Type in and run the following program,
which will create working copies of the
Monitor at the high end of every 4k incre-
ment of memory.

MONITOR MULTIPLE
RELOCATOR

FEM MOMITOR MULTIFLE RELOCATOR
FEM COPYRIGHT HOYW 1373 BEY

FEM ROy BUSDIECKER

PEM MICRD SOFTWAREE SYSTEMS
FEM FoO, BOE 1442

REM WOODERIDGE . WA 22132
REM ALL FIGHTZ RESERVED

=
SO

JURURN N SR I SN )
U I T N

-
XX

=6

{=1324-MI=3072 Me=V158 kd=d4k

FORI=0TOETS

C1=FEE}.CMI+1) CI=FEEKCMZ+I)

M= TFC) O ETHENMM=1 . NO=HC +1

FORT=GTLNC POMEM2+I+I4ES  CL+MM T4 1 2415 HEXTT, I
FPINT"THERE WERE“HC"CHAMGES.

bk bbb ok ek et b
LK) I S (o
DA I A R R R N ]

In line 90, X = 6 sets the program for 32k memory.
For each 4k less than 32k in your machine, subtract

1 (for a 16k machine, line 90 should be X = 2).

After the program has finished, you will have X + 1
new working copies of the Monitor. My PET took
just under two minutes to do the computations for
seven copies. Figure 4 shows the corresponding line
from several copies of the Monitor before the run,
while figure 5 shows them afterwards. Note the
changes made by the program!

All you have to do now is to SAVE the new
Monitors the same way you saved the 3k Monitor
(step 4d of the first procedure). The table below
gives the values to use in the SAVE command (use
SYS 3087 to get into the Monitor), and the SYS
numbers to use the other copies of the Monitor.

MONITOR LOCATIONS (for SAVE)

VERSION START END SYS POKE 135,

3k 0C00 0f6B 3087 12

7k 1C00 1F6B 7183 28
11k 2C00 2F6B 11279 44
15K 3Co0 3F6B 15375 60
19k 4C00 4F6B 19471 76
23k 5C00 5F6B 23567 92
27k 6C00 6F6B 27663 108
31k 7C00 7F6B 31759 124

When you LOAD any one of the Monitors later

on to use with BASIC programs, remember to POKE
135,__ with the number shown in the table, then do a
NEW before LOADing or typing in your program.

a1 2 3 308

00 @D 04 OA 09 3E Z 0430 FO FS A2 OF
g Q43 OF HS 20 €5 0

9420 oR (@) 4 BD

Q400
G4E
ud 1o

04E8 35 1A &0 25 21 AD it 20
4C0 3A[A] BL 11 20 12[05) 2o
405 FY CE 21 1D FL RQ 26
DG SE a0 gl Az 90 B 11
B4DS €1 11 Fe 05 63 &3 40 3B

1b e
FF &
£2 (o
450 L) R S 59
045 Db 85 ChR =5

0458 F2 A3 2E osE0 (9] 2o Fr DY) Cs &9 AN
MEE 20 EO B2 FO B4ER 1B 25 11 AS @0 12 A3

O4FD S 50 A= D 45 D> FF Ec

Q470 D5 20 3R[ED) o0 3 [ 29
E Q4F3 11 DO OF EE 12 DY 00 E6

o475 90 L9 CE FO F3 (3 20

Figure 1a. Monitor in original location,
showing bytes to be changed (partl)
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CAUTION!

USE OF SOFTPAC-1 MAY
BE HABIT FORMING

We would like to announce a NEW STANDARD in Software Packaging! With
SOFTPAC-1 we are combining QUALITY software with BACK-UP COPIES on all serious
programs. There is a sheet describing how to ADD SOUND to your PET or CBM for
$13! Some of the programs include SOUND in them. The Floppy version has a animated
DEMO program which allows 1 key loading of any program of your choice. From the
programs you can automatically return to the DEMO, to choose a different program! You get
18 Programs on Disc or 17 Programs on Cassette. The difference is you get TWO Discs or
TWO Cassettes with the SAME programs for redundancy in PROTECTING YOUR
Investment! A clear vinyl page holds the discs and cassettes. This all comes packaged in a
Strikingly Silk-Screened, virtually indestructible NOTEBOOK! We Sincerely feel that you
will be so impressed with the High Quality Software and package, that we are offering a
10 day Return Privilege! See disclaimer at bottom of Ad. This package will RETAIL in
stores at $34.95, but for a LIMITED time to COMPUTE READERS we will make the follow-
ing offer:

YOU GET ALL THIS! . .
Silk-Screened Notebook ""TANK-16K" DEMO
Vinyl Pocket P “QUIZ MASTER DEMO”’ “MEMORY TEST”
18 PGMS on Masier & Bt o Dicst  ‘QUIZ MASTER PGM”  “CHASE”
on Mas er & Backup DIS¢St «BIORHYTHM” “BREAKOUT”’
17 PGMS on Master & Backup Cassettes! “agl(\;‘l,},i‘, UTIL.V4 ..g’{ggttg /27
18 Pages Text & PGM Listings! “ " “ "
Fi . LOANS1&2 STRATEGY
irst Class Delivery From Stock! ‘ " “ ”
. . ELECTRICITY BOUNCE
10 Day Money Back Return Privilege! “SAVINGS” “TANK”’

All Our Best Selling Software!
Complete listings are provided for the ‘‘serious’’ programs.

These programs run in ALL PET/CBMs! We accept MASTERCHARGE & VISA. Send
Account Number, Interbank Number, Expiration Date and SIGN your order. Please
Specify FLOPPY DISC or CASSETTE Version, and which computer you own, and whether
you have a Business or Graphics.

COMPETITIVE SOFTWARE
21650 MAPLE GLEN DR.
EDWARDSBURG MI 49112

IMMEDIATE REFUND minus Shipping upon receipt of package within 18 days of ship-
ment. Enclose reason for return in package. Dealer Inquiries Invited.
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O Please enter my 1year (6 issue) subscription to COMPUTE.
0 Please enter my 1 year (6 issue) subscription to compute .

My computer Is: PET APPLE ATARI [e1Y] SYM KIM
AIM Other {Specity)
Check One:

$9.00 (U.S. Mail Order Subscription)
__ $1200 U.S. (Canadian Subscription)

O | want Both!

S15.00 (U.S. Mail Order Subscription)

___ S1BOO U.S. (Canadian Subscription)

My Name, Address:

Charge my Visa MC
Number Expires / /

COMPUTE and compute it are publcations of Smot System Services ne $OQ-9C2 Spnng Garden 5t
Greensporo, NC 27403 910-272-4867

The Editor’s Feedback:

My computer is PET/CBM ____ ATARI APPLE ____ OTHER
My application is (check all that apply):
Home/Personal Business Educational
Industrial Other
Comments:
New Product - Z-80 Softcard
OCthers?
Content:

Best Article This Issue (page #, title)

I'd like to see more
articles in COMPUTE.
I'd like to see fewer
articles in COMPUTE.

Other suggestions:

COMPUTE’'S BOOK CORNER

Best of The PET Gazette My Name, Address:
$10.00

Collected PET User Notes
Volume 1, Issues 2 - 7

$9.00
Volume 2, Issue 1 Charge my Visa MC
$1.50 Number

All 7 issues $10.00 Expires

Back issues, when available, $2.00 each.
Issue 1, not presently available.

Add $2.00 shipping & handling
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