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BEYOND TRS-80

When MICROSOFT put Level [l BASIC
on TRS-80, you got a glimpse of its full
potential.

Now Microsoft introduces:

TRS-80 FORTRAN

and TRS-80 will never be the same!

Plus

TRS-80 FORTRAN includes the finest
Z-80 development software available:

Z-80 Macro Assembler
Versatile Text Editor
Linking Loader

TOTAL PRICE: $225<0_

TRS-BO FORTRAN is supplied on

1950

two minidiskettes and requires a
32K system with one disk drive.

Order from

T,E TRS-80 Software Exchange

17 BRIAR CLIFF DRIVE MILFORD, NEW HAMPSHIRE 03055

Telephone [603] 673-5144 i u
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ST80D contains extensions for disk
drive systems to exchange files with a
timesharing computer or another TRS-80.

USING ST80D, your TRS-80 can do all this and more:

Gather and pre-format data, store it on disk, then
transmit it to a timesharing computer for processing.
Processed data from the timesharing computer can
then be sent back to the TRS-80.

One TRS-80 can generate a data base and share it with
another TRS-80 thousands of miles away by telephone.

Users may customize their terminal program by
redefining the translation tables. Conversion from one
set of tables to another takes only seconds.

Auto logon feature sends your account name, number
and password upon request.

ST80D can transmit any type of TRS-80 ASCII file,
including BASIC programs stored in ASCII format, and
most BASIC data files. Binary files can also be
transmitted from one TRS-80 to another, aliowing even
machine language programs to be sent over the phone.

ST80D is a practical, full-feature terminal program that
has been used on a variety of timesharing systems.
These include IBM 370, Honeywell Sigma/6, Harris/7,
DECSYSTEM 20, Dartmouth Timesharing, CDC Cyber
and HP 2000.

If you're looking for a professional quality product,
not an amateur program, then order ST80D today!

For 32K
disk systems -
$79.95

PROG/80

Lance Micklus’
ST80-the Smart
Terminal Program-
just got SMARTER!!

JULY



STARDATE: 2200
. From Admiral Fitzpatrick —
You are to enter and explore the Omega VI
region of the galaxy, gather information on other
inhabitable planetary systems you may encounter
* and defend yourself against hostiles in case of attack.
Youare in command of the Starship ENTERPRISE and her ship’s
complement of 371 officers and crew. Omega V| is composed of 192
quadrants containing star systems and planets (a few habitable).
Information on Omega VI is sketchy, but astronomical hazards such
as pulsars, Class 0 stars and black holes are known to be present in
the region. It is also patrolled by Klingon battle cruisers,
so look before you leap. '

("Specs: Star Trek III

by Lance Micklus

Play Board: 8 by 8 by 3 quadrants

Weapon Systems: Phaser and Photon Torpedoes
Power Systems: Warp and Impulse

Computer Systems: Science and Ship’s computer
Sensors: Long and Short Range

Reports: Damage Control and Status

Play Elements: 20 Klingon battle cruisers,

100 + stars and planets, black holes, pulsars




by James Garon

While ““messing around’’ one day, | stumbled upon a short but versatile
machine-language subroutine. It allows you to add an impressive array of
sound effects to any BASIC program. To hear the sounds, just plug the
“AUX’" wire - which normally goes to the cassette - into any amplifier.

To create the USR routine, follow these steps carefully:
STEP 1: Type in the following lines:
18 i#="HERE'S WHERE THE SOUND GOES"
28 I=YARFTREOMED
25 ISPEEKCI+1 +20eHPEEKT+2)
26 FOR K=1 TO J+26
&Y RERD ¥ (POKE K. (NEXT
28 DATR 2815, 127, 18, 77, 65, 6. 4, 185,
214, 253, 45, 32, 253, 66, 165,
241, 295,45, 54, 255, 15, e
238,175, 211, 255, 281
STEP 2: If you do not have a Disk, add this line:
36 POKE 16526, PEEKCI+L):
POKE 18527, FEEKCI+Z?
If you do have a Disk, use this line instead:
2 DEFUSRE = PEEECI+1p+2564PEEE(TI4E)
FIEE 143884

6 PROG/80 JULY



STEP 3: Run the program. Be sure the amplifier is on.
STEP 4: Type in the following Test line (without a line number)-
Forl = 0 TO 1STEP 0: L=USR{0):NEXT
If you hear a repeated '‘whoop’’, proceed to step 5. If not, press BREAK
and begin again at step 1.
STEP 5: Press BREAK and then DELETE lines 35 thru 28.
STEP 6: SAVE OR CSAVE the program for future use. The following ioops

may be used in a program wherever appropriate. {For now, just type them
without a line number to hear how they sound).

FOR I=1 TO 5@: L=USRCI114): NERT

FOR I=1 70 S8 L=USROLLE-T0: HEXT

FUR I=z06@ TO 4896 L=USR(I): HERT

FOR I=1 7O 186 L=USROIEIHRND(28A)): NEXT

FOR I=1 TQ 188 STEP 144 L=USRCIES-RBSC198-3+[1): MERT

Experiment with your ewn loops. The only restriction {other than good
taste) is that the X in USR {X) must be between -32768 and + 32767.

You may be wondering why the USR routine is stored in M$% instead of
high memory. There are several reasons:

1) You do not need to set memaory size, since the routine is
embedded in line 10. _
2) You do not need to calculate the ““entry point’’ of the USR
routine, since the information is available in VARPTR(MS$) (see
lines 20 and 30)

3) The time needed for BASIC to ““learn” the routine is greatly
reduced. As soon as line 10 is executed, the computer knows the
entire routine. ) _

4) Finally, this method saves program memory; each byte of the
subroutine wastes up to 4 bytes (3 digits and a comma) and if it is
stored in a DATA statement. On the other hand, each byte of M$ is
one byte of the USK routine.

For those who are into machine language, here is the subroutine:

DEC HEX MNEMONIC COMMENTS

M3 Y] CALL BR7F i PRSS ARGUMENT TU SUBRCUT INE
&7 7

18 A

7 40 Lb T L i THYE FREGUENCY

&8 44 U BH s SAYE DURATION

PROG/B0 JULY - oo o



62 3E LD Aoal ;FOR RISING SRUARE WAVE
1 1

183 &9 Lk L.C S GET FREGUENCY

211 b3 ouT FF i BEGIN S -HAVE

253 FF

43 b DEC L  COUNT T MIDDLE

32 24 IR NE i OF WAVE _:l
233 Fh

2} i INC A i FOR FRLLING WAYE

183 ES LE L8 i GET FREGUENCY

211 B2 0T FF i MIDDLE OF S& -WRYE
233 FF

45 &b DEC L i COUNT TO END

32 P IR NE i OF 56 -MWAYE :I
a3 FC

1z @l DEC € i INCRERSE FITCH

16 18 DINZ #1F DURATION > @

238 EE 5 MORE SO -WRVES

175 AF w0k R +FOR END OF S& -WRYES
2l 3 ouT FF

255 FF

261 B RET #BACK TO BRSIC

NOTE: Whenever we do an OUT to port 255, we
also affect the size of the characters displayed. If
the USR routine is to be used when the screen is in
32-character format, make the following changes in
line 28 (step 1):

7th byte: was 1 — change to 10
14th byte: was 60 — change to 61
24th byte: was 175 — change to 61

s L e T T
ol bl et e °-% b L b L Tl

—— v
LAY ED

el s
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It costs $106 for the documentation and/or an additional %100 for
the software on diskeite. We highly recommend subscribing to the
complete program - documentation PLUS software.

Is: adepting this approach, we're going straight for the fugular
{50 to speak).
We anticipate a very competitive market for business software
relating to the TRS-80 within the next year, and wish to establish
ourselves immediately in a dominant position. In doing so, we are
presuming over 1,000 participants in the BUS-80 project. Pricing
accordingly, we truly feel BUS-80 will become such a fantastic
bargain that few serious businessmen who intend to use a TRS-80
within their enterprise could: possibly pass up the value offered.
Really, how could you pass this up?
We're sure you must be inferested in fust what you'll be getting .
Well, just about everything you need! Within the year, (and
probably within six months vou'll receive a disk-based Inventory
system — Accounts Receivable system — Accounts Payable
system — General Ledger system — Sales — and Payroll,

We're not talking about siripped-down systems

Elements of BUS-80 are already prepared and have been sold
individually te satisfied customers for as much as $150. The
Name/Address. system requires an entire diskette itself (over
50,000 bytes) with some optional subroutines relegated to another
supplementary disk.

BLUS-80 is not only compatitive, #t will set the standard by which
value is compared. And that standard will be hard to meet.

We would like it understood from the outset that while BUS-80 will
deliver a core system for an extremely reasonable price, we’ll also
be offering other pieces of software for general sale. Usually,
BUS-80 participants will be given a discount - in any event, by
today’s standards, tremendous value will be realized. The first
element of BUS-80is currently being offered

THAT' S THE PITCH - BELIEVE T - IT'S TRUE!

The Business Software People®
17 Briarcliff Drive Milford, NH 03055 603-673-5144

PROG/80 JULY 9



INTRODUCING
LEVEL Il BASIC

Now do more than ever before
With the most powerful Basic you can buy
For the TRS-80.

Open the manual and load the cassctre. Then get ready 1o work with the most powerful Basic interpreter
you've ever had your hands on .. . Level 1] Basic for Radio Shack Computers. b loads right on top of the
Level [{ ROM, and in just 3K of space, opens up your capability to new dimensions. For stariers, this new
casselle-based interpreter gives you the whole caralog of disk programming power. Plus graphics commands.
Plus Powerful editing commands. Plus long error messages, hex and octal constanis and conversions, uger
defined functions and 2 number of coommands never before available pn either cassette or disk interpreters!
EASLER LOADING, FEWER EEYBOARD ERRORS. G2 Level L1 Basic eliminates aggravations you've
had, inclading keyboard “bounce” and those supersensitive lape deck settings. Programs will load easier,
and you'll have far less Lrouble with input errors.

BASIC ACCESS TO R5-232. Until now, if you wanted 16 acoess your RS-232 interface, you had 1o work in
assembly language. G2 Level 117 Basic does the work for you, letting you use your interface with Basic
stalements.

HAYE YOU WISHED FOR MORE POWER? This new interpreler gives you §0 machine language user calls
for subroulings, long errors messages, & new TIMES call for your real time accessory, plus measure of limit
inpui timing that J1s you put a time limit on responses when you're playing games or giving ¢xams. And the
Tist doesn't stop here,

EASIER AND MKIRE POWERFUL GRAPHICS. This new Basic includes three simple commards that can
elintinate dozens of program steps. PUT wransfers information from a designated array to your screen;, OET
reverses the process. LINE makes your computer do the work when you inpul beginring and ¢nd points,
Give it twodiagonally opposite corner locations, and it outiine the rectangle you're looking for.

ONLY MICROSOFT COULD DO IT. G2 Level 111 Basic was created by Micresofr, the same company (har
wtrote Level I Basic for Radio Shack. And i1 actually uses Level 1l as a foundation for this enhanced add-cn.
By Lhe time you™e mastered all i can do, calling up the Aexibility of the graphics commands, and even
cnjoying the convenience of renumbering, youll wonder how it was all possible. It's like gelling a whole new
computer o your computer. )

AVAILABLE NOW FOR ONLY $49.95. You get the power that might otherwise cost you hundreds of dollars
in additional equipment for only $49.85. Price iniucdes the Users Manual, a Quick Reference Card, and a
preprogrammed casselte tape. Load the tape, open the manual, and gel ready to work with the most
powerful Basic Interpreter you've ever had your hands on.  Level [1]1 Basic for the TRS-80.

T’e TR$-80 Software €xchange

17 Briar Cliff Drive  Miiford, New Hampshire 03055

10 _ PROG/80 JULY
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A compm%amgwe on-thelaifjietivites,
softwarﬁgpa’cﬁage. support for line
custom- és%'ghed printer -~ reports 4
for the amateur

in addition to disk

radio buff who has & - data storage
a TRS-80. Oper-

5 . \ \ functions. !
ates in a real-time VGI'S.IJN ; Minimum 32K disk
mode in conjuction with M. Kejjeher system with one drive. 4

PROGRAM HIGHLIGHTS INCLUDE: 3

*Complete amateur radio routine Output/input for callsign, |
time/date contact, frequency, mode, location, name. signal |
report, QSO end time, QSL sent/received confirmation.
*Comprehensive amateur DX prefix file Information on DX
prefixes, zone, country, great circle bearing, access anytime 4
*(Q)-signal file All international Q-signals and ARRL net
*Special net log routine Review and print contact stations. check 4
in/out times, net control name and callsign, net start/end, net
operating frequency

'Operating frequency schedule Allowable modes and require-
ments for 80-, 40-, 20-, 15-, 10-, 6-, 2-meter bands

*Propagation forecast Based on solar flux and K-index «
*Memo/message pad CW contacts; video and print notation of
QSO information or copied message

Available for single disk, 32K TRS-80 system
*Two drives will greatly increase storage capabilities* b

$24.95 {

Ts€ TR$-80 Software Exchange |

7 BRIAR CLIFF DRIVE MILFORD, NEW HAMPSHIRE 03085

PROG/80 JULY "
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Introducing...

MMSFURTH

THE LATEST IN A HIGH-LEVEL LANGUAGE SOFTWARE
DEVELOPMENT SYSTEM.

MMSFORTH is a new version of the powerful, fast, and
structured FORTH language, specifically written for the
TRS-80, and offers such features as:

* Double precision integer math

* Reverse polish notation

* Blinking cursor, auto-repeat keyboard

e Virtual Memory!

e Editing capabilities similar to Level 1l

e Supports Z-80 assembly blocks within the FORTH
structure

MMSFORTH is available in two versions; a complete version for
disk systems and a close approximation to that version which is
designed for the Level Il, 16K tape system. The disk version
offers *'virtual memory'’, supports one to four disk drives, does
not require any other disk operating system, and also has both
disk and tape input/output capabilities.

TAKE ADVANTAGE OF A POWERFUL STRUCTURED
LANGUAGE WITH THE EXECUTION SPEED OF A
COMPILER.

MMSFORTH is available now from TSE.

PROG/80 JULY



MMaFURTH %

The MMSFORTH system diskette or

cassette tape provides for the expansion of Qé‘ fﬁ

FORTH commands by the user. There are

many programs and routines provided as !§= go
examples of FORTH programming, such as: @

Routines For: Programs For:
String Handling Game of Life
Graphics Checkbook Balancing
File Sorting String Sort
Screen Printing Number Guessing Game

The TRS-80 Software Exchange intends to fully support the
introduction of MMSFORTH with the development of
supporting application modules. Early MMSFORTH projects
e floating-point package ®
assembler/cross compiler to provide ¢

standard TRS-80 load modules
large flexible mailing list system e
generalized data base management system e
word-processing package (FORTHWRITE) ¢

MMSFORTH, by Miller Microcomputer Services, includes
introductory documentation with further references to the
MicroFORTH primer of FORTH, Inc. This manual is an
invaluable reference for the FORTH programmer, and can be
purchased separately by anyone desiring more information on
the FORTH language structure.

30-DAY INTRODUCTORY PRICE

MMSFORTH cassette version, Level I, 16K $34.95
MMSFORTH disk version, Level 1l, 16K 44.95
MicroFORTH primer 15.00

T‘ TRS-80 Software Exchange

17 Briar Cliff Drive Milford, New Hampshire 03055

PROG/80 JULY 13



MACHINE
ANBUAGE
DADED OUTPUT

by Paul Johnson

One of the first problems a machine language programmer faces is
how to provide input and output for his program. Usually, input is from the
keyboard (see ‘‘A Piece of the ROM™’, PROG-80, May 1979). This article
will discuss output to the CRT (video display).

First, we'll explain a few basics. The video display is ‘‘memory
mapped’’; there are 1024 locations on the screen, corresponding to 1024
(1K) bytes of ““video RAM’’ (address 3CO0H to 3FFFH, or 15360 to 16383).
The computer constantly scans video RAM, and displays at each point on
the screen the alphanumeric or graphic character associated with the
ASCII code stored in the corresponding byte. When the screen is clear,
video RAM contains only 20H (32 Decimal), the ASCII code for ‘‘space’’.
In order to print an E in the lower right corner of the screen, we must load
the ASCII code for E (45H) into address 3FFFH.

Suppose we want to print the word HELLO on the screen. In BASIC
we could say ‘PRINT‘‘H";:PRINTE’’;:PRINT*'L"";: etc. Our machine
language equivalent would be:

5580 ORG a56EH

3508 21@a3C LD HL, ZCBEH + UPFER LEFT CORMNER
3502 3648 LG CHL3, 48H JRSCIT 7HY

5583 23 INC HL i POSITION FOR NEXT CHAR.
3586 3645 LD CHL . 43H iRSCIT “E7

3508 23 INC HL

3583 3640 LD (HL), 4CH ;RSCIT LY

5508 23 INC HL

350C 364C LD CHL7, 4CH JRECIT L

S50E 23 INC HL

J9UF 364F LD (HLJ. 4FH SRECIT O

5311 C31455 LPL JF LF1 i ENBLESS LOOF

14 PROG/80 JULY




By changing the address in the first line from 3C00 to some other

location in video RAM, we can print anywhere on the screen.

In BASIC, a much more powerful PRINT format than the one shown
above is the instruction, ‘PRINT @ X,B$. This allows the printing of
string Information at a specified location on the screen. The same
instruction is easity achieved in machine language. In fact, the method we
will describe is the one used by the BASIC interpreter when it needs to

- PRINT. First, we need to have a string (text and/or graphics) to print. A
string can be considered as a set of ASCI| codes stored in memory. The
Initial source of the string data couid be the keyboard, cassette tape, load
instructions as above, or even ROM. The important thing is that it is stored
somewhere in memory as a cortiguous group of data bytes.

To print our string, we first must know three things:
1) The address of the first byte of the string
2} The length of the string
3} The address in video RAM where ‘printing’ is to begin

* This block diagram shows what we will do:

H 48 » | 48
HELLO

E 45 | 45

L 4C —=~ ' 4C

L _ 4C —*| 4C

o aF = AF

TEXT STAING  OPERATION STRING TEXT DISPLAYED
N IN ON SCREEN
RAM VIDEQ RAM

The operation consists of copying the string, byte-for-byte, into video
RAM. To perform this task we will use one of the most powerful Z-80
instructions: LDIR {load, Increment, Repeat), or *‘block move’. LDIR is a
very useful, yet simple, instruction. It uses the HL and DE register pairs as
16-bit pointers (i.e., HL and DE contain the addresses where transfer will
take place). The HL register points to the source address; the DE register
points to the DEstination address. The BC (*'Byte Count''} register
contains the number of bytes to be transferred; it serves as a sort of

FOR-NEXT loop.

To use LDIR, it is necessary to initialize the above-mentioned
registers. Then, when LDIR is executed, it automatically performs the
following steps:

1) copy a byte of data from the source (ML) address to the destination

{DE) address

2) increment both HL and DE to the next higher address

3) decrement {count down) BC

4) it BC = 0 stop, otherwise start again at 1

PROG/80  JULY 15



Here is our “PRINT @ X; B$'* implemented in machine language
(assuming our string is atready stored in memory):

LD HL, X Where ; X Is starting address of string,
LD DE, Y ; Y s starting locatioh for print,
LD BC, Z ; Z is length of string

LDIR "~ ; Block Move

Block move may also be used to white ot the screen. Notice how HL
“chases’’ DE around the screen!

LD HL, 3CO0H ; Upper Left Corner

LD (HL), OBFH ;Whiteout Upper Left Position
LD DE, 3C01H :Upper Left + 1

LD BC, 400H ; 1K Positions on screen

LDIR

In yet anather use, HL is set to 3C40H, DE is set to 3C8#, and BC is
set to 3CPH. The result? Everything moves up one line, scrolling the
display. Why? Because each byte is moved *'backward’’ in memory 64
decimal bytes, which corresponds to a shift upward to a position
directly above the starting paint on the screen.

in clesing, if you wish to try any of these programs (which are

presented here as instructions rather than finished routines), insert an
ending routine simitar to the one found on page 6, iines 170-210 of the
Radio Shack Editor Assembler manual. This will freeze the digplay for 5
seconds, so that you can see the results of your work, Remember, the only
way to learn a technique is to try it!

Memo To RESCUE Progrem Users*

As set up, the RESCUE program will only work if you use the default
value of 3 files, If you answer files? with 0 or any number except 3 or
ENTER, BASIC will begin at a different location, That would require
several changes in the program, at the 1st, 2th, 11th, and 14th
asgembly language instructions found in lines 10, 20, and 30. There
would be different values for each number of files. You could find the
beginning of BASIC using DEBUG 1o substitute the new addresses.

*RESCUE was publisheo in May PROG-80

16
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If you've moved recently, or are planning
on moving in the near future, please verify
by filling out the form below. This way,
you’ll be sure not to miss any issues.
[include your present label]

Name:

Address:

City:

State: Zip Code:

When Effective:

PROG/80 JULY
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A UTILITY PROGRAM
THAT GREATLY EXTENDS
THE KEYBOARD, VIDEO,
AND PRINTER
. SUBROUTINES IN YOUR
LEVEL Il RCM!

SIMULATE A RADIO SHACK
SCREEN PRINTER using an ordinary
printer

USE AN EXTERNAL KEYBOARD
Or, use any other serial input device
in place of the TRS-BEI keyboard

%

USE MOST ANY ASCIl SERIAL
PRINTER such as Telélype 33 gr
Spinterm

OF PROGRAM ERRORS by running . e
your keyboard in upper case only, or =
runinupper/lower case mode just

e o h: TELL THE TRS-80 YOU HAVE NO
ike a typewriter i

PRINTER AT ALL

e G, i 2 T

PRACTICALLY ELIMINATE KEY- ——— i ]
BOARD BOUNCE Theamountof - | EXCHANGE PROGRAMS WRITTEN
debouncing is user-adjustable % |IN BASIC WITH OTHER COM-

- PUTERS From the Sorcerer ta the

i

DISPLAY UPPER AND LOWER
CASE LETTERS on your video
monitor screen

T¢E TRS-80 Soft

17 Briar Clifi Drive  Milford;:
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FIGH
- DENSITY
DATA
E‘J‘U‘@Q@@B

Ceorge Blank

In programs that use a lot of data, you may run out of memory before
you can effectively store all your information. The solution to this problem
is a technique called bit packing, in which you use only one bit of memory
to store each piece of information.

With bit packing, you can store up to 16 different pieces of information
in one integer variable, 32 in a single precision variable, and 64 in a double
precision variable. In order to store the maximum number of information
sets, you need data with only two conditions. That is, you can store in one
bit whether- or not a certain condition is met, but need several bits to
determine one of several conditions,

In adventure games it is often necessary to stare a great deal of
information including the possible exits from each room, objects and
characters and special conditicns in that room, and references to help
statenents. This article will use the storing of exit information in such a
game as the example for a demonstration of a general purpose bit packing
and bit unpacking routine.

Theory

An integer variable uses sixteen bits to store data. The leftmost bit tells
whether the number is positive or negative, and the rest contain the binary
code for the number, as follows;

Bit 15 14 3 12 1 1m0 9% 8 7 6 5 4

214
Sign 16384 8192 4096 2043 1024 512 256 128 64 32 16 8 4 2 1

20 S PROG/80 JULY



The bits are numbered as they are because the number represents the
power of 2 indicated by that bit. For example, 26 =1, 21=2, 29= 512, and
214=16,384. If any bit is a 1 you add the value of that bit to the others to
find the number indicated. If any bit is a zero, you skip over that bit in
determining the value. The sign bit, number 15, could represent 32,768,
but TRS-80 BASIC uses a 1 in that bit to represent a negative number and
a 0 to represent a positive number and an integer variable.

Single and Double Precision Variables are more difficult to use for bit
packing, not only because it takes longer and slower routines to pack and
unpack the information, but also because they use some of their bits to
indicate the position of the decimal point in scientific notation. Fer that
reason, this article will only consider integer variables,

The Routines

General purpose bit packing and unpacking routines are given in the
sample program for integer variables. The Unpacking routine begins at
line 1000 and the Packing routine at line 2¢9¢. Lines 30 to 29§ contain a
sample program to illustrate the use of these subroutines, All values used
in the subroutines begin with B, making it easy to reserve variables for this
purpose. In both routines, the packed data is indicated by the variable BX,
the unpacked data from each bit by the variables B(#) to B(15), and
working variables used in the subroutines are B, the current bit being
examined, and BY, the value of that bit.

Unpacking

To use the unpacking subroutine, store the variable to be unpacked in
BX and call the subroutine at 198 as is done by line 130 in the sample
program. The subroutine first examines bit 15 by checking for a negative
number, storing a one in B(15) if it is negative, a zero if it is not. Then it
checks bits 14 down to 0 in turn by testing to see if the number given is less
than the current power of 2. If the number is less, a zero is stored in the B
array. If the number is equal or larger, a 1 is stored in the array and that
power of two is subtracted from the number to prepare it for the next test.
Then the routine divides BV, the bit value, by 2 and tests the next bit.

Packing

The packing routine works in opposite fashion to the unpacking routine.
The data to be packed is stored in the array B(#) to B(15), as demonstrated
partially in lines 22¢ to 27¢ of the sample program. Then the subroutine is
called, as in line 288, and the storage variable is then set equal to BX. The
packing routine begins with 1, equal to 2%, and adds the current power of
two to BX for each number in the B array set to 1. After each number is
tested, the value BV is multiplied by 2 to give the next power of two. Line
2020 bypasses this for 214 to avoid an overflow error. Line 2844 sets the
sign bit to correspond to B(15).

Going Beyond Single Bit Data

If we wish to store more information than can fit in a single bit, we can
use several bits. For example, if we had 10 characters who might be in the
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ragoms, with only one in any single room, we could use bits, 6, 7, 8, and 9 to
store the character number. This single line could give us a character
number from 0 to 15; CH=B(6)+2*B{7)+4*B{3)+8*B(9)

To store a character in a2 room, once we determined that no other
character was present, we could simply multiply the character number by
the power of two represented by the first bit used for storage and add it to
the value. Thus, to store character number 8 in bits 6-9 of C(¢}, which
might represent a monster in the basement, we just use this line:

C@=C@®+8%64

This is because 2%, the power of bit 6, equals 64.

As an exercise, you might wish to add a list of characters to the sample
program and store them in the array C{@) to C(12) as well as the room exits.
If you can do this, you fully understand the method and should be able to
use it in your own programs. Please note: these subroutines are not
copyrighted. You may use them exactly as they are in your own programs,
and you do not have to give credit for them.

1 REM * BIT PACKING DEMONSTRATOR »
28 REM « GEDRGE BLANK ~ MRY 5 1575
38 DEFINT A-C:DEFSTR D-F DIM B1S) DIM C(L2):DIK D(12) DIN £
4k FOR A=8 TG 12:RERD CCRD; DAAD :NEXT
58 DATA 23, BREENENT, 2, PORCH, 38 MUSTC RODM, 3. LIVING ROOM. 9, GINING
RODN, 45, K3 TCHEM, 49, LAUKDRY
66 DRTA 62, HALL: 2, STUDY. 2, GUEST RO 8, NURSERY, 8, MASTER BEDROOM.
1, BATHROD :
78 FOR f=B TO S:RERD ECA)NEXT
80 DRTR NORTH, ERST. SULTH, MEST, UP, DN
96 CL5 PRINT“RODHC, " *, “EXITS"
39 REH
# DISPLAY ROONS AND EXITS *
169 FOR F=8 0 12 -
119 PRINT fis TRBCA23DCA),
120 1F CGA)=8 PRINT'NONE":GOTO 498
138 BX=CCR)Y GOSUR 19060
149 FORB=DT0 5
15 IF BGEI=L PRINT EEX* %
168 NEXT B |
178 PRINT
156 NEXT R
199 REM
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* CHANGE EXITS #
oA TNFUTHIN WHAT RO CRUMBER: WILL YOU CHAMGE THE EXITS"
210 PRINTE ESo, CHRECIL) PRINTE® 856 2{RM
249 Fik B=GT09
238 PRINTE G316, "CHM YL EXIT " E$(Bx " (VH) 77 CHRS(9G:
248 E{Bi=E
<58 I$=IRREYS IF I=""THER 250
268 IF I="7*THEN BoBi=g
278 HERT B
Z8R GOSUB 288G CoRr=ER
234 GOTD e
595 5070 259
935 REM
* BIT UNPACRING ROUTIME *
Ed=INFUT  B=CURRENT BIT EBV=BIT WALLE BEX=UUTPUTS
1680 IF BX»=d THEN BU1S3=0 ELSE Bi=Bis-1:Rii3)=1
1618 BV=14384 FOK B=14 TO @ 5TEF -1
1Bey  IF BRCRY THEN B(EJ=B LL3E BiB)=1 .E{=BX-B¥Y
1638 BY=BY/2 NEAT B
1696 RETURH
1355 RER
# BIT PRCKING ROUTINE «
BLED=INFUTS  B=CURRENT BIT BY=BIT VALUE Ex=TRUT
S9E0 Br=d Bv=l FOR BAE 70 44
2ild IF BiBi=1 THEN Bi=Ex+RY
200 IF B4 ThEN Be=pved
2838 HEXT B
2648 JF B(4S»=1 THEN BA=G-EY

PROGRAMMING HINT

~> =

One way to add interest to a game is with real time action. This

routine will pause a few seconds for an input, then continue if none

is given, setting an input flag {(I$=""F"’) to indicate that no input

was provided. Then you can test for I$ equal to F to assess a penalty
*if you wish. The timing can be adjusted with the FOR loop.

10 FOR A =1TO500:1$=INKEY$:IF 1§ ** THEN NEXT:1$="F"
20 IF 1$=""F"' PRINT"*YOU WERE NOT FAST ENOUGH!"’
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- General: This proegram is written in Level 1l basic for the TRS-80, and can

be run in less than 4K of memory. It provides a histogram {bar graph) with
as many as 14 bars. In addition, it calculates and displays with each entry
error of the mean, and the coefficient of variation. The upper and lower
values for the bar graph can be specified, as well as the number of
characters to be included in the data string. This program is particularly
useful as it allows both a visual and mathematical look at the data as it is
entered.

Statistical Background: The histogram is a method for displaying
univariate data, that is, a series of numbers representing a single variable.
For example, such variables as test scores for a class, golf or bowling
scores, can be entered into the program and displayed visually. The basic
statistics will be calculated, providing additional information.

One of the most important items of data that can be obtained visually
from a histogram is an estimate of the frequency distribution of the data
that has been entered. Figure 1 provides several examples of possible
frequency distributions. These are normally displayed with the primary
axis along the bottom, but for this program the primary axis has been

shifted to the vertical to allow longer bars to be presented.

The formulas which have been utilized for each of the statistical

. procedures are fisted below:

Number.-- n  Determined without calculations; the number of items of
data which have been entered.

Number.-- n  Determined without calculations; the number of items of
data which have been entered.

Mean.-- '_52(. This represents the sum of the items of data (X) divided
N the number (n).

Variance.-- s2= EXZ_E—IEX.I]z/n This formula represents the sum of
: ' squares minus the square of the sums
n-"1 divided by n, all of which is divided
by n-1.

" Standard deviation.-- s=afse The standard deviation is the positive

square root of the variance.

Standard error of the mean.-- s_=s/./n  The standard error of the
) X mean is the samgple stan-
dard deviation of the mean.

1005 The ratio of the sample standard
mean- deviation to the sample mean
expressed as a percentage.

" Coefficient of variation.-- Cy=125

The n-1 method has been used for calculating the variance and standard
deviation so that the formulas are suitable for use with small sample sizes.
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FIGURE 1: SAMPLE HISTOGRAM DISTRIBUTIONS

Figures are normally oriented along the main axis, i.e. so that the bars
are oriented up and down. The terms left and right skewed are meant
to apply to figures with the normal orientation.

26 PROG/80 JULY



Brief definitions of these distributions [from Johnson 1976] are as follows;

--Symmetrical; This shape is a mirror image on the opposite sides
of a line dividing dis_tribution in the middle.

--Rectangular; Every value appears with equal frequency.

--Skewed; One tail is stretched out longer than the other.
The direction of skewness is on the side of the
lenger tail.

--]-shaped: There is no tail at all on one side of the most
populous class.

--Bimodal; - The two “‘most’” populous classes are separated

by one or more classes. This situation often
implies that two populations are being sampled.
{lohnson 1976:61).

The six statistics that are provided are described below;

Number.--The number of items of data that have been entered.

Mean.--The average of all of the items of data that have been entered. This
and the other statistics described below are only displayed after the fith
item of data is entered.

Variance.--The variance of a sample is a measure of the distribution or
spread of data around the mean. For example, if the numbers 66, 68, 70,
72 & 74 or the numbers 64, 67, 70, 73 & 76 are entered, the mean is still
70, but the variance (spread of the numbers) is greater, at 22.5. The
variance, then, is large when numbers are far from the mean.

Standard deviation.--The standard deviation is the positive square root of
the variance. It is often easier to conceptualize the standard deviation of a
set of data than it is the variance because the standard deviation is
expressed in the same units as the data. if the variable (x) is measured in
inches, the variance 25 is measured in square inches, while s is measured
in inches. Like the vartance, the standard deviation is a measure of the
spread of a set of data. In the example given above, the standard deviation
for the first data set (66, 68, 70, 72, & 74) is 3.16, while for the second data
set {64, 67,70, 73 & 76} itis 4.74, indicating a greater relative spread from
the mean.

Standard error of the mean.--This statistic represents the sample standard
deviation of the mean. Basically this is the standard deviation of a series of
means drawn from the population being sampled. Those unsure of the
meaning of this statistic should consult several elementary statistic books
for the background data required for its proper use,
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Coefficient of variation.--This is a very simple but useful statistic. it is
calculated by dividing the standard deviation by the mean and multiplying
by 100 {(making it a percent). This statistic is also a measure of the spread
of the data set. The CV should be relatively small when experimental data

are being used. The following table gives some ballpark figures against
which to compare sample data:

Cv TYPE OF DATA/EXPERIMENT
<10% 7 7 aplanned experiment should be
L < 5% _ _ a good experiment is
N 20% o typical for biological data
>30% . o typically is not a normal distribution
The Program

The program is initiated by a RUN statement. It then asks ‘DO YOU
DIRECTIONS (YES=1)?" Enter a 1 to view the instructions, or just press
ENTER to praceed directly to the program.

The first point that mugt be decided is the number of bars desired in the
histogram. The program will ask *’HOW MANY BARS?2" Any number upt
to a maximum of 14 bars can be displaved. The program will then ask

“UPPER LIMIT?” and “LOWER LIMIT?'" Enter numbers which will
atlow the entire data set to be displayed but which will not compact all of
the data into only 1 or 2 bars. The maximum number that can be entered as
the upper limit is 9999, and the lower limit must be between 0 and the
upper limit. The program will reject numbers that do not meet these
criteria, and restate the question. Additionally, when the data is being
entered, numbers greather than the upper limit and less than the lower
limit will not be entered into the histogram or into the statistical cafcula-
tions. The final question the program will ask is *'HOW MANY CHARAC-
TERS (INCLUDING DECIMAL POINT) IN THE LONCGEST DATA
STRING?* Some examples of possible data strings and the number of
characters are presented below:

12 2characters 1.1 3 characters 234,340 6 characters
102 3characters 1.05 4characters 1212.321 8 characters
1239 4 characters 12.0 4characters 43212.2323 10 characters

The maximum number of characters that can be entered is 10. The

program will reject any larger response.
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SAMPLE RUN: The following is an example of a run made
with this program

DO YOU WANT DIRECTIONS (YES=1)7  enter 1 to see directions, press enter to continue
HOW MANY BARS? 14

UPPER LIMI(T? 100G
LOWER LIMIT? o

HOW MANY CHARACTERS (INCLUDING DEGIMAL POINT) IN THE LONGEST DATA
STRING? §

( | ]

0 7 HRRHER

This is the screen display before the entry of any data. The five
symbols at the bottom left of the screen will accept the five (or
fewer) data characters that are entered, and will display the
character entered. If a mistake is made, the backspace key will
remove it. When the data has been entered into the grid, press
ENTER. The data will be input, and the grid cleared for the next
data entry. After five iterms have been entered, the screen will
begin to display the statistics. After entering the following

numbers (44, 55, 23, 40 & 35) the display will appear as shown
on the next page.

“
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30

*The maximum number of entries that can be handled by each
bar is about 53, after which that appears to the right of each
begins to run off the screen,

*Don't forget that the histogram is meant to be right side up, i.e.,
the bars should be vertical. '

o 7 WM NC. 5 CV% 29.848 MEAN 39.4

VARIANCE 138.3 STD DEV 11.7601 STDERR5.25928
(N vy

HINTS

REFERENCE

Johnson, R.
Elemenlary Siatistics, 2nd Edition. 1976 Duxbury Press, North Sciluate, Mass.
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18 CLS:PRINT :PRINT CHR$(2Z)* HISTOGRAN "
20 PRINT SCATTERGRANM®
38 PRINT:PRINT :FRINT:FRINT"  WHAT IS YOUR CHOICE®;
40 ¥e=INKEYS: IF X$="" THEN 48
56 IF X$="H"ORX$="1" THEN 5@ NOTE: Lines 60 on are an updated version of
68 IF #$="S"(RX$="2" THEN 68@| 'SCATTERGRAM" (See May PROG/B0.)
78 GOTD 48
- 89 REW KISTGGPAM/BRSIC STAT COPYRIGHT 1979 BY GARY S, BRESCHINI
- FOR LESS THAN 48 YALUES/BAR
99 CLS:CLEAR180:PRINTE144, "HISTOGRAM & BRSIC STHTISTICS™ -
100 PRINT: INPUT DO YOU WANT DIRECTIONS (YES=1>":Q: IFU—im
110 PRINT: INPUTHOM MANY BARS®; O
120 TFOX14PRINT"NO MORE THAN 44 BARS":GOT(Li
138 INPUT"UPPER LIMITT
140 IFT>9999PRINT"UPPER LIKIT TOO BIG":GITO138
150 INPUT"LOKER LIMITY;W: IFWCOPRINTULOKER LIMIT CANNOT BE NEGATI
VE*:GOT(158
168 O=(T-W)/0: IFU=0TPRINTLOWER LIMIT LARGER THAN UPPER LIMIT':G
010156
178 INPUT*HOK MANY CHARACTERS (THCLUDING DECIMAL POINT) IN THE L
gim?EGST DATA STRING®; 09 IFGR>16PRINT"TOD MANY CHRRRCTERS. “ -GDT
180 CLS:FORY=BTOCO+3)—1:SET(43, ¥ NEXT
198 FORU=ATCO: PRINTES+ INT(E44h), INT(T- U+, 1) NEXT
200 X$="Y A$="" -PRINTEOB2, "*; :PRINT"? “; STRINGS (6, CHR$¢352); :FO
~ RU=17000: PRINTCHR$<24); (NEXT
218 R$=INKEY$ : IFLENCA$)=BTHEN218
220 IFR$=CHR$(13)60TN288
238 IFAS=CHRS (S)ANDX$=""PRINTCHR$(24); CHR$(24); :GOTO208
248 IFRS=CHRE(BIANDXSC " *PRINTCHRE(2); CHR$(33); CHRE(24);  X$=LEFT
$ (X8, LENCK$2-1) :GBTO210
230 IFRS$=CCHR$(45)DRAS=OCHRS (S8) THEN214
268 IFLENCXS y-QOTHENZ18
279 PRINTRS; :X$=}$+Ai$ : GOTO210
280 X=VAL (%) TFXCWGOT0208
29 1FOT60TO208
308 IFXeNTHENK=X+ 91
318 TFECT ANDIO(T-MR=A+i :PRINTE?, STRIW(FI' 191); :PRINTG?4, A
326 IFNC=T-QRMDYOT~(2+0)B=B+1 . PRINTO71, STRINGSCB. 151); :PRINT@7{+
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B, B;

338 IFAC=T~(2eQANDIOT-(3%Q)C=C+1 - PRINT®13S, STRINGS(C, 191); :PRIN
T3, G

348 [FXCT-(3RANDXD T-C440)D=D+1 . PRINT@199; STRINGSCD, 191); :PRIN
T@4994D, D;

399 IFRC=T-(AeRNDICT-(SHQDE=E+1 - PRINTE26Z, STRINGS$(E, 1531); (PRIN
TE263+E, B

368 IFXCGET-(GHRIANDIO T- (oW IF=F+1  PRINT@Z27, STRINGSCF, 191); PRIN
TR3274F. F;

378 IFRCT-(6#D)ANDIC T-(74Q)G=G+1 - PRINT@23, STRINGS (G, 1591); :PRIN
T@1914G,

388 [FX<=T~{P+@)ANDYOT-{ 8xfi YH=H+1 : PRINT@4SS, STRINGS CH, 191); :PRIN
TR4SGH, H; '
390 IFXC=T~(8@ANDXOT-{ 30 I=141 : PRINT@S19, STRING$(], 191); -PRIN
TE519+1, 1

408 TFACGT- (OO0 T-(18+0) J=J41  FRINTE3ES, STRINGS(J, 191); (PRI
NT€38%4], I

418 [FXGT-(L0ADX0 T-(114Q)K=K+1  PRINT®647, STRINGS (K, 191); (PR
INTRR4TH, K

428 IFXCT-(LRQRNDIOT-(A24@)1 =L +1 - PRINTO744, STRINGS (L, 191); (PR~

INT@7A4+L, L

430 TFRC=T-(1240ANDIOT-(13+Q) M= - PRINTE? 7S, STRINGS (M, 191); (PR
INTE?75+4 N

440 JFRCGT-CA3ANDES T-(14+QIN=N+1 - PRINT@83T, STRINGS{N, 191); ;PR
INT@gIO+H, Ni

439 1FA-H+. BOLTHENR=4~ 8ol

468 Z2=7+1:5=5+K: R=R+ (X*X) : IFZ{=4G0TG208 _
470 V=(R~((5%5)/2))/(2-1) :CY=188%50R(Y>/(5/2) : SE=5OR(V)/SAR(2)
480 PRINTE9ZL, " *; :PRINT®I916, “NO. “Z

496 PRINT@S3Z, " "i (PRINT@9ZS, "CYZ "CY,;

See FRINT@S78, * *; ;PRINTE9GE, "YARTANCE “V;

518 PRINTE@S9Z, *  *; :PRINTEDSS, 51D DEV "SRV - -
528 PRINT@943, " "; .PRINT@94Y, "MEAN "5/Z;

538 PRINTEI815, " 5 :PRINTE1604, “5TD ERR “SE; :GOT0208 -
6 PRINT@16. "HISTOGRAN & BASIC STRTISTICS"

550 PRINT:PRINT"TO INITIALIZE THE PROGRAM ENTER:" PRINT" - NJBE
R OF GBARS DESIRED" :PRINT" - UPPER LIMIT OF DATA®:PRINT" - LOWER

LINIT OF DATA":PRINT" - MAXIMUM NUMBER OF DIGITS PER ENTRY":PRIN
T.PRINT*YRLUES QUTSIDE OF LIMITS ARE IGNORED. *;

560 PRINT" THE UPPER LIMIT FOR DATA IS 9999. A MAXIMUM OF 14 B
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MRS ARE POSSIBLE.  INPUT THE MAXIMUM LENGTH OF DRTA STRINGS *;

578 PRINT"CINCLUDING DECIMAL POINT). IF A ERROR IS MADE, THE B
ACKSPACE WILL ERASE IT. WHEN THE DATA IS CORRECT, PRESS ENTER *

00 PRINT" AFTER THE FIFTH ENTRY SUMMARY STRTISTICS WIli BE DI

SPLAYED.  (VARIANCE AND STANDARD DEVIARTION ARE CRLCULATED BY TH

E N-1 METHOD.H*®

396 INPUTYPRESS ENTER TO CONTINUE: U:CLS:RETURN

668 REM SCATTERGRAM/CORRELATION PROGRAM COPYRIGHT 1979 BY GARY S
BRESCHINI, 379 CORRAL DE TIERRA RD, SALINRS, CR 93%88 1/79

616 CLS:PRINT@BL, "SCATTERGRAM & CORRELRTION® :PRINT:PRINT: INPUT"D

0 YOU WANT DIRECTIONS (YES=1)";f: IFA=1G0SUB1168

626 CLS: INPUT" INSERT MAXIMUM YALUE OF X*iXH

630 INPUT"INSERT MWINIMM YALUE OF X" XL:XX=XH-AL

648 TFALYXHPRINTTLOMER LIMIT EXCEEDS UPPER LIMIT. *:GOSUBLZ38:G0T

0628

659 IFDI999PRINT ™Y UPPER LIMIT TOO LARGE. " GOSUBL2360:GOTOS20
668 INPUT"INSERT MAXIMM VALUE OF Y™ W

678 INPUT*INSERT MINIMUM YALUE OF ¥"; YL@ YY¥=YH-YL

650 IFYLOYHPRINTLOWER LIMIT EXCEEDS UPPER LIMIT":GOSUBLZZH :GOTO
66a

698 IFYHXO999PRINT®Y UPPER LINMIT TOD LARGE. *:GOSUB1239:GOTO6ED
708 ZX=X4/114:2¥=YY/43

718 CL5:FORK=12T0127:SET(X: 8):SET(X, 447 :KEXT

726 FORY=0T043:9ET(12, V) . SETC127, ¥ NEXT :
728 PRINTEO6S, XKL PRINTRO?L, “XCHHUHE) Y(RHHE)"; (PRINTRIB1L, *

740 RS="0" BS="0" .CH="0" . D§="8" E$="0" [F4="0" :H$="0": [$="" : J3=*
BR":X$="" y§="0" | |
758 PRINT@1847, XH; :PRINTE993, INT(XL+CRH-XL)/2);

760 PRINTE1060, “COR";

770 1=(YH-YL)/15 T
788 FORN=BTOL4STEP2 PRINTECBH CE4XK) ), INTCYH- (X1))5 - NEXT
798 AS=INKEYS : IFLENCRS)=BTHEN?9% |

809 PRINTE97, AS;

810 BS=INKEVS: IFLEN(BS)=0THENS10

828 PRINTE974, B;

836 CS=INKEVS: IFLENCCS)=OTHENB2E

840 PRINTEO?S, C3

856 DS=INKEYS: IFLEN(DS)=6THENSSS
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868 PRINTE976,D$;

878 E$=INKEYS: IFLENCES)=0THENS?®

838 PRINT@S?7, £S:

898 X$=REIB+CEHDSHES

900 F4=INKEYS : IFLENCF$)=BTHENS®R

918 PRINTEIS2, F§;

920 G$=INKEYS : IFLENCG$)=BTHENIZB

930 PRINT@9IB3, GS;

940 H$=INKEYS : IFLENCHS y=8THENS40

958 PRINT#984, Hs;

968 1$=INKEYS$ : [FLENC I$)=8THENG6O

970 PRINTROSS, I$;

968 J$=INKEYS: [FLENCI$)=8THEN9GS -

99@ PRINT@986, J§; ST T

1688 Y$=F§+G3+Hs+1$+J$ ' '

1010 IFJ$="X"GOTO738

1620 Q=041 C=VAL(¥$) :D=VAL(Y$)

1838 K=C:L=D:C=0-(XL) :0=D-¥L : C=(C/ZX)+13:D=D/2Y

1848 IF KOL THEN PRINT@1@11, "X 100 SMALL®; :GOSUBL236:60T0720
1656 IFLCYLTHENPRINT@1B11, " TOO SMALLY; < GOSUB123@: GOTO734

1868 IFCHOL27THENPRINTE1®13, *X TOO BIG*; :60SIB1238: GOTO730

1676 IFD>43THENPRINT@ABLZ, "Y TGO BIGY; : GOSUBL238:GOTO730

1689 D=44-D:SETCC, D) (PRINTES7L, "KM Y(HED"

1999 G0SUB1100: PRINT@1805, * *; :PRINT@1894, CC; :GOTO730

1180 R=h#1: SX=5X+K :SY=SY+L - AR=ARF (K¥K) - BB=BB+(LAL) - XY=XY+(KxL)
1110 1FG=¢4GOTOP30

1128 XD=SERCCAR-C(SXHSKIN) )/ (N-1))

4130 YD=SOR((BB~({SY*SYI/N) 3/ (N-15)

1149 E¥=1/(N-1%C VI~ (LR (SRAGY))

1150 CC=Cy/ (XDWD) :RETURN

116@ PRINT*THIS PROGRAM WILL DISPLRY A SCRTTERGRAM USING YALUES
OF % AND Y. 1T WILL ALSO PROYIDE THE CORRELATIGN COEFFICIENT BETM
EEN THE  VALUES OF X AND ¥. SET THE UPPER AMD LOWER LINITS DE
SIRED FOR BOTH X AND ¥ AND INSERT YALUES *;

1170 PRINT"OF X AND ¥. THE DISPLAY WILL  PLOT THE POINT AND A
FTER THE FIFTH PGINT WILL BEGIN DISPLAYING THE CORRELATION COEF
FICIENT. VALUES LARGER THAN 9399 CRNNOT BE ENTERED. IF YOU HAY
E VALUES LFRGER, DELETE THE LRST DIGIT(S). *;

1188 PRINT* STANDARD DEVIATIONS (IN THE CORRELATION FORMULAS) A

RE CALCULATEDUSING THE -4 METHOD. *
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1190 PRINT: INPUT“FRESS ENTER TO CONTINUE": fi:CLS
1208 PRINT"THERE 1S NO NEED TO PRESS ENTER WHEN INSERTING VALUES
OF X & ¥. MERELY INSERT 2 KUMBERS (THEY WILL BE DISPLRVED AS TH
EY ARE ENTERED). LERDING (OR TRAILING) 2ERQS OR BLAMKS MUST BE

INGERTED. "

1216 PRINT*DECIMAL POINTS CAN BE ENTERED IN PLACE OF ONE OF THE

3 DIGITS.  TYPING AN X IN PLACE OF THE LAST DIGIT MILL CAUSE THE
ENTRY TO BE IGHORED (IN CRSE OF ERRORS). *

1220 INPUT"PRESS ENTER TO CONTINUE"; f:RETURN
1236 FORX=1T02088° NEXT :RETURN

= —— i
PERGOM) 2k o5es
Now in Stock
The TRS-80 Software Exchange is pleased to
offer single and dual Percom Disk Drives for
your TRS-80. These are reliable, high quality
drives, fully compatible with the TRS-80 and
Radio Shack’s drives.
Enjoy these advantages:

rJ ¢ Fast access time

¢ 110K/40 tracks vs. Radio
Shack’s 89K /35 tracks

¢ Lower cost — save $100 over
comparable units

| ¢ Available NOW!

Single Drive $399.00

Dual Drive $799.00

| Cable (required) — $29.95

NOTE: All disks require TRSDOS software, available only from Fadio Shack.

’ETBI-BO Software Exchange
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Receivable Il

HEBBLER SOFTWARE SERVICES

A comprehensive accounts receivable program

with billing package offering menu oriented

operation, audit trail with running balance for each
account, date, description and exact amount for every
filed transaction, special input procedures, automatic
error checks — uses random data files.

The package which allows you to:

Maintain receivables files on 200 accounts

Add new accounts any time

Change information

Perform selective information search

Assign terms

Print listing of overdue accounts

Print statements automatically for unpaid accounts
Print a custom message on statements

Print mailing labels

Print an accounts receivable summary for all accounts or unpaid
accounts only

® Post charges and credits at the keyboard

® & & @ © & & @ ® ©

Package includes one master diskette, one data diskette,
and in depth instruction manual. Reqmres TRS-80 with
_16K memory, two dlSk drives, and line printer.  $79.95

T‘E 'I'IfflluOO Software Exchange

17 Briar Clifi Dma Milﬁml New Hampshire 03056
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MAIL
LISTII

by BUS-80

IDEAL for all sorts of small
mailing applications, such as
small businesses, ciubs, church-
es; for advertising, newsletters,
announcements, press releases --
endless possibilities. We use it
for a 15,000-name mailing list,
yet it is perfect for lists as short
as 100 names! You can store 1000
records per data disk, use as
many disks as you like . . .

Each record includes:

RECORD NUMBER
RECORD CODE
COMPANY NAME
NAME

ADDRESS
CITY/STATE/ZIP
PHONE NO.
GREETING
PRODUCT CODES
DATE

Utilities include SORT, MERGE,
MOVE, BREAK, EXAMINE, and
UPDATE.

Prints lavels 1, 2, or 3 across.
Sequential file structure makes the
most efficient use of disk space: all
alphabetic items can be as long as
necessary.

Aliows data entry on a 4K, Level ||
cassette system.

2 Disk Drive, 32K minimum $99.95

T‘E TR$-80 Software Exchange

17 Briar Ol Drave  Muford, New Hampshoe 03055
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TALKING
- BANKO

by Lance Micklus -

The first time you show off your TRS-80 Voice Synthesizer, there are
two things your friends wili be sure to say:

““Why does it have a German accent?”’
‘*That’s neat, but what are you going to do with it?”’

| haven't any idea why it sounds like an old German college professor,
and when | first got mine, 1 had no idea what | was going to do with |t
either.

The instruction book provided is well-written, but | wish Radio Shack
 had spent more time explaining bow 1o get the thing to say stuff that isn't
in the book.

Teaching a comnputer to speak is an art. It isn't hard, but it requires
practice. | quickly discovered that four-letter words (unprintable here!) are
simple to program. Getting the thing to say my name took me about half an
hour. It turns out that Lance is L @ I#CNS. And my girlfriend’s name
(Dianne with two N's} is D2AY @ (N. WOW!!!

If all this makes no sense to you, maybe | should explain how to
program a voice synthesizer. The unit is capable of producing sixty-two
phonemes. Supposedly, using these sixty-two different sounds, you can
simulate any word in the English language.

The unit plugs into the expansion card on the rear of the TRS-80, or
the screen printer connection on the expansion box. It constantly watches
for any ietter put on the video screen in the (ast thirty-two posifions. (This
is called the window). A PRINT @ 992, for example, will put 2
character or line of characters in the window. The characters can also be
POKEd into the window. This means that the unit will work with either
Level | or Level 1. | feel this is senseless, since not many Level | machines
are going to have a $400 vaice box on them. It should have been set up only
for Level Il to read a port like a printer. This wmdow concept has problems,
as we shall see . .
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The voice synthesizer will ignore anything on the screen, so video data
will not set it off. When a question mark character appears in the window,
it is open. The device select light turns on. Now, anything printed inside
the window goes to the voice box and it pronounces the proper phoneme.
After you print afl the phonemes into the window, you print another
question mark character within the window to close it.

The voice box itself can store up to thirty-two phonemes on a first in,
first out basis. If you try to put more phonemes in than there is room for in
the stack the box gets confused.

Here’s the trouble with this set-up: if you have the uniton and LIST a
BASIC program, a question mark is bound to run through the window,
causing the voice box to try to pronounce the last half of every line it sees.
it speaks lousy BASIC.

But the worst part is that there’'s no way to know when the stack is
full, or how fast to put new phonemes into the stack, so by trial and error
you set up timing loops.

If Radio Shack had gone to the port method, all these problems would
be non-existant. You'd be able to list to your heart’s content. And, as with
the printer port, you could have tested the port for a busy condition to
avoid overlpading the stack. No more timing loops. But it’s too late to
change that now, so we’'H make it work as it is.

APPLICATIONS

While visiting my computer store several weeks ago, | mentioned |
had a Voice Synthesizer. | was told the store had recently sold one for the
S-100 bus. {I think it was the CT-1 model you've no doublt seen advertised
in magazines.) Being curious, | asked what type of computer it was to be
used on. Would you believe it ... an IBM 370! Yep, with an $-100 bus, Not
an |1BM 5-100 bus — IBM hasn’t been able to design such a thing yet.

What in RAM’s name would you want to do with a voice synthesizer
on an IBM 3707 Among the many jobs 370’s have is that of building
security. They want it to do more than buzz when there's a fire ... they
want the computer to tell a security guard that there is a fire and where the
fireis, in English!

In computer games a voice box can add a whole new dimension. I'm
now toying with a new Concentration game that speaks. Educational
programs can be even better with verbal reinforcement, aiso. But, of all
the TRS-80 users, it’s the business people who need talking computers the
most. Watch someone entering data through the keyboard. Now think
what it would be like if the computer could give the typist verbatl
reinforcement ... especially if the eyes must leave the screen momentarily.

I plan to add the voice feature to my own Deluxe Personal Finance
program so that when |'m cancelling out checks from the bank | can ook at
the checkbook while the computer reads the check out to me.
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THE GAME OF BANKO

_ BANKO was my first computer game. First written on the Casio

‘programmable calculater and called LUCKY ELEVEN, it was later
rewritten for the SIGMA/E and was played extensively by University of
Vermont students. From there, it was renamed DOUBLE OR NOTHING,
then once again rewritten in Level 1 BASIC {later upgraded 1o Level 1|
BASIC) and renamed to BANKO.

I have now brought it back out again, this time adding voice
capabilities to it.

BANKO is similar to Blackjack. In fact, | was originally trying to write
Blackjack way back on the Casio. Briefly, you get a random number which
is added to the total in your hand. You keep getting numbers until you quit
or break eleven.

BANKOQ is an easy game to learn. It’s fun to play and can be played by
a wide range of people, from small children to adults. My son was six when
he first started playing BANKO. Not only did he enjoy it, it was great
practice for performing simpfe arithmetic drills in his head without the
boring, “HOW MUCH 1S 3 + 2" type of question. So, the game can be
educational ... if you’re six years old or so.

THE PROGRAM

Sometimes it can be dangerous to fool around with other people's
programs. BANKO is one of them. You'll notice it contains its own random
number generator. This is more than a leftover from the old Casio
calculator ... it’s an important part of the game., The random number
generator only needs to be seeded, which is done at the start. Beyond that,
Level |1I's RND function isn’t used because it produces uniformly
distributed random numbers — which means you have just as much of a
chance of getting a9 as you do a 2. BANK.O’s random number generator is
biased to the low end. It will produce random furmbers from 1 1o 11, but it's
more likely to give you a small number than a large one. In other words,
11’s occur less often than 2°s.

To make the computer play a good game, you must have good
strategy, right? WRONG! BANKO does something that is very funny. It
mimics you — it plays the same strategy you play. in theory, then, it
should play as well as you, and win half the time, right? WRONG!
BANKO's dealer always goes ast, so if you bust, it can take advantage of
your mistakes and try to pull ahead. It seems it should play a little better
than you. At least it should win more often then you do. However, in
practice, it seers to work out the other way. Your odds of winning are
about sixty percent.

BANKO simply keeps a sort of average of when you stopped in the
variable Q. Q is modified so that it won't fall less than 6, or more than 10.
The computer’s logic is also set up so that if drew four times in this hand,
and the computer’s hand is less than seven, it will always draw again,
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regardless of Q. This is because the odds of drawing a high number and
losing are smaller than the odds of drawing a low number and getting
bonus points.

The voice routines are at the end of the game. BANKO is set up so
it can be played either with or without the voice box. The voice routines
have much more power than is needed to play BANKO, but the game
makes a good frame with which to demonstrate the routine.

The idea here is to build a string with the phonemes needed to
pronounce a number or a phrase containing a number. After VO3 is
developed, just do a GOSUB 40080. NOTE: You need to set $S=-1 when
you start up the program. The subroutine at 40080 will POKE the
phonemes into the video memory, as well as taking care of opening and
closing the window. The speed at which the phonemes are POKE’d is
controlled by setting VW. The larger VW is, the slower the phonemes get
POKE'd.

The second part of the voice routines creates the phonemes needed to
prenounce the number. The phonemes are added to VO$. The main line
must clear VO$ as needed. Just set VO equal to the number whose
phonemes you wish the computer to pronounce. There are three calls you
can make depending on how the number is to be pronounced:

GOSUB 42080 will pronounce the number VO as if it were dollars and
cents. In other words, if VO=2.58, the computer will add to VO§ the
phonemaes to say ** Two dollars and fifty-eight cents”

GOSUB 42320 will make the computer pronounce the numbers one digit at
atime, If VO =352, then the computer will add phonemes to VO$ to say,
“Three five two”’

The third call, which is used by BANKO, pronounces the number simply as
anumber. If VO =734, it will add to VO$ the phonemes needed to make it
say ’"Thirty-four”

It should be immediately apparent how powerful these voice routines
are. They can easily be transplanted into your own programs to make the
programs talk.

In the case of my checking account program, | would want to have
the computer give me the check number one digit at atime, but 1'd like the
value in dollars and cents. An if it did only that, and said nothing more, it
would greatly improve the usefulness of the program.

The Radio Shack Voice Synthesizer retails for about $400, which is no
small sum. Personally, | think that in time, devices like it will become
commonplace on computers — nearly as common as printers. After al,
they are output devices. .

10 §8=-1 : VO§=""H;PP.OK;(MPHTT @ *+ L@ BH{NSOMI}KL%S"'
20 VW =10 : GOSUB 40080
30 END
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108 REN

126 REM BRNKC-T YERSION 2.8

140 REM BY LANCE MICKLUS KINGOSKT, YERMONT @544
168 REN TRS-28 16K LEVEL 11 BASIC

188 REW COPYRIGHT MARCH 1979

208 REM + * * * * * * * ¥
Z28 REH FOR OPTIONAL USE WITH

240 REM THE RADIO SHACK VOICE SYNTHESIZER
268 REM

298 REM

26 CLEFR 506 : RAFDOM

328 (LS : PRINTES2B,*" : INPUTARE YOU USING THE TRS-88 YOICE SV -~ -

NTHESIZER (¥ OR N)*iR$ : R$=LEFTSCRS, 1) '

348 IF AS="Y" THEN S5=-1 ELSE 409

368 INPUT*IS THE DEVICE SELECT LAMP OFF <¥ OR N)“@$ : R$=LEFTSC
A%, 1)

388 IF AS="N" LET ¥0$="7" : GOSUB 48890 : FOR K=0 T0 2000 : NEXT
K

468 CLS

428 E = RND(10060)

448 2 = 38

4607 =9

488 N = 8

508 @ = 7

526 W12

540 PRINTTAB(23)"HELCORE TO BAKD®

560 PRINT TRB(23)*BY LANCE MICKLUS®

588 PRINT TAB(16)* .

608 PRINT

620 PRINT*THE GAYE 1S SIMILAR TO BLACK JACK. ¥0U DRAN NNBERS ST
OPPING®

648 PRINT*BEFORE THE TOTAL POINT VALUE EXCEEDS 11 IF YOU GO O
R 11,

669 PRINT*THEN YOUR HAND WILL BE ZERO‘D. IF YOU DRRN § TIMES NIT
HOUT*

680 PRINT*GOING OVER 14, THEN YOU'LL RECEIVE BOWJS POINTS EQUAL
10 THE*

760 PRINT*YALUE OF YOUR HAND AT THE TIME YOU END YOUR TURN.®
728 PRINY

748 PRINT*THE SCORE STRRTS AT 38 POINTS, IF IT GOES TO 68, YOU M
N
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768 PRINT*BELOW ZERO, YOU LOSE. AY THE END OF EACH TURN, THE PO!
NT*

760 PRINT*DIFFERENCE BETWEEN THE TWO HANES WILL BE RODED OR SLBT
RACTED"

808 PRINT“FROM THE SCORE. *

840 YO§="N)/LKAMATH(UGBIENKS ORYREMA=EQD LIR PL #SR #D6-EQINST
RAKSSENS  PREESH=FEINTIROVEYONEENDYORDREOADTHUPLEY"

8ol GOSUB 48850

800 PRINT*WISH YOURSELF GOOD LUCK, THEMW HIT (ENTER) WHEN REFDY T
0 PLAY. " : BS=INEVS

98 IF INKEVE="" THEN 929

$28 REM

948 REN THE HUMAN TAKES A TURN

98 REM
9B T=T+1

ia D=9

1620 RE) =8 : A2y =6

1648 CLS

1060 PRINT@967, "PRESS @ TO QUIT THE GAME, Dmmlﬂim $10
STRY";

1859 W=0 : YO$="+TSOYSRGTIRN" : GOSUB 46ace

88 PRINTE 23, "USER’S TURN®

120 PRINTE 148, “DRFM™; - PRINT® 164, “HAND®

148 GOSUB 3629

jebD=D+4

180 R(BY = A(B) + N

208 PRINT THB(28) ¥;

228 PRINT TAB(3A)Y ACBY: : IF NOT SS THEM 134@

248 V0§=", UBDRECY " - YO=N - GOSLE 42580

268 IF NOAR() LET YOS=V0$+*  YORBHANDG, SONAMS" - VO=RCE) . GOS-

B 42584
1288 GUGUB 4e05H

1368 IF NCOAG) FOR K=6 T0 388 - NEXT K

1320 IF D=5 B0 A(BI{12 LET VM"‘W(%&?TB(WTS‘ : \’H'

=)@ ;. G05UB 4ecch

1340 IF A<A) € 12 THEN 1420
1368 R(E =9 - /() =@
1389 GOGUB 4229 . GOSUB 1946
1468 GOTO 1648

1420 PRINT TRB(S®® "
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1448 TF D > 4 THEN R(2) = MDD
1468 ($=TNEYS$ : K=B

1480 0$=INKEYS © IF O6="" AND K=200 THEN K=8 . (IISI.B4348ELSEK

=KH

1500 IF 0$C'* FND BFOUD* D 0$O°S* THEN 1480 ELSE PRINT
1520 IF 0$="S" VOS="YORESTEVIN®" : GOSUB 48699 : GOTO 1649
1540 IF 08="Q" THEN 3000

1560 GOTO 1448

1560 REM

1688 REM  DERLER’S TURN

1626 REN  —-~-memmmmm -

1648 €15

1660 A1) = @ : AQ) = @

168D = @

1708 0 = (Q + AGY) / 2

R IFE{6THENG=6
148 IF Q> 10 THEN @ = 18

1760 1F S5 LET N=8 : VO$="+TSHNERVATIRN mm FRK

8 T0 300 : NEXT K

1789 PRINT@ 24, "DERLER’S TURN*

1898 PRINTE 143, “DRAN"; : PRINTE 164, "HAD"
1820 GOSUB 3628

1848 ACL) = ALY + N

188 D=0+14

1888 PRINT TABC2O) N

1909 PRINT TAB(36) ACL) @ IF NOT 55 THEM 2628
1928 YO4="SEYEORKCUO" : ¥O=N : GOSUB 42300
1948 IF NORA(L) LET VOS=v0F+"  NMORVOHBIDS. SeRke™ : YO=Acl) : GD
S 42580

1968 GOSIB 46359

1986 IF RORA(L) FOR K=8 TD 468  NEXT K
2808 IF D=5 fHD ACL)CIZ LET YO#="BEVOG2TO(EBBINGSOPGINTS® @ YW=

18 : GOSLB 48680

2020 IF ACL) € 12 THEN 2188

284@ GOSUB 4248 : GOSUB 2948

2868 A1) = 4

2808 GOTO 2328

2188 If O = 5 THEN AC3) = ACL) @ GOTO 2263
2128 1IF (D = &) » (A1) < 7) THEN 1828
2148 IF 0 ¢= A1) THEN 2208

2168 IF A(L) - ACB) - R(2) > 2 THEN 2200

44 PROG/80

JuLy



2188 GOTC 1828

2200 PRINTE 924, “DEALER STAYS”
2228 Wi=6 - YO$="<E6D. LIRESTEYS" : GOSUD 46008

2046 1F 55 THEN FOR K=8 T0 508 : NEXT K ELSE FOR K=@ T0 1668 : N
£XT K .

2268 REM

2208 REM  END OF TURNS SEGUENCE

2300 REW
2328 LS
2340 FRINTE 345, "SURMFRY #%: 7

2368 PRINTE 461, "USER'S HAND"; A(E);

2799 PRINTE 481, "DERLER'S HAND®i AC1)

2408 PRINT@ 524, "BONUS POINTS"; R(2)i

2428 PRINTE 546, "BONUS POINTS® A3

2448 2 = (@) + D) - A(A) - A(3) + 2

2460 PRINTR 666, "SCORE: %52 © IF NOT 55 THEN 2640

2480 VOS='AFTIRE" : VO=T : GOSUB 42560 : YOS=VO$+" RS(ND"

2508 TF TOL LET Y08=Y08+°5®

2520 VOS=VO$+* C=EBSKODRD. 58" : YO=2 : GOSUB 42569 |
2540 VW=10 © GOSUB 48888 - Y0§="" : FOR K=6 T0 368 : NEXT K

%60 IF 2526 LET VOS=Y0$+"  VSRAZHORD"

2588 IF 2(38 LET VOS=YOS+*  GHYMA3HGE0"

2680 IF 2230 LET YOS=VOS+*  WEFRBTOSD®

2628 V=20 © GOSUB 48695

2648 IF (2 3= 20) % (2 (= 46) THEN ¥ = 8  GOTO 2969

2660 1F Z <= 8 THEN 3200

2688 1F 2 = 66 THEN 3348

2789 IF (1 = @) * (Z < 18) THEN W = 1 : GOTO 2768

2720 1F (= 8) ¥ (2> 58) THEN W = 1 : GOTO 2640

2748 GOTO 2968

2768 PRINTE 906, "CAREFUL TURKEY, OR YOU'RE GONNA LOSE ¢!t

2798 Y0$="KERFILOTIRKEY OROVSROGSNIOLC/S® - WW=IS : GOSUB 40858
280 IF 55 THEN FOR K=6 T0 750 : NEXT K ELSE FOR K<B T0 4250 :
EXT X

2828 GOT0 2%8

2840 YO$="DONTESURILEYST ViCUBSTILEN 08" : V0=66-Z - GOSUB 4258
B

2868 IF =59 THEN YOS=VOS*POWNT* : B$="PUINT* ELSE VOS=VOS+"PO*
NTS" : B$="POINTS"

2858 VOS=VO$+"ATHUBHIN®
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2900 PRINTE90S, “DON’T SMILE YET. VOU STILL HEED®;68-2:8%;" T0 HI
Hieer

2920 W15 : GISUB 49638

2948 GOTO 2068

2968 IF S5 THEN FOR K=8 T0 758 : MEXT K ELSE FOR K=6 T0 1506 : N
BT X

2908 G0TO 968

3089 REN

3620 REN  END OF THE GAYE.

3048 REM
3068 REM
3858 0LS
3109 PRINTE 326, “GAME ENDED RFTER™: T-1: "TURNS BY SORE LOSER *
3128 PRINT*DERLER WINS BY DEFAILT. *

3140 VO$=" YH(UUST =EQDEHLIROHINSEBZ+DEF;LT" © YW=10 : GOSU
B 49059 T
3468 G010 2309

3180 REM * DEALER NINS +

3200 PRINT

3226 PRINTYOU TURKEY!!! YOU LET A STUPID COMPUTER LIKE KE BEAT
m“

3240 PRINT'BETTER LUCK NEXT TIE.

3060 V0S="  YR(UBTIRKEY® : Wi=20 - GOSUB 49609

3280 VO3=" VH(UBLETBRVESTUPADGAG 1P, UTIR LAWKEM. B.TOVECU  BIOT3

ROLARKBNATKSATZAVM" - Wi=15 : GOSUB 40988
3300 GOTO 3428

3320 REM #* USER MINS =

3340 PRINY

3368 PRINT"CONGRATULATIONS.  YOU WON THE GRME. ©

3380 PRINT®HOPE YU ENJOYED YOURSELF. *;

3408 VOF="  KSNGRETYH(ULBRYSISNS YR(UBKANOC=EOGEN HEPBY(UBINID
YDRVORSALF" - W15 - G0SUB 49898

3428 IF S5 FOR K=0 TO 528 : NEXT K

3448 YO5="  DE(UIYECURKANTATECUBPLEVOGGEN PRES I; HRLOIRBINN" -
¥u=10 : GOSUB 40088

~<OB PRINTE 8, *D0 YOU WANT TO PLRY AGRIN (¥ OR N)*; : A$=INKEY$
3480 As=IMKEYS - IF A$="" THEN 3480

3508 IF A$ON® 2=38 : T=0 : N=0 : GOTO 968

3520 REM END OF PR!IH’H

IFHOEND - .

3360 REN
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3560 REM  MUMBER GENERRTOR
1648 REM
3626 1F E > 419993 THEN E = E / 11 9999 : GOTO 3628
2648 N = INTCE)

68 % = E

WED L = INTCL 4427 % %0 + 4

00 E = B 6SUT ¢ L - X

302 A = 1 32989E-3 - 4 4130564 * E

3B E = (C(A- 0.166665) ¥ E - 1) % E + 1)

3768 f = 2 .
V@IFLC-OTHENR =05 L=-L: IFL = 8 THEN RETURN
BRFRX=17T0L

WME = [ *E

7648 NEXT X

1868 RETURN

1659 REM

990 REN  FLASH OVER ON THE SCREEN

2928 REM :
348 FOR J =170 4

3966 PRINTE 88, ">3) VER (<C%
3980 FIR K = © T0 180 : NEXT K
4800 PRINT@ 8, CHR$(38);

428 FOR K = @ T0 160 © NEXT K
4340 NEXT J

4068 RETURN

4688

410 REM LING TO GRMES MOMITOR
4120 END

4148 REM

4160 REM OVER YOICE MESSAGE
4189 REM
4208 REM
4228 VO$="vACUBBRST" © YN=8 : GOTO deese

4248 VO$="RYBBRST" - VW=0 : GOTO 40858

4268 REN

4289 REM HURRY UP

4308 REN ~---mmm-

4328 REN

4340 WS : ON RD(D) GOTO 4368, 4389, 4400
4360 VOS="ROARVE0P 2RYMBNGVTING® : GOTO 46088 .

4300 VO§="06YMEL (/ STHHAMORYOPRYSOENS  L33TSBGOMM" :':'l'i]'fﬂ 40856 |
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4408 YO$="caVaHeVANTOR2 T2 LADEY TOKOVOROTIRN - GOTO 40808
40982 REM

40828 REM LOAD SYNTHESIZER RITH YOS - VW IS LORDING SPEED

46848 KEM
48858 REM

40868 IF 55 THEN WSZ=PEEKC16383) : POKE 16383%,63 : POKE 1638332
ELSE RETURN

4p168 FOR V=1 TO LEN(vDS)
48128 POKE 16383, RSC(MIDSCYOS, WXL 1)

4814@ FOR ¥0=1 TO Wi : MEXT VC

48166 NEXT VX

46180 POKE 16383,32 : POKE 16383,63 . POKE 16383, 32 _
48286 FOKE 16383, 63 : POKE 16383, R5C("-") - POKE 16382,63 | POKE
16383, ¥52 o
40228 RETURN

42860 REN

42028 REM V0§ SET TG PRONGUNCE YO MMBER IN DOLLARS & CENTS

42049 REM
42058 REN
47089 YZ(6)=5GNCYD) : YZ(5)=RESCYO)+ B85 | YOSFIS(YO) -
IF ¥0=6 LET YO=V2(6)¢INTCCV2(S)- INTCYZ(S))x108) | GOTO 42188
42108 GOSUB 42588 © IF YE RETURN

42178 vgs:www; L3 : IF INTOVZES))=1 THEN VOS=YO$+" * ELSE YO
§08+°5

42148 VO=INTCOVZ(S)- INTCY2ES) ) )%108) + IF INTCHD)=8 RETURN

42168 VO$=V0S+*BNDE"

42188 V2(5)=0 : GUSUB 42588 : VOS=VOS$+"BSeNT* : IF ABSCINT(YZ(S
MIOL LET Vi$=Y08+°5»

42768 RETURN

42220 REM

42248 REW JAKE VOS THE PRONCUNCIATION OF EACH NUMBER

42260 REM
42280 REM
42308 Y24=STRSCYO)

42228 FOR Vo=4 TO LEN(VZS)

47348 VPE=HIDS(YZS, VP, 1) - YOS=VO$+* °

42368 IF YP5="." LET VOS=VOS+"POSNT® : GOTO 42480

42330 IF VPS="E* LET VOS=VOS+"+ LOTCURC-E* - GOTO 42480

42488 1F vPs="+" LET VOS=YUS+"PLRS" . GOTO 42480
42428 IF ¥P$="-" LET Y¥=YO#+"MB*NAS" : GOT( 42460

42448 IF vP$=" " THEN 42488
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42460 VO=VAL(VP$) © GOSUB 42089
42488 NEXT YP : RETURN

42508 REM

42520 REW RDD MUMBER PROMIUNCIATION TO vOS
42540 REM
42568 REN
42386 IF KOT VQ GOSUB 43220

C G26EB IF YIKS LET YO=PBS(YO) . YOR=YOS4"NeANRS"

42620 FEM TRILLION

42640 IF YOOUITELZ THEN YOS="=ERNAMEIRGESETULR. ﬁarmemm _

NS" o WE=-1 : GOTO 42588 ELSE VE=9
42668 IF YIKAELZ THEN 42748

LEGN *

42708 YO=VZ(4)-(INTCYZ(4)/1E12)+1E12) - IF V(=0 THEN 42988
42726 REM BILLIONS

42748 1F YOCIEY THEN 42828

42768 Y2(3>=¥0 : YO=(INT(YO/4ES)) : GOSUB 43028 : VO$=YO$+"OBILE
w L]

42786 YO=VZ(I)-CINTCYZ(3)/1EDI#AED) : IF YO=6 THEN 42968

42088 REM BILLIOKS

42820 1F YK1900080 THEN 42500

42840 Y2(2)=¥0 . VO=INT(YD/1600080) : GOSUB 43828 : VOE=\O$+"ONMI
LEGN "

42868 YO=YZ(2)-(INT{VZ(2)/1000000)+1600838) : IF ¥0-8 THEN 42990
42850 REM THOUSANDS

42960 IF VOCi080 THEN 425¢8

42926 YZ(DY0 © VO=INT(VO/L088) © GOSUR 43820 © YOS=Y0$+8-AUSe

o "

42949 YWO=V2(13-CINTCVZ (1) /1608)+100@) - IF Y0=0 THEN 42948

42968 GOSLE 43879

42989 RETURN

43060 REN HUNDRED. ROUTINE

43628 TF Y0108 THEN 43148

43040 YZ2(D)=¥( : YO=INT(¥0/108) : GOSUB 43148 : YO$=VO$+"GH; NDRS
DII

43868 IF INT(Y2(0)/108)+108CN2(8) LET YO=YZ(8)-CINT(VZ(R)/108)*
100) : YO$=VOS+“DENDR" : GOSUB 43148

43628 YO=YZ(B) © RETURM

. 43109 REM LESS THAN ONE HUNDRED ROUTINE

43120 REM IF LESS THAN 2@ DIRECT GUTPUT

PROG/80 JULY

42688 YZ(4)=¥0 : ¥O=CINT(VO/AEL2)) © GOSUB 43620 : VOS=Y$+"OTRI
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43148 IF V028 LET VO$=YO$+VXS(V0) . RETURN
43160 YOS=VOS+XS(CINTOYO/LD)-2)420)

43188 IF INTCVO/18)=Y0/18 RETURN .
43700 FR=Y$+ 0" +YES (YO~ (INF(YO0/A004187) © RETURN

43278 DIM ¥2$(27)  Yi=-1
43248 REM ZERO T TRENTY

43268 VAS(B)="25ERO® : WRS{LD=CHZON® o VEB()= TR(U®

42200 VAS(D="C(=RE" ¢ VES(="FORR" @ YX¥(3)="F2EY"

43306 YX$(6)="5IKS" . YX$(2)="SIYPNY : VE${B)="GgT"

43328 WAS(O)="NBe" © YXECIBX="T3N" © YXSCLL)="ELZVAN"

43348 DEAD="THRALY" - YREU3="GEIRT AT 0 VXE(A4)="FORT. K°
43368 VA$CIS)="FINT. N : VES(18)="SIKST. N" | Wi#(17)="S39ANT, K
43308 VAS(18)="_T N" : WX$CL19)="NBAT. N . VRS (205="THINTH#Y"
43488 REM TRIRTY TO NINTY

434720 YA (21)="C=IRTHY" @ VRS(22)="FORT#Y" | V$(23X="FIFTHY*
43448 VREC24)="SIKSTHY" @ WRE(25)="SIVENTAV® © WaSC26)="RUTEY"

43468 YAS(Z7)="NETH#™
43480 RETURM

: et B PO Box 68

f o ' Milford, NH 03055
i " your BASIC soitwam magazing”
|

Rush me the next 12 issues of SoftSide.

: USA bulk-$15 1yr 8282 yrs. OCANADA/RMEXICO$22 1 yr.

j JUSAfirst class $22 1 yr. [JOVERSEAS airmail $27 1 vr.
! OAPO/OVERSEAS surface $221 yr. Please remit in US funds ONLY
| | el Telephona your charge card order! Call our

| —— 5 il ! , Fri

| CrednCard (@Y giipimalicsondes ooy

|

| 1

|

i Exp. Date_________interbank # (M/C only)

: Signature

I Name

: Address

: City State ZIP

50 . PROG/80 JULY



© THEHARDSIDE
OF SOFTSIDE ?

NEW! TRS-80 Computers 10% off!

Effective July 1, Radio Shack dropped the price of TRS-80
equipment. On the same date, we received authorization to self the
complete TRS-80 line, at 10% below the new low Radio Shack price.
This all new equipment, with Radio Shack warranty and service, is
now made more affordable than aver!

H your’re looking to save even more, consider Hardside's used
equipment department for prime condition, previously owned TRS-80
equipment.

Do vou have something to sell? Hardside will buy any used Radio
Shack TRS-80 equipment in good condition. Refer to our price list
below. :

So . . if you're looking to buy or sell TRS-80 equipment, logk to us
. firstl

NEW USED
NEW R/S HARDSIDE 1
UNIT  ISTPRICE  DISCOUNT WE'LL PAY SELL
PRICE
Level | 4K $490 $449 $275 $350
Lavel 1l 4K 3619 $557 3350 3425
Level 1 16K $729 3656 $350 $450
Level [ 16K 3849 $764 $500 650
Level 11 165 no keypad 3450 $600
Expansion Interface
.LOK $269 $175 $225
$448 $402 £225 $300
$597 537 $275 $375
Disk Drives 0 545% $449 gBDO 399
1 $400 $449 3275 3375
{Percom disk drives - $399 ) - -
Printers Friction feed® $1299  $1169 3650 $B00
Tractor Feed* $155¢  $1403 $750 $500
Line Printerll $005 $999 Hew iterm Noi avatiable
Quick Printer I* 3499 3449 $250 §32
Quick Printer 11 $210 8197 $125 178
‘{Requires cable $40 $36 )
‘RS§-232C $99 $89 $50 $75
Telephone (nt. | Discontinued $50 475
Telephone IntH 5199 $179 . $100 $150

HARDSIDE - Your market for new and used TRS-80 equipment
Either way, give us a call a1 603-673-5144. Today!

The prices shown  may flucluate as the market shapes up. Sb, it you want to sedl your
:FIS—&O, we'lt pay - CASH. And, if you're looking for the best selection in hardware for TRS-80, we
ave ! .
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PLOT

A JIACHINE
LANGUABE TER3.0N
OF SET [XY]

- oA THE
TR 80

by jJames E. Randall

Machine language programmers may have use for an equivalent of the
Level H SET({X,Y) command callable as a subroutine. This article describes
such a subroutine which will turn on a graphics block at a given
X-coordinate (0 to 127 from the left edge) and at a given Y-coordinate (0 to
47 from the top). The operation consists of setting up the HL register pair
to point to the appropriate Video RAM address and using the Z-80 SET b,
(HL) command to set the bit which corresponds to the location of the
graphic cell in the 2 x 3 matrix which is to be turned on.

The 1,024 bytes of Video RAM starting at decimal 15,360 correspond to
64 “‘character positions’” on each of 16 lines with the first byte mapping
the upper left corner of the TRS-80 screen. Upon power-on, pressing the
CLEAR key, or issuing a CLS command these memory locations will
have their high-order bits cteared to 0, a code by which the graphics
generator interprets the low-order bits as ASCIF characters. When the
high-order bit is set to 1 the low six bits indicate which graphics cells are
turned on in a 2 x 3 matrix at the character location. {see the attached
Figure 1.) This gives the 128 (hortizontal) by 48 (vertical) grid characteris-
tic of the TRS-80. One of the subroutines (CLRS) given here clears the
screen by setting all locations in Video RAM to 128; the other (PLOTXY)
picks up the X and Y arguments, finds the appropriate memory location by
dividing Y by 3 and X by 2, and then sets the bit within the RAM using
their respective remainders.

in this version of PLOTXY the X and Y coordinates have previously been
loaded into locations XPOS and YPOS (alternatively, they could have been
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in Z-80 registers when the subroutine was called.} The Y is divided by
subtracting out 3 until the remainder is zero or negative, the quotient is
used as a counter for indexing register HL by 64’s starting at memory
location 15,360, When this is done HL points to the RAM giving
information about the character position at the left edge of the correct one
of the 16 lines. The character location within that line is obtained by adding
XPOS/2 into HL so that the latter now points to the RAM to be modified.

The remainder of YPOS/3, multiplied by 2 and temporarily saved in
register C, is added into the remainder of XPQS/2 to indicate which of the
six cells in the matrix is to be turned on. To correspond to the format of the
SETb, (HL) command this number must be shifted left three places and
then loaded into the second byte of the operation code, If the one wished to
RESET(X,Y) the same sequence would be involved except that the op code
would have to correspond to the Z-80's RES b, {HL) instead.

Testing of this subroutine can be done with Level II by calling CLRS
using the USR(0) command, setting XPQOS$ and YPOS with POKE
commands, and then calling PLOTXY at its address in higher memary.
Note that Level [1 READY may overwrite many Video RAM locations
where the subroutine has placed graphic blocks,

Figure 1: Each of the 16
lines has 64 character
locations containing the 2 ] 1
X 3 matrix as shown. The
numbers correspond to
the bit which is set in
Video RAM for that gra- 2 3
phic cell to be on. The

high-order hit must also

be on to have graphics 4 5
rather than ASCII dis-
played.

#0108 ; PLOT ROUTINE
#3110 ;LIGHTS DOT AT CAPaS), (YPOS); ORTGINSUF, LEFT

. ba12g ;USES SET B, (HL) WITH HL=RAM FOR CHAR. LIC.
08138 ; B =CELL WITHIN 243 GRID
02148 ; VIDEG RAM MUST BE PRESET TO -GRAPHICS {LERR‘=128
8a15@ ;  SINCE BRSIC CLERRS WITH R5CII SPACE (320

w168 ;
giA8 2178 ORG 25004
G180 ;
86158 ; JUMP TRBLE ENTRY; PrRANETERS
61R8 CIBB6E 08280 Jp FLOTRY 00T AT X ¥
61AB C3EEel @0210 JP CLRS  CLERR SCREEN TO ASCII 128
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64RE 08
(50

6169 BeD
6182 3AAF61
61B5 84
6186 Ded3
6188 87
61B9 2896
61BB F2BO6L
61BE (603
6108 &

61C1 CB2?

6103 4F

61C4 216630

61C7 114000
61CR o4
61C8 85
6CC 2803
G1CE 19
GACF 18FR

610 ARESL
6104 CB3F
6iDe 1668
6108 S5F
6409 19

61DR 3RAECL
6100 Eebi
&10F 81
61E0 CBe?
6ik2 827

54

08228 XPOS  DEFB @ i8-127 FROM LEFT
80230 YPOS 8 ;8-47 FROM TOP
88249 ;

83238 ; DIVIDE YPOS BY 2 TO FIND VERTICRL
08268 ; COORDINRTE OF CHARACTER LOCATION

@278 PLOTXY LD BB (LR COUNTER
09289 D R(YPO5)
83298 PLTE I 8 ;QNTIENT
09309 a2
00310 R A O ACOM
09328 R ZATL ZR0
00339 P P.PLTE ;TILL NEGATIVE
23348 0 A3 REMAINDER
08350 DEC 8 ;ROTIENT
20360 ; B=09-15 LINES DONN A=8,1.2 CELL IN LINE
GARPLIL SR R ;ROTATE LEFT
09388 ;A= B, 2, 4
BOZNMPLIZ LD LR KEEPINC

83408 ; SET HLsMEMORY ADDRESS OF LEFT EDGE OF LINE
98418 ;8Y ADDING 64 * (B)

08429 b KL, 15368 ; UPPER LEFT SCREEN
80439 LD DE 64  ;CHAR/LINE

88449 I B i B=61-16

88450 FLT4  DEC B

o846 I’ ZPLTS

470 ROD HL,DE  ; INCREMENT BY 64
PB4 R PLT4 i RGAIN '
@949

GH50R  NOW HAMOLE ¥

gesie PLTs R, (XPOS)

easze SR A iDIV BY 2

aasze Lp D:a  HIGH

ea4e Lo EA 5L0=88-63

24359 RDD HL.DE ;HL=MEMORY LOCATION

09368 ;NOW SET BIT FOR CELL IN MATRIN

29576 ) fis CXPOS) ; RGRIN

@588 T I iLEFT OR RIGHT HALF
62998 M0  AC  ;BITNO TOGET
806008 L i MOVE FOR OP CODE
88610 SR R 71l BBB 116
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61E4 (B27 @062
61E6 FECE  @mez
61E8 3ECE1 BG40
61EB (BLS @650
6IED C3 G060

Bae7E
BEGH
gacse
aa7as

o

;
:
}

i

SA ]

R 386U

LD (OF+1n A

SET @ (KLY ;SETS BIT IN RAM
RET 5 BACK

@a746 ;CLEARS OUT YIDEQ RAM WHICH HAS 32=SPACE
Ba720 ; BY PUTTING IN "GRAPHICS SPACE" =123

8738

e1EE 21@EZC  BE744
61F1 3688 Ba7sa
61F3 11@13C  @@76H
61F6 BIFFBZ  BB77E
64FS EDBA aarea
E4FE L9 88798
BacEe ;

d008

aaclo
fagze

00009 TOTAL ERRORS

CLRS
oF

ciEE 8a74a
G1ER BBESA

PLOTRY 6160 8a27d

PLT®
PLTL

PLT3
PLT4
PLTS
XPOS

6185 82290
61C1 @az7e

61C2 BE398
61CB 80456
6101 8@518
61RE Ba220
61RF BB23E

PROG/80 JULY

i

CLRS

i

eaz1a
G40
6a268
G330
aaz2e

LD HL, 15368 ; UPPER LEFT SCREEN
Lb (HLX, 128 ; GRRFHICS BLANK
LD DE, 15361 ; DESTINATION RDDR.
Lp BL, 1823 ; COUNTER

LDIR i FROM (HLY TO <DE)
RET i BACK

END
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For the thousands

who have enjoyed

X-Wing Fighter,

X-Wing |l presents

a totally new element You are Pilot of

in the game! M an X-Wing
') fighter ...

Your
Mission,
Destroy the
Death

Star!

Where X-Wing | left Death Star
looming on the screen, X-Wing Il lets you guide your
fighter into the trench, find the exhaust port, aim and
fire — all the while avoiding enemy fighters. Excellent
graphics, 12 levels of play, and extensive INKEY$
commands make this one of our most exciting
“real-time’" games,

‘Level I, 16K — $9.95

T’E TR$-80 Software Exchange
1561

17 BRIAR CLIFF DRIVE MILFORD, NEW HAMPSHIRE 03055




No question that Radio Shack has a system that is fast becoming the
standard of the personal computing industry. Despite its success, | must
say that | am positively puzzled at two obvious and aggravating nuisances
created by the Shack engineers.

It didn’t take very long after | had my TRS-80 Level | uncrated, plugged
in and running to discover the ''plugging’’ problem with the REM jack on
the cassette recorder. It took me about as long to discover the volume level
problem when | had received my CPU back from the Level Il upgrade.

Frankly, I had felt that the REM jack plugging problem was bad enough
but, after attempting to CLOAD and convert Level | tapes to Level |1, | had
seriously considered returning to my neighborhood Radio shack and
asking that my Level | be reinstalled.

After ordering the Level Il upgrade | had read an article written by
George Blank, in which he described converting Level | tapes to Level Il
through the use of an AM radio to monitor volume level. He did his usual
outstanding job, and the method he describes works. However, the
problem of volume control is not only present during conversion, but
ever-present.

| really didn’t want to make an AM radio a component of my personal
computer; after all, the little bugger was about to make doubting Thomas’s
out of most of my friends (plug and unplug - CLOAD and RECLOAD - wind
- rewind - over and over.) You know the friends who always ask, ‘‘What
will it do?’” - and you really want to show them something.

Anyway, back to the care and feeding of our TRS-80 . . . after more
research than | care to admit, and just before | went back to get my Level |,
I discovered that a VU meter could be used to read the volume level if it
was connected in series, in line between the CPU and CTR 41. As | was
putting this idea into production, | discovered that | could also solve the
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REM jack problem just as easily. Moreover, neither addition would ~°

interfere with the TRS-80's operation nor the ‘‘shack’s’* warranty -
(important - especially since my first Level Il installation was defective).
The complete unit fits compactly in a 2%’ x 3% box (see Figure 1.)

PROBLEM it

My friends wonder why | have to keep running my tapes over and over
. while I show them “the things it will do’* . . .

FIX #1

Well, maybe fix is not the most appropriate term. Fix or not, | believe
you will find this addition a helpful tool.

We are now told that the CTR-41 volume setting for Level | programs
is 7 to 8 while for Level Il the setting should be 4 to 5. (Slightly lower
for the CTR-80 - ed.) After an evening of playing with the VU meter a
reading of (16) appears to be an ideal volume setting to successfully
CLOAD into Level Il. The CTR-41 volume setting may vary from 3 to 9,
but if my old VU meter is reading a (-6) | am CLOAD(ED).

I got all the parts needed for this project from my neighborhood shack.
J used a bakelite box with aluminum cover (part #270-230), VU meter
(part #22-053), shielded cable with miniature phone plug on one end
and miniature phone jack (female) on the other (part #42-2472), and
one bag of assorted vinyl grommets (part #64-3025). The 72"’ shielded
cable is much longer than needed but some of the excess is used in the
other projects.

Start the project by drilling the two mounting screw holes for the VU
meter, next cut out a round hole to accept the body of the meter. Drill
14"’ hole at each end of bakelite box, install 1 grommet in each hole.
Next, cut cable ends off leaving about 127 of cable on each end (see
Figure 3). Insert cut ends through grommets and pull enough cable
through to enable you to strip the insulation off the cable. Using a
sharp knife, cut a circle around the cable, taking care not to cut
through shielding (copper wire woven around center lead); also make
sure that the cut you make around the cable is continuous. Now pull
outer insulation off, then strip down the copper shielding; pull around
to one side and twist between fingers to make one (stranded) wire.
Now you must strip the insulation off the center lead, again being
careful not to cut too deeply into this lead. Pull insulation off, and twist
lead to make firm wire (see Figure 3A).

You will need to take care to avoid the center lead and shielding
making contact. Therefore, you will need to strip off more of the outer
insulation than that which is stripped from the center lead (see Figure
3A).

After stripping both cable ends you are ready to make connections to
the VU meter. First twist both shielded leads of the two cables
together to make one lead, now connect this lead to the (-) negative
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terminal of the VU meter; second, twist the center leads together
similarly and connect them to the positive (+) terminal (Figure 2}.
This makes a series connection through the VU meter.

QOperation:
Plug the minriature {male) plug from the CPU pigtail into the
minjature (female) jack on the cable end coming from the VU
meter, then connect the miniature (male) plug on the cable end
coming off the VU meter into the “’ear”’ jack on the CTR-41
recorder. You know have all connections complete (see Figure 1).

Load a cassette (with program on it) in the CTR-41 and begin to
CLOAD as usual. Notice the VU meter when program data begins
to be encountered. It abruptly moves from -20 toward the (+)
range. If you move the volume control on the recorder notice that
the reading of the VU meter is changed.

Move the volume from high to low and also observe the asterisks
on the monitor,

By slowly moving the volume control and watching the asterisks
sign for program being read, you will observe that the CPU reads
information from the recorder at a VU meter reading of between
-5 and -7, with -6 being ideal.

I have found that the volume setting per tape may differ greatly, |
suppose, depending on quality of tape, source of recording, etc.,
so | have found that | cannot rely on a volume setting of 7-8 for
Level | or 4-5 for Level . As a matter of fact, my machine
fanguage Level Il conversion program (from Radio Shack)
CLOAD(S) at a VU meter reading of -6, when the volume control
is set at 7.

Once you have adjusted the velume control so that the VU
meter registers between -5 and -7 (there will be some movement
in this range)}, rewind tape to start position and CLOAD.

Watch the video screen for the usual flashing asterisks. If the
computer does not give signs of CLOAD(ING), adjust volume
slightly {some programs are almost impaossible to load). When
CPU will accept the tape, it will be a good idea to write VU meter
reading and volume setting on cassette. [ have found these notes
to be life savers for my commercial machine language programs.

Troubleshooting:

If your VU meter just sits there during CLOAD, you either have a
blank tape, do not have the recorder in the play mode, have not
properly connected the jeads to the VU meter, or have a short in
the connection, (shielding and center lead wires touching each
other at meter or where the cables are stripped) (see Figure 2.)

If all of the checks show a dead meter, take it back to the Shack for

exchange.
You will wonder how you ever survived before you had your VU
meter.
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PROBLEM #2

My friends question the credibility of my computer when | am seen
fumbling with the REM plug - while trying to show them what *‘will it
do . ..

FIX #2

In Figure 2 you can see a Double Pole/Double Throw switch R.S.
#275-666, in the corner of the box. Note that the cable leads from the
CTR-41 REM are connected to the center set of terminals, the
terminals on your far right are shunted (shorted together) and the
third set on your far left of the switch are used to connect cable leads
to the TRS-80 through the subminiature jack. 1 used 2 pieces of cable
left over from Fix #3, a subminiature plug R.S. #274-289,
subminiature phone jack R.S. #274-292. The male plug was installed
on one end of one cable, and the female phone jack was installed into
the side of the box housing. Care should be shown to assure that cable
shielding is always connected to shielding and the center lead
likewise. If the drawing is followed carefully, you should have no
problems.

Start by drilling one hole in the top of the box to accept the DPDT
switch, next drill one hole in each end of the box, one for plug (male)
cable going to the REM on the CTR-41, and the other for a
subminiature (female) phone jack. Cut a 12”7 piece of cable (feft over
from Fix #1); strip back both ends as described above, feed one end
through the grommet which has been instalied at the switch end of the
box (Figure 2); connect the shielding lead to one side of the center
poles on the switch, and the center lead to the other. Then take any
small piece of wire, the center lead from the cable will do, and shunt
the two terminals nearest the grommet (see Figure 2).

Now cut a 4" piece of cable and strip each end. Connect the shielding
iead to the third set of terminals on the same side as the shielding
from the recorder is connected; then connect the center lead to the
other terminal. When connecting the subminiature jack, keep in mind
that the tip of the plug represents the center lead, so make your
connections so that when the plug is installed in the jack the top of the
plug will complete the center lead circuit.

Finally, install the subminiature plug on the cable end coming from
the center terminal of the switch - again, remember that the center
lead connects to the top of the plug and the shielding lead acts as
ground to the rest of the housing.

The soldering of the plug and jack are not easy for the novice, so you
may need those extra parts and cable left from Fix #1.

Operation:

When the DP/DT switch is thrown in one direction the cassette
recorder is connected to the CPU for auto control, when thrown in
the opposite direction you have control of the recorder. You see
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the REM plug does nothing more than open the circuit to the
CTR-41 motor, now you can use it to your advantage. By shorting
the two terminals on the switch as you have done, your switch acts
as the REM was intended - a remote switch.

Troubleshooting:

If you have followed both the written and schematic directions,
there should only be two possible sources of bugs: 1) bad solder
connections; go back and check them, and 2) the female
subminiature phone jack. Some female jacks have 3 terminals,
use only the two that contact the plug when inserted. The third
acts as a switch but is not used here.

Option:

For those of you who just like to add something to anything, every now

and then, let’s add a 3.2 ohm speaker (part #40-1201) to our VU meter

circuit just in case we want to check on the sound quality on our tape -
without unplugging the ear plug.

Install a second switch (DP/DT R.S. #275-666) in line with the VU
meter (Figure 4). Connect the switch terminals as in the remote
control circuit, except rather than shorting the terminals on the far
right, match shield to shield, center lead to center lead, and connect
both leads to a 3.2 ohm speaker.
Operation:
The DP/DT switch will put the CTR-41 and CPU on line when
thrown in one direction and will put the CTR-41 and speaker on
line in the opposite. If you install the option your unit will look
something like Figure 5. | housed my speaker separate with a jack
connection so | may use it for other purposes. You could just as
well use a larger box and install everything in one unit. To each
his own!

One final word on cassette tapes - if you haven’t yet, purchase a
good cassette head cleaner/demagnetizer and use it often; it will
make a difference.

Histograph/Scattergram

by Gary S. Breschini

Histograph constructs a five- to Scattergram plots XY infor-
fourteen-element bar graph. mation for visual analysis of
User specifies the range of data trends. Extensive documen-
and number of barsin graph; f{ation.

program sets upper and lower Level 1. 16K...... $9.95
response limits for each bar T ’

element. Graph composed in
b TRS-80 Software Exchange

real time'' as data is entered.
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INVENTORY 2.3

The programming of the FUTURE is here
NOW

Proper inventory management is
the backbone of a profitable busi-
ness, yet it's very difficult to
keep current on price increases,
shrinkage, low-on-stock itmes
and profitable items versus
losers, without an efficient and
prompt method of surveying your
inventory levels at any given
time. The Inventory 2.3 System
provides the small-to-medium
volume business with an efficient
method of establishing and main-
taining inventory records. Fea-
tures of Inventory 2.3 include:

B The ability to establish over 2200 inventory item records per clean diskette.
Each inventory item record contains data on the vendor, quantity on hand,
cost per unit, retail price per unit, reorder points, quantities purchased and
sold, and sales history.

B File search by inventory item description or batch/sequence number
assignment.

B System operation with 1 to 4 user selectable disk drives.

W Informative reports analyzing both inventory costs and supplies.

B Sophisticated recovery routines with each program to catch data ‘entry errors
and to prevent computer ‘‘lock-out” through lack of proper line printer
interface, etc.

B A looped program format to allow access to any sub-programs whenever a
different inventory file function is desired.

A comprehensive manual guides you step by step during your first-time run of the

system; your conversion of data from a manual system to the computer system; and

reguiar run procedures throughout the year (update file, add or delete items,
monitor activity monthly or weekly, check for low stock, run inventory control
reports).

Requires a minimum system configuration of 32K, Level 11 TRS-80 microcomputei

with at least two mini-disks and line printer. Two disks are recommended,  $79.95

T’E TR$-80 Software Exchange

17 Briar Cliff Drive  Milford, New Hampshire 03055
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FORUM-80
A new service for the computer

hobbyist is FORUM-80, a network of

interactive computer-based mes- TRS-SO

sage systems. Use of the network is

free; required equipment is a U G

modern, RS$-232C, and a terminal SerS I'OI.lp
program such as ST-80 or ST-80D.

Simply set your RS-232 to 8 bit [ f 1

word, 300 baud, 1 stop bit, no n Ormatlon
parity, and dial up one of the

numbers below. When youheara  1he Centrat Alabama Micro-
high-pitched tone, place the handset computer Society meets on the
on the modem and press third Tuesday of every month at
“ENTER”. The systems are self- pq Goodwyn Community

prompting and a lot of fun! Center.
Kansas City, MO $16-861-7040 For additional information
g:mmr:l'rx :gm contact Lewis Garrison (205)
. Worlh, §23-0009 _
Or e County, CA 114.790-1208 3;3-3?642(?!? or Walter Bray (205)

(New systems come on line each
month. Try one of the numbers
above for a listing of a FORUM-80 in
your area.)

GRT Corporation
r / Consumer Computer Group
1286 N. Lawrence Station Road
™ Sunnyvale, California 94086

G2 TECHNICAL BULLETIN .
Poteatial damage to TRS-80 Level 111 BASIC tape while loading with CTR-80 recorder

After receiving a number of calis reporting difficuity in loading G2 Level 11! BASIC, our
invastigations revealed ihat in over B)% of the instances, the user was employing & Radio
Shack CTR-80 recorder. Our technical staff has determined ihat using this- recorder can
permanently damage the tape during a unique sel of Clrcumstances.

The problem occurs when the smallest grey plug of the TRS-80 is insarted into the " MIC™ jack
on the recorder. This motor drive connection allows the computer ta turn the racorder an and
off. 1 lor any reason during 1he reading of a tape the computer shuts off the recorder, a '‘spike’
can be recorded on the tape. This spike permanently damages the Level )l BASIC tape and
makes it unreadable.

Saveral days of testing has contirmed that 1his damage is caused in every instance when the
compuler shuts off the recorder motor. As of this date the only recorder known o cause thiz
problem is the CTR-80.

RECOMMENDATION: G2 is recommending that the smallest grey plug of the TRS.80 NOT be
connected to the CTR-B0 recorder. This will eliminate the possibdlity of permanent damage of
the Leval lil BASIC tape,

PLEASE NOTE: We recommend that the precaution cutlined above be exercised with ALL.
tapes when using the CTR-B0 recorder. Damage can resull whether the tapes are G2 or any
other software, including your own saved tapes.

G2 Technicel Bulletin No,
May 21, 1979
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/Reference

280
INSTRUCTION
HANDBOOK

Vel sompiate: rabanise 1 i
Pl TR0 st octice el

Z80 Instruction Handbook

Scelbi Publications
Convenient pocket-size manual describes
280 capabilites in easy-to-understand

terminology. Designed as a practical
reference to mnemonics, machine codings
and usage — for programmers of every
level, from beginner to professional ...
anyone working in Z80 machine or
assembler language.

The BASIC Handbook

Dr. David A. Lien
Definitive reference work
explaining over 50 versions
of the language in detail. All
you need to know about the
major statements, functions,
operators, and commands
pertaining to use in micro,
mini and mainframe com-
puters. Price, $14.95

Sargon: A Computer Chess
Pregram
Dan & Kathe Spracklen
Documentation covering all
algorithms in Sargon can be
found in this comprehensive
guide book. Contains table of
contents, block diagram, 4
part introduction, Z80 listing
and index to subroutines.
Price, $14.95

Tg€ TRS-80 Software Exchange

17 Briar Cliff Drive  Milford, New Hampshire 03055




TIRED OF DISK ERRORS?

STOP BLAMING YOUR DRIVES —
FIX YOUR DOS!

NEWDOS, by Apparat, is the third generation disk operating
system for your TRS-80. NEWDOS corrects over 70 errors
and omissions in TRSDOS 2.1 and disk BASIC, vet the two
are completely compatible! Programs and files saved under
one can be used with the other interchangeably. Going from
TRSDOS 2.1 to NEWDOS is like going from Level [ to

Level I}: more power, more convenience, greater speed.

NEWDOS has the power to:

*Use all DOS commands *Open ‘E’ to add to
(incl. directory) in BASIC sequential files

» Automatically load and run  sAppend files
a BASIC program *Use your line printer. as
on power-up a screen printer

sProduce variable cross- *Renumber BASIC programs
reference tables *End keyboard bounce

And, best of all, say goodbye to system crashes, lost data and
wasted time caused by your old, hug-ridden system software.

You paid $500 for your disk drive —
why struggle with it?

Apparat’s NEWDOS is fully documented and available
for only $49.95 from:

'I"E TRS-80 Software Exchange

17 Briar Cliff Drive  MiHord, New Hampshire 03055
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If NEWDOS is the Cadillac of disk-operating
systems, then NEWDOS + has to be the
Ferrari. NEWDOS + retains all the features of
the original NEWDOS, and adds

the following utilities:

Editor-assembler for disk J

Disassembler (Z80 machine code) ]
LM Offset-allows transfer of any system tape to a
disk file (automatically relocated)
BASIC1-Level one BASIC saved on disk
LV1DSKSL - not a typo, this saves and loads BASIC1
programs to disk

DIRCHECK -tests and lists disk directory
Superzap-display/print/modify any location
in memory or on disk

Superzap alone is worth the price of this
package. With it, we’ve quickly recovered lost
programs, restored killed data files, and
saved many hours of effort. The NEWDOS +
manual is another plus: clear and concise, it
even includes a byte-by-byte explanation

of the directory file ...

invaluable if you ever need to

save a crashed disk!

The price for all this computer power? That's the best part!
NEWDOS +, Just $99.95

NOTE: Use of this software may require documentation available only with the
purchase of Radio Shack TRSDOS 2.1 and/or the Radio Shack Editor/ Assembtiler

T¢€ TRS-80 Software Exchange

17 Briar Clitf Drive:  Millord, New Hampshire 03055

PROG/80 JULY 69



by George Blank

This book is a major event for TRS-80 programmers. Due to the limited
instructions supplied with Radio Shack’s Editor/Assembler, there has
been an urgent need for a more detailed explanation of Z-80 Assembly
Language. | am aware of three other authors presently working on similar
books, and have been asked by a pubisher to write one myself. (1 declined.)

Bill Barden has excellent credentials for the task. He is well-known to
hobbyists as the editor of the Orange County TRS-80 User’s Group
Newsletter and the author of The Z-80 Microcomputer Handbook
published by Howard W. Sams & Co. He has an excellent grasp of the
subject, and this book will become an indispensable aid to most TRS-80
Assembly Language programmers.

The book is organized into three sections; General Concepts,
Programming Methods, and Appendices. The first section covers the Z-80,
an introductionto Assembly Language, the Radio Shack Editor/Assembler
and T-Bug, and debugging methods. The second section explains how to
move data, the use of arithmetic, compare, logic, and bit operations,
shifts, strings, tables, input and output, and 12 commonly used
subroutines. The appendices list the Z-80 instructions by group and in a
breakdown of mnenonic, code and format, description, and flags affected.
There is a good index as well.

TRS-80 Assembly Language Programming is less technical and easier to
read than The Z-80 Handbook, but it is not easy reading. The approach is a
cross between a tutorial method and a reference manual, which does make
it difficult to use for learning Assembly language programming, but
excellent for later reference. There is just enough humor included to
prevent the average person from burning out their brain deciphering the
technical details. It helps to be able to read on the level of a college
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textbook, to understand the hexadecimal number system, and to have a
minimal understanding of electronics if you desire to learn from this book.
The average thirteen year old ham radio operator will probably be able to
devour it at breakfast, but the average adult with a little programming
experience in BASIC may feel lost,

Those who do take the trouble to think through the examples and follow
the text should be rewarded with a general understanding of the Radio
Shack Editor/Assembler and the inner workings of the Z-80. Those who
can already use the Editor/Assembler, but who do not feel proficient,
should receive a great deal from Mr. Barden.

The book is well presented, though the typeis a bit dense and the
illustrations limited. There are a few typographical errors, but they are
minor. A technical error on page 43 promises a routine to add a number to
register A, then gives an example showing how to add a numbser to register
B. 1 have two complaints about ommissions in the book. Direct memory
access is not supported, as ‘‘the TRS-80 does not currently utilize it.”” That
is not encouraging to those of us who have ordered the TRS-80 Model 11,
which does use DMA. The other omission | feel is even more serious. Mr.
Barden does not give any help with TRS-80 Assembly language Disk 1,0
operations. Another feature that would be desirable would be a guide to
using subroutines in the BASIC ROM, with a list of impaortant ones,
especially since Mr. Barden’s library of subroutines is quite limited.

| have a philosophical argument with the author when he encourages
self-modifying code on page 177. There is already enough of a breeding
ground for bugs in assembler operations without leaving the door open for
more trouble. For all these reasons, | do not feel that this is the ultimate
book on Assembly language for the Z-80, and 1 still believe there is a good
market for a tutorial handbook on the level of the Level | BASIC User’s
Manual.

Even with these reservations, Mr. Barden has done a real service to
TRS-80 owners, only exceeded by Radio Shack’s generosity in making the
book available at 5000 locations at the incredible bargain price of $3.95. At
that price, you can’t go wrong. If you own or are even considering Radio
Shack’s Editor/ Assembler, you should buy this book. It is available at you
your local Shack with the catalog number of 62-2006.

-GUWB—
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~ TR$-80 MUSKC

by James Garon

The TRS-80 is a miniature radio station that’s always broadcasting
and any AM radio placed at the right-hand side of the keyboard will verify
this fact. With any program running, tune the station selector for clearest
reception. Every program produces a unique pattern of noises. You can
harness the noises to produce recognizable tunes. The following program
is an example:

LINES 1-5:

When using FOR/NEXT loops to create music on the Level 11 TRS-80,
it is necessary to use integer variables for the loop counter(s). To hear why
this is the case, turn your radio on and type:

FORI! = 1103000: NEXT ENTER
Sounds Jike a dying chicken, right? Now type:
FOR % = 1103000 NEXT ENTER

This time we hear a much steadier tone. The reason for this is that
integers (like 1%) are stored in a relatively simple form, while single
pracision variables (like I!) are stored in a more complicated type of
scientific notation. The larger a single {or double) precision variable is, the
more work Level || must do to use that variable. The harder Level H works,
the lower the note produced. This explains the falling pitch in the first
example.

The variables L, and Q through Z will take on fractional values during
praogram execution, therefore they are not defined to be integers. The
jump to line 300 allows us to use small line numbers for the *‘notemaking’’
subroutines in lines 10 through 219. Level Il can “'find’’ smalf line
numbers faster than large ones. To hear this, type:

0GOTOO Yes Virginia, there IS a line number zero!
And then type:
RUN
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e

Note the high pitch. Press BREAIK; remove the line by typing 0 ENTER
And now try;

200 GO TO 200 Be sure to remove the line after listening
Those two extra digits make quue a difference in pitch!
LINES 10-210;

These 25 subroutines produce two octaves of notes. They are
organized in order of increasing pitch as shown:

a5 5 BS 115 125 145 155 165

NS
NEHA

IR

H
; ° ¥ |
w ’é H
C|/D|E|F{G]JAIB{CID|E|F|[G|A}lB]C

10 20 30 40 S5 60 70 110 120 130 140 150 160 170 210

Note that all *‘C”’ notes end in 10 (10, 110, 210}, ail **D'’ notes end in
20 and so on, and that ‘‘black keys’’ have line numbers between the
corresponding white keys on either side.

These routines use the variable K as the joop counter. Al unnecessary
spaces have been omitted to minimize stray clicks and pops between notes.
(This explains what a friend refers to as my ‘‘FORK routines’’.)

The content of each loop is chosen not for its meaning, but for its
difficuity. It takes BASIC a certain amount of time to process a colon (3), a
shorter time to handle each character of a REM statement and a much
shorter time to deal with spaces (blanks). As we’ve seen, the longer a loop
takes, the lower the note produced. If you're typing this program yourself,
be sure to type exactly what is illustrated.

The variable L is used to contral the length of each note. A nota such
as “‘LOW C*" at line 10 requires haif as many compiete loops to last as long
as "“MIDDLE C"*, {gne octave higher) at line 110. This is why the numbers
which multiply L increase from 12 to 48.

LINES 300-950:

U represents the length of the shortest note. By changing this vatue,

we can change the ternpo of the entire song. {f you read music, think of U
as a sixtesnth note.

V is twice as long as U (an eighth note}, W is twice as long as V (a
quarter note), X is twice as long as W (a half note), Y is twice as long as X
(a whole note). Also, Q is 50 percent longer than V (a dotted eighth note),
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A is fifty percent longer than W (a dotted quarter note), S is fifty percent
longer than X (a dotted half note}).

U=; ’J:-:I W= J X=C| . Y =0
| R =d. '

L ==CJ.

These values are computed and saved prior to starting the song to
minimize noisy calculations during the performance.

M is used to keep track of the verses. In line 350 for example, the
program branches to 370 i M = 1or 10 380 if M = 2. If M is zero, no
branch is made, and tine 360 is executed. This allows two line numbers to
specify a three-way branch. Line 390 starts the music. Two pieces of
information are required for each note: the duration {£} and the pitch
{subroutine line number). Thus the first note is G and it is a sixteenth note.
W need not specify note length {L) until there is a change in duration. The
third note is *'MIDDLE C'' and lasts for a whole note (L = X: GOSUB 110).

Lines €50 and 670 temporarily increase the tempo. Line 820 takes
advantage of six consecutive notes which have the same duration. The
ONGOSUB lets us compress this section significantly.

1 DEF INTA-P : DEFSNGL : GOTO60
2 SOFTSIDE PRESENTS:
3 YESTERDAY - BY JOHM LENNOM & PAUL MCCRRTNEY
5 PROGRAM AUTHOR - JAMES GARON - ANRMEIM CA
18 FORK=1T1012+.
11 :::: FEM
2 REM/
13 NEXT:RETURN
15 FORK=ATO13M
i6 ;. REMY/
17 ;.. REM///
18 MEXT:RETURNM
28 FORK=1T01de_
21 REWS/44/
22 RN
&3 NEXT:RETURM
25 FORK=1TO3M.
26 1 REW/CL/
27 1 REM
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28 REXT HETURM
X0 FORK=1TMe4L
o EEMSY
32 RN
33 HEXT:RETURK
48 FORK=1TGL74L
4% . REN

42 . REH

43 NEST:RETURN
45 FORK=AT0ABHL
46 : REW////
47 1. REM/SAS
48 REXTRETURN
50 FORK=170194
Mo REM

52 . FEM

53 HEXT RETURM
55 FORK=1T0264L
S REN//IH
S7 : REM/////

38 HEXT:RETURN
o8 FORK=1T024%

61 : FEM

62 REW

63 NEXT:RETURM

B9 FORK=1T022+.

6b REM// 270

&7 REN//47/

63 NEXT :RETURN

78 FORK=1T0234.

71 BN

12 REM

73 NEXT:RETURN

118 FORK=AT024xL .. .REM//2770074¢
112 HEXT.RETURN

115 FORK=170264. ;  (REM//7/

116 NEAT:RETURN

128 FORK=1T0200d, . REM/ /7727717108144
13 NEXT:RETIRN

125 FORK=17038
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126 REW//Y

127 REN

128 NEXTRETURN

100 FORK=ATOR26L . REMAZZ27720000000027700¢
131 NEXT:RETURN

146 FORK=ATOR4ML : REWAZA/P2277202000047

144 NENT:RETURN

145 FORK=ATOREAL:  REW//277777077

146 NEXT RETURN

158 FORK=ATO3SHL:  REW//////47

151 REXT:RETURN

155 FORY=LTO4GH, -REW/ /7747

156 NEXT RETURN

166 FORK=1TDAZ«L REM///

161 REXT RETURN

169 FORK=1T0444L :REM

166 NEXT:RETURM

178 FORK=1T0464L

171 HEXT:RETURNM

26 FORK=1T0484L « - NEXT - ETURN

A U=1 5

48 YUt e el - Y=Y Rl R+l Sy
5680 FiRp=0T01 '
518 OMIGOTOS528, 938 CLS PRINTE1S, “YESTERDRY

YESTERDAY. *; :GOTOS44
o268 PRINT®

SUDDEMLY, " :GOTAS40

538 PRINT®

YESTERDRY,

40 L=¥: E05UB58: GOSUB4E - L =X1R-GOSUR4B

356 CNMGOTOS6, 570 PRINT*ALL MY TROUELES SEEXED SO FRR RIAY" :GOTESSR
5668 PRINT'T/M MOT HRLF THE WAN I USED TO BE":GOT0S8H

578 PRINT®LOYE WRS SUCH AN ERSY GAME 10 PLAY

528 =Y FORT=1T06:ONIGOSUBSE, 70. 115, 128, 130, 146 NERT | =R GDSURLZS:
L=Y: G0sUB1Z8 L=k GOSIEE1Z0

998 ONMGOTOGEA, 610 PRINTNGH 1T LOOKS AS THOUGH THEY/RE HERE TO STRY":
GOT0620

660 PRINT"THERE'S A SHADOK HAMGING OVER ME®:GOTO628
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610 PRINT“NOM [ NEED A PLACE TO HIDE RWRY
628 L=V:FORI=1T06:ONIGOSUB128, 128, 110, 65, 68, 56 NEXT :L=R : GOSUBES :
L=Y: GOSUBGA: L=H : GOSUBGE
638 OMMGOTOR4@:PRINT"OH 1 BELIEVE IN YESTERDAY. “; :GOT065@
648 PRINT"OH YESTERDRY CAME SUDDENLY. " :GOTO6S58
658 L=H:GOSUBSA :GOSUB4E - =Y GOSUBEA: | =R GOSUBSG: L =Y : GOSUBZE :L=W:
GOSUB4@ L=V : GOSUBGS: L=X+K : GOSUBG: IFM=2THEN? 38
668 NEXT
678 FORM=8T04L:ONMGOTO6EA: PRINT®
WHY SHE HRD TO GO I DON‘T KNOW *; :GOT069@
688 PRINT"] SAID SOMETHING MRONG NOW I LONG "
699 L=X:GOSUBSA : GOSUBGE - L=W: GOSUB1 26 : GOSUB 38 GOSUBL46:L=Y
GOSUB138: GOSUB128 . L=R: GOSUBL38
708 ONMGOTO?10:PRINT“SHE HOULDN'T SRY. ":L=V:GOSUB128:L=W:.GOSUB116:
G0SUBL26: L=Y:GOSUBGE : GOT0720
718 PRINT"FOR YESTERDAY. " :L=Y:GOSUB126:| =W:G0SUB110:GOSUB1zE
GOSUB148: GOSUBL1@: GOSUBAS : GOSUBSS
720 NEXT :GOT0518
738 CLS:PRINT@468, CHR$(22); - L=b:FORI=1T05:L=L/. 9. READAS : PRINTRS; -
ONIGOSUB48, 68, 50, 28, 48 NEXT : RERDAS : PRINTRS; < L=W: GOSUB6S: READAS :
PRINTARS$ : L=Y:GOSUB6A :CLS
960 DATAYES, T,E.R.D,RL Y. .
Ready to get serious? SUBSCRIBE TO PROG/80 the magazine
dedicated to serious programmers...beginners to professionals

SUBSCRIPTION RATES - 6 issues per year

USA Canada
Bulk mail - $15.00 Mexico —
First Class Mail - $21.00 APOIFPO -

Overseas airmail - $27.00 Overseas surface mail

[g. Mki{u‘lom Dr;:iov[‘helmd :.\:'.- “ . . z i ]'“ i ;
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i Fudepl 400 S RUFE D ol E B
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CITY STATE ZIP — |
Telephone orders accepted for Master Charge or VISA accounts. Call Monday through I
Friday, 9:30 to 5:30 EST at 603-673-5144 [
I

PO BOX 68, MILFORD, NH 03955



" KEYEOARD-80 )

by John Adamson

Turn Your TRS-80 into an Electronic Organ
With KEYBOARD-80
And Any Audio Amplifier!
Play your favorites, from Scott Joplin to Paul McCartney, on a
full 3-octave chromatic scale. Although you can record your

music for later playback, the unique live keyboard lets you listen
as you play. Machine language tape for 16K, Level Il TRS-80.

Level Il, 16K Tape — $9.95

T TRS-60 Software Exchange
_'s

17 BRIAR CLIFF DRIVE MILFORD, NEW HAMPSHIRE 03055

TBIC MEMORY KITS

by ITHACA AUDIO

Everything you need to up-grade your
TRS-80 to a 16K system

8 tested and guaranteed 16K RAM’'s

New programming jumpers

Easy-to-follow instructions

Only tool required is a household screwdriver '

&

*

(]

]

Each kit is 100% guaranteed against failure. Add high quatity,
high density memory for less than you would expect to pay!

$99.95
T’E TRS-80 Software Exchange

17 Briar Clift Drive  Milford, New Hampshire 03055
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The recent winner of the 1978
San Jose Microcomputer Chess
Tournament, SARGON, Kathe

S e

and Dan Spracklen’s revolutionary
chess-playing program, left spec-
tators slackjawed as it soundly |
defeated a formidable field of chal- 1
i lengers. Among those bested were: Iﬂ
| Chess Challenger -10  Microchess 1.0 u !
| Boris Microchess 1.5 ; |
| Atari Chess Challenger -3 LT |
I Level Il, 16K 19.95 |
i |
i

TR!—BO Soﬂuumx Exchnngc

17 BRIAR CLIFF DRIVE MILFORD. NEW HAMPSHIRE 03055
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