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Dual-Voice Music Synthesizer

by Lee Morgenstern

hose of you who are bored with your computer
playing only one note at a time can learn
how to get multiple notes through software.

Are you tired of hearing only single-
note-at-a-time tunes from your
TRS-807 This program demonstrates
how to create musical pieces that play
through the cassette port and have both
treble and bass voices. Best of all, it re-
guires no extra hardware.

Some musical pieces reguire two
voices, Previously, hardware music syn-

command bit:
0.00 volis
(.46 volts
0.46 volts
0.85 volts

2
l
|
I
|

—-— Y
]

Tatie . Cassefte-port Command  Valuwes
Jor the Vidtage Levels

thesizers, which are expensive, were the
only way to produce multiple voices.
Now, however, it is possible to produce
them completely with software.

Theory of Operation

Other programs produce music by
generating square waves with two ampli-

Variable Meaning
M3 ISR machine code
MNE names of the notes
™ frequency counts of the notes
T Lreble note list
Bl bass mote list

™) dual-voice play buffer

Table 2. Important Basic Variables

Byte Contents

=gk LA e el b e

note duration M5B

note duration LSBE

lreble note frequency count

treble note octave count

bass note frequency count

bass note octave couwnt

treble note rest flag—2 if plaved, O if rest
8 bass note rest flag—1 if played, 0if rest

Tahle 3. Play Buffer Format

tudes, or voltage levels, and causing the
cassette output to vibrate. This program
creates a more advanced wave by con-
trolling the three voltage levels available
at the cassette port. With three levels, it
produces a wave resulting from the
amplitude addition of two separate
square waves as in Fig. 1. When the pro-
gram sends this wave through the cas-
sette port, the output sounds like two in-
dependent tones played at the same time.

Programming amplitude addition is
not as tricky as you might think. The
cassette commands have an interesting
pattern. Table 1 shows the binary com-
mand wvalues that produce the three
voltage levels at the cassette auxiliary
output.

Bit 2 turns on the cassette motor and
bits 0 and 1 control the voltage. Com-
plementing either bit 0 or 1 produces a
voltage change of one level by **vibrat-
ing" bit 1 to produce the treble notes
and independently doing the same to bit
0 to produce the bass notes.

Program Fealures

The Dual-Voice Music Synthesizer is
written in Basic and Assembly
language. The Basic part creates and
edits a list of treble and bass notes, and
an Assembly-language USR subroutine
plays the music. The program uses

The Key Box

Maodel I or I

16K, 32K RAM
Cassette or Disk Basic
Cassette Port Amplifier
Printer Optional
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POKE statements to enter the USR
machine code into a string.

The musical capabilities of the pro-
gram are 4 5-octave note range, whole
note to 64th note timing, sharps, and
rests. In a 16K TRS-80, there is room
for 700 notes for treble and bass each.
In a 48K machine, this expands to 3,400
notes each,

The music plays through an amplifier
and speaker, or records on cassette
tape, while a special feature changes the
timing of the piece,

The file handling provides loading
and saving of music files using either
cassette or disk. The editing features
consist of append, insert, delete,
display, and print functions for both
treble and bass note lists,

Entering the Program

Type Program Listing 1 exactly as it
appears and it will work for Level I
Basic or Disk Basic. You may, however,
remove certain lines depending on your
system.

For Level 11 Basic using a cassette,
you may omit lines 1650-1800,
1880-2030, 3610-3630, and 3670-3710,

For Disk Basic using disks for file
storage, you may omit lines 1650-1720,

WOBOS" |

Basic Opeorating System

WOBCS | @ g mand drhenn, prealmsclusad progean s BASIC 1hat
osids BCOESS 10 oene 30 unkly fnchons cuing deveiopment o
ooteal use of 0 OO S umegu |Xpoul alows vau T deveng
O Drograns willin i wol 07gacizod erirotmant Trar [vovides
woary wlieng doufdalion 1o el ugon.  Yeu akvays had 1o start
trom scralch bafors bl com, alber loading WOB0S |, you'l Sl
willt aver MK ol subrculines and sysien ulifes  Imagne whal
thes can do fer your productivily! WOB0E | is nol & accsasery
b pour progears. B acluslly becomas YOUI pregram

w Mpstel 18 BAGKC 4 [

L] MECHU UTILITIE

L R T [

& 1wl sdd swdtifequency SOUNE o youw TRS-B0
& H sl slangaidiog youl wenng s aaeR poU HaRy ROURE
ol decug@ng sad sewling ulibly funciicns
* B will hale you slutlue YGUR OWH progrems.

Once pow'vé wied if, you'N navar weite
Anarhes DROQURS mitkaul W

ol ] 1
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)

FEA' | maerCasd
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1800-1840, 1880-1950, 2030-2070,
3610-3650, 3670, and 3720-3750.

For Disk Basic using cassette for file
storage, you may omit lines 1650-1790,
1880-2020, 3610-3650, 3670, and
3720-3750,

Operating the Program
A typical procedure for creating and

playing music consists of the following

steps:

# Enter the treble and bass notes using

the editing functions.

® Save the note lists on disk or tape.

@ Build the play buffer.

® Play the music.

® Change the timing if necessary.
Two menus contain all the program

R I LT S Lt S At
L Rt SR St SN St B Sl
ittt + | it +

+ FRms + o
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levels.

. treble note

b, bass note

C. treble and bass combined

Fig. I. Two voices are created by adding the amplitudes of two waves, The two waves (1o and
iy, each having rwo amplitude levels, combine fo form wave fc, having three amplitude

15 14 13 12 11 10 % B

duration
1 - &4

Fig. 2. Packing of Treble and Bass Notes

Program Listing 1

1888 'DUAL-VOICE MUSIC SYNTHESIZER

181l@ 'BY LEE MORGENSTERM, MAY, 1982

lazp

1838 CLS: CLEAR 256: DEFINT A-Z

1049 PRINT"DUAL-VOICE MUSIC SYNTHESIZER®

1858 PRINT: PRINT"READING DATA:"

1869 E15="TREBLE OR BASE LIST EMPTY"

1878 E25="PLAY BUFFER NOT BUILT"

1@8¢ E3$="HOTE LIST EMPTY"

1@9@ E45="IMPROFPER NOTE®

1188 ES5S="IMPROPER OCTAVE"

1118 MS=S5TRINGS5(152,8)

1128 PI=PEEK(VARPTR(MS)+1) + 256*PEEK(VARPTR(M3)+2)
113@ IF P1>32767 THEN Pl=P!-65336

1148 p=Fl

1158 FOR X=1 TO 152: PRINTE141,152=X;

1168 READ Q: POKE P,0: P=P+l: NEXT

1178 DATA 205,127, 16,243,235,221, 33, @, @,221
1189 DATRH 25,221, 7&, @,221, 78, 1,221, 35,221
119¢ DpATA 35, 17, &, ®,217, 62, 4, 8,221,182
12894 DATR @,221,118, 1,221, 7&, 2,221, 74, 3
1219 DATA 221, 94, 4,221, 86, 5, 62, 6, 68,185
1228 DATA 48, 72,187, 56, 28,121,147, 79,125,147
1230 DATA 111,221, 94, 4, 62, 2, 21, 32, 14, &
124¢ DATA 221,174, 7,211,255, 8&,221, B§, G5, &2
1258 DATA 5, 24, 4, 68,185, 48, 37,189, 56,214
1268 DATA 121,149, 79,123,149, 95,221,119, 1, &2
1278 DATA 2, 37, 32,200,217,221; 25, 11,128,177
1288 DATA 200,217, 6, 1, 22, 1,221,182, ®©,221
1i9¢ DATA 116, 1, 24,178,123,145, 95,125,145,111
1308 DATA 221, 78, 2, 62, 3, &5, 32,178, B,221
13l DATA 174, 6,211,255, 8,221, 78, 3, 62, &

Listieg | coniimues




Lawting & contimed

1328
13348
1348
1358
1368
1378
11E8
13948
1488
1418
1428
1438
144@
1450
l4p@
1478
1488
1498
158@
1518
1528
1538
1548
1554
1568
1578
158a
1398
la@@
lal@
l62@
1638
1648
las@
legd
le7T@
1688
1658
1788
1714
1728
1738
1748
1758
1768
LITR
1788
L1798
1800
1816
1B2@
183
1&48
las8
las@
la7@
laga
1858
l9@8
191@
1928
1938
194@
1858
1lo6@
1978
loag
1558
288
281@
282@
2@3e
2848
20858
2068
2878
Z@B@
2894
2108
2118
2128
2134
2148
2134
2168
2174
2188

DATA 24,154

DIM N5(12) ,N(12)

FOR F=@8 TO 12: READ N3(F),N{F): NEXT

DATA R, 255, B, 58, A%,53 ,A,56,G8,59,G,623,F8,67,F,71,E,75
DATA D#,79,D,84,C#,B%,C,94

PRINT: PRINT"ALLOCATING MEMORY"

M=MEM/12-180

DI T(M) ,B(M) , D{4*M)

BE=@: T(®)=0: B(A})=@: TD=A: BD=@: TE=A: TF=0: BE=0:
F§="": EM=0: L=8: D=@: E=f; N=8: T=0: B=p: M!=0
Cl=255: C2=256: C3=3848: Cd=192: CH=4096

'

BE=0

"REkE MAIN MEND

CLS

PRINT"DUAL-VOICE MUSIC MAIN MENU"
PRINT
PRINT"<1>
BRINT" <23

LOAD MUDSIC FILE"

SAVE MUSIC FILE"

PRINT" <3 EDIT MUSICT

PRINT"<4> BUILD PLAY BUFFER"

PRINT"<5> CHAMGE TIMING"

PRINT"<&> PLAY MUSIC"

PRINT

M=0: IRPUT"SELECTION";M

IF M<1 OR M>6 THEN 1558

IF M=4 AKND (T(@)=8 OR B{B)=@) THEN PRINT E1%5: GOTO 1558
IF M»=5 AND BF=# THEN PRINT E2%: GOTO 1554
ON M GOSUBR 163E,1878,2188,31908,35208,3600
GOTO 1458

1

TedEW LOAD MUSIC FILE

CLS

BF =8

PRINT"<1> LOAD FROM DISE"

PRINT"<2> LOAD FROM CASSETTE"

PRINT"<3> LOAD FROM CASSETTE WITH DISK BASIC"
PRINT

M=8: INPUT"SELECTION®™;:M

IF M<l OR M>3 THEN 1658

0N M GOSUB 173¢,181l@,lae8

RETURN

INPUT"MUSIC FILE SPEC™;F$

OPER"I™,1,F5

INPUTE1,T(0) ,B{@)

IF T{8)>P THEN FOR %=1 TO T(@): INPUTH1,T(X): NEXT

IF BI#)>0 THEN FOR X=1 TO B(@): INPUTH1,B(X): NEXT
CLOSE

RETURN

CMD"T"

INPUTE=1,T(8) ,E(B]

IF T(B)>@ THEN FOR %=1 TO T(@): INPUTE-1,T(X): NEXT
IF B(B)>0 THEN FOR %=1 T0 B(@): INPUTE-1,B(X): NEXT
RETURN

1

Tkkkk SAVE MUSIC FILE

CLS

PRINT"<1> SAVE TO DISK"
PRINT"<2> SAVE TO CASSETTE"
PRINT"<3> SAVE TO CASSETTE WITH
PRINT

M=@: INPUT"SELECTION" ;M

IF M<l OR M»>3 THEN 1929

ON M GOSUB 1968,2848,2038
RETURN

INPUT"MUSIC FILE SPEC";F§
CPEN"0",1,F5

PRINT#1,T(@) ,B(@)

DISE BASICT

IF T(@)>@ THEN FOR X=1 TO T({A): PRINT$#1,T(X): HENT

IF B(@)>»8 THEN FOR X=1 TO B{@): PRINT#1,B(X): HEXT

CLOSE

RETURN

CMD®T"

PRINT#-1,T(D] ,B(8)]

IF T(@)>8 THEN FOR X=1 TO T(@}: PRINTE=1,T(X): NEXT
IF B(@)>8 THEN FOR ¥X=1 TO B(#}: PRINT#-1,B(X): NEXT
RETURN

1

Tkkkk EDIT MUSIC

EM=8

CLS: PRINT"DUAL=-VOICE MUSIC EDITOR™

IF EM=@ THEN PRINT"TREBLE:";T(#]; ELSE PRINT"BASE:";B(d);
PRINT®HOTES"

PRINT

PRINT"<B> TOGGLE TREBLE/BASE"

PRINT"<1> APPEND TO END OF LIST"

PRINT"<2> INSERT HWOTES"

PRINT"<3> DELETE WOTES"

R TITT

options—the main menu and the edit
menu. The main menu has six options:

Dual-Vaoice Music Main Menu
(1) Load Music File

(2) Save Music File

[3) Edit Music

{4) Build Plav Buffer

(%) Change Timing

{6 Play Music

Option 1 loads the treble and bass
lists of a previously created music fle
from either cassette or disk to memory,
Option 2 saves the treble and bass lists
currently in memory Lo cassette or disk.
Option 3 calls the edit menu to create or
change music in memory. Option 4
builds a play buffer from the treble and
bass lists in memory. Option 5 changes
the timing of the play buffer. Option 6
calls the USR subroutine to play the
Iusic.

Option 3 of the main menu calls the
edit menu:

al-Vaoice Music Editor
Treble: XXX Notes

() Toggle Treble/Bass
(1) Append 1o End of List
[2) Imsert Motes

(31 Delete Notes

(4) Display MNotes

(5) Print Motes

(6) Exit

The second line of the edil menu dis-
plays the current number of notes in the
treble or bass list. Option O switches
back and forth between the two lists.
Options 1-5 act on the list currently
selected. Option 1 adds notes to the end
of a list or starts a new list. Option 2 in-
serts notes at the start or in the middle
of an existing list. Option 3 deletes one
note or a block of notes. Option 4 dis-
plays the note list on the screen. Option
5 prints the note list on a line printer,
formatted in multiple columns. Option
6 exits back to the main menu.

Creating the Note Lists

When appending or inserting notes,
follow the format of duration, octave-
note as in 4,5F#. This means quarter-
note duration, 5th octave and F sharp.
Durations range from 1, for a whole
note, to 64, for a &th note. Octaves
range from 1, for the lowest pitch, to 5§,
for the highest pitch. Notes are A-G
with an optional #. To enter a rest, tvpe
the duration and then R as in 8,R. This
means an 8th note rest. The range of
notes is from 1C to 3B. To terminate the
list, enter 0,0,
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2198 PRIKT"<4> DISPLAY HNOTES"

2288 PRINT™<5> PRINT HOTES"

2218 PRINT®<E> EXIT®

2228 PRINT

2230 M==1: INPUT"SELECTION"™;:M

224Q0 IF M=6 THEN RETURN

2258 IF M=@ THEN EM=l-=EM: GOTD 2118@

2268 IF M<1 OR M>5 THEK 2238

2278 IF EM=8 THEN L=T(@) ELSE L=BE{8)

2280 IF M»=2 AND M<=6 AND L= THEN PRINT E3$: GOTO 2238
2298 ON M GOSUB 2330,2540,2750,2860,30040
2368 GOTO 211@

2318 '

2328 '"w%%x ADPEKD NOTES

2339 CLs

2340 PRINT"APPENDING ";

235@ IF EM=@ THEN PRINT"TREBLE"; ELSE PRINT"BASE":
2368 PRINT®" MOTES"

2378 PRINT

2388 PRINT"DURATION,NOTE"

239@ L=L+1

2488 PRINT USING "##8f:";L;

2418 D==1: INPUT D,F$: IF D=0 THEN RETURN
2428 IF F5="R" THEN E=@: F=0: GOTO 2480
2430 IF LEN(FS5)<2 THEN PRINT E45: GOTO 2400
2440 E=VAL{(LEFTS{F%.,1)): IF E<l OR E3>5 THEN PRINT E5%: GOTCZ24E88
2450 F=1l: Fs=MIDS(F5,2)

2460 IF PS<»NS5(F) THEN F=F+1: IF F<13 THEN 2450
2478 IF F»12 THEN PRINT E45: GOTO 2480

2488 IF EM=8 THEK T(®)=L ELSE B(@)=L

2498 P=40%96*E + 256*F 4+ D

2588 IF EM=@ THEN T(L)=F ELS5E B(L)=F

2510 BF=@3: GOTO 2393

2529 °

2530 '"+*4*x THNSERT NOTES

2548 CLS

2550 N=@: INPUTTINSERT BEFORE WHICH NOTE";H
2568 IF M«<l OR H>L THEN 2558

2578 PRINTTDURATION,NOTE"

2580 PRINT USING "##8%:";N;

2598 D==1: INPUT D,FS: IF D=0 THEN RETURN

Ligring ! corninwes

The editor numbers all the notes. Use
these numbers to refer to the notes when
deleting or inserting. Enter the starting
and ending note numbers to delete a
series of notes. The starting and ending
numbers would be the same number if
you wanted to delete only one note. To
insert notes, enter the number following
the insert point; this allows insertion
before the first note. Use the append
option to insert notes at the end of
the list.

To replace one or more notes, first
delete them and then insert the replace-
ments. The editor controls the numbers
50 that the first note number vou delete
becomes the note number to insert. For
example, if you want to replace notes
33-40, select the delete option and enter
33,40. Then select the insert option and
enter 33 as the insert point. Type the re-
placement notes and then 0,0,

The display option lists the notes on
the screen in a single column. To freeze
the list as it scrolls by, press shift, @.
Press any key to resume scrolling,

If you have a printer connected to the
parallel printer port, select the print op-
tion to produce a multiple-column list-
ing of the notes. Each column is 16
characters wide. This permits five col-
umns on an 80-character-per-line print-

TRS-80

100% Radio Shack Equipment

SAVE A BUNDLE

Free 1-800-874-1551

FLA Residents 904-438-6507 collect

EPSON.......OKIDATA.......CITOH etc.

SALES CO.

704 W Michigan Ave; P.O. Box 8098

Onrder Toll

Fv:¥:q

Pensacola, FLA 32506

o 1EE

"TRS-B0 is a trademark of Tandy Corporation

256 = 80 Micro, Anniversary 1983

Circle 532 on Aeader Sarvice cand. —=



present new skills, provide supplemental
insrrucrion for existing curriculum, remediate
deficient skills, and motivate leaming.

Complete Teacher Support. SPARK 50 M. ath
Ciames are documented in a Teacher Tr m'unj_
Manual which includes student worksheerts for
each marh skill and an assessment instrument for
properly identifying skills in need of instruction.
Also available are workshops and onesite
assistance from the Precision People Training Team.

Advanced Design Features. SPARK 80 Marth
Games are highly interactive experiences with
animated graphics throughout. They may be
played by one or more students. The games are
original designs with a grear deal of creativiry.
They are effective both in the classroom and
home learning environment. Instructions appear
on the computer screen at the beginning of each
SPARK 80 Math Game.

System Expandability. SPARK 50 Math
Crames are drawn from a much larger SPARK 80
Instructiontal Courseware For Mathematics which
includes marorial instruction, drill instruction,
computerized assessment, and @ computer game
for each of 100 math skills. Purchase the SPARK
B0 Math Games now, and expand your system
later to the Complete SPARK 80 System!

System Requirements. SPARK 80 Math
Games are provided on diskertes or cassertes
which require a 16K or berter TRS-80, Model |
or Model 111 computer. The SPARK 80 Mach
ames can also be used on Radio :*h.u.'k Network
Sk‘u[l.hh with up to 16 TRS-80 terminals.

\: r|.| for ITI.: |I.Jllr I'l'r'l.t.lnli"l. o I:Iu..llédl. I"Il'?hL‘F
e or puirchase ovder for the SPARK-80 pames
of o choice

Math Readiness Skills (7 Games)  $35
Busic Addieion Skills (12 Games) 360
Achvanced Addieion Skills (11 Games) 333
Basic '\.wlml tiom Skills (10 Games) 330
Advanced Subtraceiom Skills (9 Games) 345
Basic .1'.1H:r|pm...r|||| v Skills {11 Games) 533
Advinced Multplication

Skills (7 Games) 333
Basic Division Skills (10 Games) 350
Addvanced Division Skills (7 Gumes) 535
Buasic Fractions Skills (7 Games) 335
Advanced Fractions Skills (9 Games) 345
SPARK-80 Teacher
Tratrung Manual 350

*Please SpecHiy Cassertes or ¢ 1:~L.¢I tes, TRS-80

Maodel 1, or [11.

"Add 5% Shipping and Handling.

"TRS-H0 is a Registered Trademark of Tandy
100 S].'.I'B.I'k 80 Math Games. division, and fracrions skills are taught with no Caorporation,

Vith SPARK 80 Computerized Math Games gaps in the leaming. The skills in each area Precision People, Inc. PO, Box 17402
amy gets o play exciting games like baschall,  Brogress from basic il Jacksonville, FL 32216 (904) 642-1980

] : : 3 wroueh advanced skills
pinkall, treasure island, and dodge ball. They're through advanced sk SPAMSO

all part of a compurenzed instructional program including decimal
COMPUTERIZED MATH GAMES

SR resting and enovabl problems. SPARK 80
that makes math more interesting and enjovable B
¥ P £ Ly efe

than ever before. But there's a lor more than games ot el
o o Besolving o math problem to make d€veloped by educators for
gomng on here, Dy solving a3 math problem e masce i Thia Proe
: = i | £ Y EELCATOrsS e 1 IECIE0n
each move in the games, Jimmy can leam 100 Peaple: Dr. John Trifiletti

Ty i (4% L 0 1
lifferent math skills spanning kinderaarten Ok | .
T T e Diane Trifiberti, and
throueh Sth erade mathematics. The SPARK 80
Math Games promote genuine learning. In facr,
i proven that students using SPARK
80 learn faster, learn more, and retain what they
learn much betrer,

5 - : . F oo [

Sequenced Curriculum. SPARK 30 Math
Giames are based on a carefully sequenced
curriculum for basic compurational skills, Mach
readiness, addirion, subtraction, multiplication,

Sanidra Williams spent
over § vears in developing,
researching, and

testing the system.

Its proven

It".ll,:ln."‘- |'|'|:|1: e

far superior o other
instructional systems. SPARK
50 Mach Games can be used ro

research ha



er or eight columns on a 132-character-
per-line printer.

Playing the Music

Before playing the piece, you must
select the build-play-buffer option. This
option creates a combined buffer from
the treble or bass lists so the USR sub-
routing can efficiently create the dual-
voice melodies. Once vou have built the
play buffer, you can play the music
repeatedly without delay.

The musical piece can be played in
two ways. The best way is to connect an
amplifier and speaker to the auxiliary
output of the cassette port. The extra
hardware is not necessary for the sec-
ond method. Just connect your cassette
recorder in the standard way, set the
cassette to record, select the play-music
option, wait for the main menu to reap-
pear on the screen, stop the recorder, re-
wind to the start point, unplug the
cables, and press the cassette play

button.
1f the piece plays too fast or too slow,

select the change-timing option. Enter a
multiplier for the duration. Enter 2 if
you want the piece to play slower, or
enter 0.5 if you want the piece to play
faster. The multiplier acts only on the
play buffer, so the original treble and

Lirriag | comtimupd

2608
2610
2628
2638
2640
2658
2660
2678
2680
2698
27e8
2714
2728

273@ 7

2748
2758
2768
2778
2788
2758
2880
2818
2828
2838

2648 "

2858
2860
2878
2888
2898
29088
291
2920
2938

2948
2950

29648
2978

2988 !

IF F5="R"™ THEM E=@: F=8: GOTD 2668

IF LEN(F5)<2 THEN PRINT E45: GOTO 2580
E=VAL{LEFTS({F§,1}): IF E<1 OR E>5 THEN PRINT E5S:
F=1: FS=MID5(F5,2)

IF F5<»N5(F) THEN F=F+1l: IF F<13 THEN 2648
IF F>l12 THEW PRINT Ed5: GOTO 258@

IF EM=@ THEM T(@8)=T(8)+1 ELSE B(0)=B(8)+1
FOR ¥=L TO H STEP -1

IF EM=@ THEMN T(X+1)=T(X) ELSE B{X+1l)=B(X)
HEXT X

E=4896*E + 256*F 4+ D

IF EM=@ THEN T(N)=P ELSE B{N)=P

GOTOZ588

BEF=@: L=L+l: N=N+l: GOTO 2588

t***% DELETE NOTES

CLS

P=8: Q=8: INPUT"DELETE FROM,TO";P,0Q

IF B¢l OR P>0 OR QL THEN 2768

IF EM=@ THEM T(8)=T(8)-(0-P+1l) ELSE B(8)=B{8)-{Q-P+1}

BF=f

IF Q=L THEN RETURN

FOR X=0+1 TO L

IF EM=@ THEN T(P)=T(X) ELSE B(P)=B(X}

P=P+1: NEXT X: RETURN
tekk* DISPLAY NOTES

CLS

IF EM=@¢ THEN PRINT"TREBLE" ELSE PRINT"BASE"
PRINT

PRINT"  DURATION,NOTE"

FOR X=1 TO L: PRINT USING "#8#4:";:X;

IF EM=R THEN D=T{X) AND 255 ELSE D=B(X) AND 255
IF EM=@ THEN E=T(X)/4096 ELSE E=B(X)/40896

IF EM=8 THEN F=(T(X) AND 38408)/256

ELSE F=(B(X) AND 3840)/256

F3=NE(F)

IF E>@ THEN PRINT USING "§#§88 #%% ":D;E:F5
ELSE PRINT USING "8$§8§ %% ":D:F5

NEXT X

PRINT: INPUT"PRESS ENTER";M: RETURN

Lasring | condindes

"'DLEIH COMPUTERISTS:,

YES, I want the Special First Edition of
COLOR LOAD 80! Send me cassettes

gift-giving,

do anylhing otner (han save you lyping

s

NOW YOU CAN ENJOY THE EASE |
AND CONVENIENCE OF LOAD 80
CASSETTES WITH

LOAD 80

And to start you off right, we're offering a Special First Edition of
COLOR LOAD 80—"The Best of "82.” All the best color pro-
grams from the 1982 issues of 80 MICRO at the very special price
of $14.97 plus $1.50 shipping and handling,

To order your Special First Edition COLOR LOAD 80 cas-
sette, fill out the coupon or call toll free:

1-800-258-5473

Order one for yourself and one for a friend. Perfect for holiday

COLOR LOAD 80 will be offered on a quarterly
basis (see March "83 80 MICRO for details.)
Coloe LOAD 80 s manulacturad by Instant Soltware Inc.. & sub-

sefiary ol Wayne Green inc.. 80 Poine St Polasborough. MH 00458
These is no warranly gsprassad o imghad thal COLOR LOAD 80wl

@ $14.97 ea. plus $1.50 shipping & handling
| per cassette

AMEX
O MC 2

[1 CHECK
| O VISA
[0 MONEY ORDER

NAME

ADDRESS

CITY

STATE ZIP

SIGNATURE

EXP. DATE

CLB2AN

‘mLOAD 80

80 Pine 5t. ® Peterborough, NH 03458

|
|
|
|
i
|
| camrpy
ﬁ
|
| B
|
|
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Daisy wheel quality
without daisy wheel
expense.

You need the quality print that a daisy wheel
printer provides but the thought of buying one makes your
wallet wilt. Selectric™ Interface, a step-by-step guide to inter-
facing an [BM Seleceric /0 Writer to your microcompurter,
will give vou that quality at a fraction of the price. George
Young, co-author of Microcomputing magazine's popular
“Kilebaud Klassroom™ series, offers a low-cost alternative
to buying a daisy wheel printer.

Selectric Interface includes:

o step-by-step instructions

 tips on purchasing a used Selectric

+ information on various Selectric models, in-

L‘.luding the 2740, 2980, and Dura 1041

¢ driver software for Z80, B080, and 6302 chips

+ tips on interfacing techniques
With Selectric Interface and some background in electronics,
you can have a high-guality, low-cost, lerter-quality
printer. Petals not included.
Credit card orders call TOLL-FREE 1-80{0:258-5473, Or mail your order
with payment plus $1.50 shipping and handling to: Wayne Green Inc

Arto: Retail Book Sales, Peterborough, WNH 03458,
Deealer inquiries inviced.

[SBM O-88006-051-4 128 pages $ l. 2 - 9 7

[ Yes, I want Selectric Interface (BK73588). Enclosed is $12.97 per
copy plus $1.50 for shipping and handling.
COMASTER OVISA L AMEX

Card  # Expires

Signature

Narne
Address

City

Stace and fip

All arders shipped LIPS if complete stree address s gven.

The totally PORTABLE,
totally COMPATIBLE,

Model III in a
Briefcase

< & JOHNSON

ORDERS AND INFORMATION
(817) 429-5131
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Lasting | vortinwed

bass lists are not affected.

299@ '=*xx DRINT NOTES ;

igee CLS Understanding the Program

IBLE M=@: INPUT"PREINT HOW MANY COLUMMNS" ;M 3 : i

320 IF M<l THEE 3010 The most important variables in the

ggig LPREHT{:!LERE}TLP e s e Basic program, together with their
I1F EM=8 THEHN RINT"TREB 4 L . . . .

1@58 LERINT i meanings, are listed in Table 2.

168 FOR ¥=1 TO M: LERINT™  DURATION,NOTE®;: NEXT The parameters for each treble or

FATH LPRINT bass note are packed into one integer by

gEd Pl=L/M: Q=L /M: IF P!>0 THEN Q=0+1 i . L)

398 FOR ¥=1 TO O the formula: 40% * octave + 256

3148 FOR N=8 TO M=l: P=X+N*: IF P>L THEN 3168 note + duration. Figure 2 shows this

311@ IF EM=@ THEN D=T(P) AND 255 ELSE D=B(P] AND 255 o

3120 IF EM=@ THEN E=T[P) /4896 ELSE E=B[P) /4096 : : ; :

3130 IF EM=@ THEN F=(T(P) AND 3840)/256 The play buffer consists of a note

3148 F‘$—NS{F:ILLSE PR IRl count followed by 8-byte entries. The

3150 IF E>@ THEW LPRINT USING "$£38:8888f 233 ";PiD;E;FS; format for each entry is shown in Table

ELSE LPRINT USING "##e¥:#888% &% ";P;D;F5

ERLA
alva
ilad
1158
32¢8
iz21@
3228
3239
3240
3258
3260
3278
3280
3258

NEXT HN: LPRINT: NEXT X: RETURN
1

*%+% BUILD PLAEY BUFFER

CLS

PRINT"BUILDING PLAY BUFFER":PRINT
PRINT"","TREBLE" , "BASE"

PRIRT "LENGTH",T{8),B(8)

T=1: B=1: X=1: GOSUB 344@: GOSUE 3480
D{X+1})=C2*2[ (5-TE} + ®{TF}
D{X+2)=C2*%[ [5-BE] + K{BF}
D{X+3)= (P AND 2} + C2*[Q AND 1)
PRINT@256,,T,B

IF TD>=BD THEN 31328

DiX)=TD: T=T+l: BD=BD=-TD

3388 IF T<=T(@) THEN GOSUB 3448
331@ GOTD 3394

3328 IF TD=ED THEN 3368

3338 D(X)=BD:; B=B+l: TD=TD-BD
3340 IF B<=B(B) THEN GOSUB 34B8
3358 GOTO 3398

3368 D(X)=BD: B=B+l: T=T+1

: 3. Each note change has a new entry.

The USR subroutine reads the play
buffer to produce the tones. Listing 2 is
an Assembly-language form of the USRE
subroutine. Line 130 gets the play buf-
fer address. Lines 160-170 transfer this
address into the IX register. The A’ reg-
ister maintains the current tone com-
mand wvalue. Lines 330-370 and
580-620 count the treble, bass, and note
duration values until one of them be-
comes due.

When the treble count becomes due,
lines 890-980 reload the count and con-
tinue timing. When the treble octave
count becomes due, lines 990-1030
change the tone level command value
and resend the command. Lines

Lasting T confinues

Diagnosis
o S for your
Problems

Prescribe Quality Software from GMA
APPLE Il - APPLE /// - TRS-80 - IBM

v ol ¥ \ Micro Computer Division
f _ ~ 55722 Santa Fe Trail
\ 2 N

Yucca Valley, CA 92284
(619) 365-9718

w502

MICRO
MOONLIGHTER
NEWSLETTER

The ONLY publication devoted exclusive-
ly to helping you create, build, and main-
tain a home-based business using your
micro-system. SUBSCRIBE NOW to what
may be the maost important publication in
YOUR FUTURE!

1 Year (12 issues) only $25 U.S., $29
Canada, $35 World Wide

J. Norman Goode, Publisher

Micro Moonlighter Newsletter
2115-D Bernard Avenue = Nashville, TN 37212
Viza and Mastercard welcome, Send account
mumber and expiration date. 615-297-5106.

I Wisa Acct # Exp.

[ M/C foct # __ Exp.

Name =

Address =3
City St dp_

w270
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400-560 update the bass note counts in Listing I continwed

the same way. 3378 IF T<=T{8) THEN GOSUB 3448
: 2 ; . 33680 IF B<=B(P) THEN GOSUB 3480
When the duration count becomes 3398 DX)=D(X)—-C2: X=X+4
due, lines 750-860 advance IX to point 3480 IF T<=T{#} AND B<=B{@#) THEN 3248
to the next note entry in the play buffer, g:%g DARIwi/ s BRar Ly RETIRN
terminate the treble and bass octave 3430 '=*** COMPUTE TREBLE PLAY BUFFER ENTRY
counts, and continue timing, allowing 3448 TD=C4/(T{T) AND Cl): TE=T(T)/CS5
g A 3458 TF={T(T) AND ©3)/C2: B=TF>B: RETURN
the treble and bass timers to complete 3460 °
the current cycle. Control returns to Ba- 3478 '#*** COMPUTE BASE PLAY BUFFER ENTRY
2 vl 3 ; 3488 BD=C4/(B{B) AND C1): BE=B{B)/C5
sic when all notes have been plaved. 3490 BP={E(B) AND C3)/C2: QoBP>Bs RETURN
; 3588 '
Enhancing the Program IBLE "EEEE CHANGE TIMING
o i 3528 CLS
There are many ways to improve the 3538 Mi=1: INPUT®TIMING MULTIPLIER";M!
program. Adding more editing features 3548 FOR X=1 TO D(@)*4 STEP 4
would make it easier to enter and mod- gggg DIXX=(ULE) AMD 255) *Ml - 256
ify the music—or including a sub- 3578 RETURN
routine facility would make it possible 3sea !
; I 3598 'EAEE BLAY MUSIC
to play longer pieces. The greatest im- 36080 CLE
provement, however, would be a hard- 3618 PRINT"<1> PLAY USING DISK BASIC"
n n
ware Chﬂnﬂe. 3620 PRINT"<2>» PLAY USING LEVEL II BASIC

3630 PRINT

The TRS-80 clock is not fast ﬂﬂﬂl.lgh 640 Mefd: INPUT"SELECTION";M
to produce the high guality of sound gggg éESN%_EER;;i{EE[iEI:}SSW
tt}at best enhfmcgs the dual-voice tech- 3678 1F M=Z GUTO 3728
nigue. Speeding it up would make the 3688 PI=PEEK(VARPTR(MS)+1)+256*FEEK {VARPTR{MS]) +2)
Pl i 3690 IF P1»>32767 THEN PI1=FI-65536
timing of each note more accurate and i oA b ey
would enable the program to generate 3718 RETURN
higher-guality notes and increase the 3728 POKE 16526 ,FPEER [VH.RPTR[M$‘.I+%}
range of tones. g;ig gg%gnl[.é?ZT,PPEK[‘MRP’I‘R[MS‘.I+ )
This program is just one method for 3758 RETURN
dual-voice synthesis. Another example dIERL

p iy ; 3770 'EMD OF PROGRAM
is synthesizing voices out of the cassette

port. With new innovations and experi-

Whether you use your microcomputer for business,
science, education or in your home—
Whether you have an Apple, TRS-80*, PET, IBM
Heath, Atari, Sinclair or another system—
Whether you are a beginner, intermediate or expert. . .

Microcomputing is for you.

Each month the pages of Microcomputing are filled with the most up-to-date infermation on microcomputing.
Last year Microcomputing had over 2,500 pages. So you get all that information at less than a penny a page.
You can expect Microcomputing to bring you. ..
=articles on everything from investment tracking to games +up-to-date industry news
sreviews on new products *and hundreds of dollars worth of usable programs
Whatever area of microcomputing you are in, Microcomputing halps you explore it —so subscribe today with
our no-risk offer, If you are not satisfied with the first issue, write cancel across your involce and send it back.
The Microcomputing is yours {0 keep.

¥YES, | want Micrecomputing.
|Bill me $24.97 for a year's subscription. Bilmy U AE LI MC U] VISA L] Check
enclosed.

| canada and Mexico 1 year only $27.97 drawn on US banks-—Foreign 1 vear anly 544.97 drawn on US
banks— P0G Box 987 ® Farmingdale, N.Y, 11737

|
I Marne
I Address = : Sl
City : State Zip =
I Card#____ e Exgtbate- . s
1l. Signature s e e e e e e s TRERERARTRGE: ‘s o
\ \‘: TAS-A0 15 a tragemark of Radio Shack divigion of Tandy Carg. A photocopy of 1his coupon is accaptable.
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|EEE-488 TO TRS-80* INTERFACE
Everything needed to add powerful
BASIC GPIB-488 controller capability
to TRS-80 Model 1 or 3, Level 2 or
DOS with a minimum of 16K.

4BR-B0B
Far Madeal 1
Dﬂaralaun rﬁ.L.

"J_“EL’ 436800

— Far Modsl 3

Model 4B8-BOB or 4B8-BOC Price: 8375
4 shipgung. nsurance & fax
WHEN ORDERING SPECIFY DISK OR TAFE
SCIENTIFIC ENGINEERING
LABORATORIES
11 Meil Drive » Qld Bethpage, NY 11804
Telephaone: (516} 894-3370
“Trademark af Tandy Caorp
There 5 no atfhiliarion berween Scienfiic

Enqineaning  Labosatores and Tandy Corp of
Radig Shack

v 203

mentation, perhaps someone will even Lee Margensiern can be reached at
discover a way to produce the sounds of 74338 Dyer 51., Syvimar, CA 91342,
an entire orchestra. W

MODEL III TRS-80®

Software on Disks!
At last! All Model III.
Put it in — Watch it run.

GUARANTEED — SEND FOR
FREE CATALOG. INCLUDE $9.95
FOR DISK VERSION AND
A FREE PROGRAM.

STAR % WARE ™

o X

Rt. 5, Box 277-C
Benbrook, TX 76126

MEMOREX

FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLDA Call Free (800)235-4137
for prices and information. Dealer
nguities  anwited  and CODs

accepted
| VrsA

PACIAIC
EMCHANGES

L Foathidl Blved
San Lws Oispo, CA
Q3401 In Cal call
{BNS92-5935 ar
JA5154 3. 1037

w207

Program Listing 2

BR1RQ ;DUAL-VOICE MUSIC USE SYBROUTIKE

BE11Q ; BY LEE MORGENSTERN, MAY, 10982

BE1zA
dEAd CDTFBAR aglig CALL BRTFH FHL=ROTE LIST ADDAESS
gea3 rl aelae DI 1DISABLE INTERRUPTS
dipd ER BE158 EX DEHL rDE=RITE LIST ADDRESS
BARS DD21BARA ARISE LD 1X,0 :
d8@s ooly aalTe ADD 1%,DE ;IX=HOTE LIST ADORESS
BdBn DD4ERE  ABLAE LO T, (IX) ;BC=NOTE LIST LENGTH
BARE DD4GEL Belad LD By (IX+1} ]
Rall ppE3 aazap INC Ix T
P13 Dpii adzie INC IX ¥
BEA15 l1lg&dn  Adzas Lo DE, B iNOTE LIST ENTRY LENGTHE
#0818 D9 282314d EXX F
#0019 3IEd4 20244 LD Rod J5ET CASSETTE COMMAND
BAlE B3 g@isa EX AP REY JSAVE TOME LEVEL
AB1C DDEGAE eaZ6d LD Hy (I} 3 GET ROTE CURATION
d@81F DD&EEAL eazva Lo L IX+1) I
BE2X DR4ERZ EalEn LD Cr(IX+2) 3 SET TREBLE COUNTER
AR5 DD46R3 eazop LD B, (IX+3) 1SET TREBLE COCTAVE
4826 DDSEQ4 aaipa LD Ef{Ix+4d]) JSET BASE COUNTER
BO2B DOSRAS  @03LlA LD B (IH+5] $185ET BASE OQUTAVE
dB2E 1EdG 20328 MUSICL LD ReB $5ET TIMING COUNTER
g03p I BEIIA MUSICE  INC A FUFDATE TIMING COUNTER
#0311 B9 #d3dn cP c sCHECKE TREBLE DUE TIME
BA3: 34 CLERD] IR WO MUSICE JUNP IF DUE
BBl4 ERB @038 MUSICI CP B JCHECE BASE DUE TIME
@835 381C [ LERT) JR CMUSTIC ;1 JUMP IF HOT DUE

apsEa T

LLERT:) TRELOAD BASE TIMER
(e ap4an LD h,C 1GET TREBLE TIMER
qeie 93 dezle SUE E 1 COMPUTE HEXT DUE TIME
HE3n 4F ansza LI Crh ]
dB3A TD ap4p L byl FGET DURATION TIMER
a@as 93 Ap4qp sSum E 1 COMEBUTE HEXT DUE TIME
@d3IC &6F apdsa L Leh ]
@43k DDSER4 BRdaR LD E,(1X44) TRELOAD BASE TIMER
ad4@ 3EDZ LWL LD A2 J5ET TIMING COUNTER
2342 15 BR4 e DEC o JDECREMENT OCTAVE COUNTER
Hd43 2peE LR JR HE HUSICH FJUMP IF HOT DOHE
gdd5 @e BESHD EX AF AP :GET PREVIOUS TONE LEVEL
Add46 DDAERT LEERY ] KOR [TE+7T] ; TOGGLE BASE TOWE LEVEL
Bd43 D3IFF pas2e auT (255) A s COMMAND TOMNE LEVEL
LEEE T pasIp EX AR AP 15AVE TOME LEVEL
Bd4C DDSER5 EET T LD D, [IX45) JRELCAD OCTAVE COUNTER
BddE IEBS Bassp LOo B,5 :SET TINING COUNTER
BASL 18B4 #@a5648 JE MUSICS P CONTINUE

dd5Te ¥
Bas: ac Bd538 MUSIC4 IHC A FUPDATE TIMIHG COUNTER
Ra%4 BY #d59a CP H JCHECK TRERLE DUE TIME
B35 3825 ddGae JE HC  HUSICE 1JUME IF THREBLE DUE
RALT BD Ad6l1e MUSICS CP L JCHECE MOTE DURATION
BA5A 1BDe BiG 28 JBR CMUSICZ FJUMP IF HOT DUE

Bagan F

BaG 4 JRELOAD HOTE DURATION TIMER
B@5A T4 AR5 LD A,C 1GET TREBLE TIMER
BALE &5 dd6aEa S8 7 JCOMTFUTE WEXT DUE TIME
BASC 4F BaeTa LD Coh 1
BRAED TR #d6ad LD AsE 1GET BASE TIMER
BRSE 55 #a694a soa L FCOMPUTE KEXT DUE TIME
@asF 5¥ BEvan LD Esh H
dd68 DDEERL BET1A L Ls (IX+1] FRELODAD DURATION TIMER
BEEY JER2 BET2R LD A2 FSET TIMIHNG COUNTER
@865 25 LLREL) DEC H JDECHEMENT DURATION COUNT
ades 28CH BETaR JR HZ  MUSIC2 3JUME IF HOT DONE
dde 8 DY BaTsR EXX 1
@d69 DD1a BavER ADD IX:DE i HEXT WOTE
BdGE PR BETTH DEC BC H
BEGC TH pa7Tad LD Ay B H
#d&sn Bl gavad DR [+ I
BE&GE (@ ddEAd RET g rRETURN IF HO HMORE HOTES
g@ar D9 d@ELd EXX H
BE7R BERL BaEZR Ln L i TERHNIHATE TREBLE
B@72 1681 gaE3e L Dl FTERMINATE DASE
e074 DDEGAR ddE4a LD H:{IX) #GET NEXT ROTE DURATION
B@77 DDSEA]L ddB54a N Lo {TH+1} :
BOTA 18E2 EELE JR MUSICL $HRESTART PLAY TIMING

daeTa H

dJaE3a s RELOAD TREDBLE TIMER
a87c B d@E9 MUSICE LD hE 1GET BASE TIMER
@870 91 EEERE] EUR C (COMBUTE HEXNT DUE TIME
dBTE 5F adgala LD E:A H
8BTF D a@aza LD Al FGET DURATICH TIMER
dBad 81 a@aia SuUm c 7COMPUTE HEXNT DUE TIME
dB8l BF dda4p LD Lsf H
dRHZ DDSERZ deasa LI Ce[IX+2) ; RELOAD TREBLE TIMER
4E85 FE@3 a@asa LD Al 1 SET TIMING COUNTER
depaT @5 apavp DEC B sDECREMENT C<CTAVE COUNTER
HB3E 2BAA BE9ER JR HZ (HUSICS pJUNE IF ROT DOHE
dpgx a6 Bp9sg EX P.F,ﬁ.t ¥ JGET PREVIOUS TONME LEVEL
@848 DOAEBS  BLlasd XOR [EETH] s TOGGLE TREBLE TONE LEVEL
BBAE DIFF aiale aur ({255) A PCOMMAND TOHE LEVEL
de9d 4@ @1raza EX AF AP 1SAVE TOHE LEVEL
@R91 DD4583  Bla3a LD B, [IX+3) :HELOAD OCTAVE COUNTER
aEad JEAS Blaan LD A5 1 SET TIMING COUNTER
@B9s 1B9C alase JR MUSTCD F CONTINUE

Blase ¥
FELE BLRATE EHD
depdp TOTAL ERRORS
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Your TRS-80 Can Speak 6502

={0]aall

A WAYNE GREEN PUBLICATION

June 1883 USA $4.00

Software Construction
How to Build
A Better Program

Make ‘our Own

C” » EPROMS Ty EET "
; C‘] == |
A bayer’'s Guide ﬁ r @ il |
To Utilities

Mikrd kolor, Part II
& .

.. SO PRINT A§ ! PRINT

-

60 GOSU B 105

[70 PRINT X: NEXT
80 B$=CHR$(138)

b

i

'? . 'wi.— e RS

D“

*TRS80 1S A TRADEMARK OF mmwm OF TANDY CORP.



DEBUg

Found and Fixed

I found and fixed some bugs in my
“Cutbreak” program (January 1983,
p. 216). Most of the problems come
from the sound routine, but a bug lives
in line 200. To exterminate this problem
enter it as; 200 IF X>126 THEN A=
—A:X=126:GOTO 170.

If you own a tape system and are hav-
ing problems with the sound routine,
change Z1 =127 to Z1=126in line 700,
or set the memory size to 32000, The
sound is improved by changing all the
USR(12Ys to USR(0)'s.

If you own a disk system and are hav-
ing sound routine problems, vou should
change line 700 to: 700 DEFUSRO=
32000; Z=32000. You should also
change all JJ=USR(12)'s to
JI=USR(0)s.

Tom Hanson
2120 Birchmont Drive
Bemidfi, MN 366071

Our Fault

was left out of Steven M. Groll’s

The following program (see Listing 1)

98@@ GOSUB9990
ag1e
9815
9420
@3
98448
9@42
9943
@45
5058
9060
9065
5874@
spEd
aB9g
91an

INPUT" {108 OR LESS)";F
IFF>14 THEN 9@04ap

PRINT®"THAN 1,000, .006*"
FORG=1TOF

INPUTH [ G}

IFM(G) »99999%9THEN 9008
IFG»=2THEN 91648
NEXT

GOTD9198

IFMI(G) *>M{G-1) THEN 9889

9214
9220

Q=INT{M{G+1) /M(G))
R=M{G+1)-(M({G)*Q)

9585
9518
99540

PRINT"Y=YES HN=HNO)"

Program Listing |

BFRINT"HOW MANY NUMBERS TO BE INPUTZ®

PRINT: PRINT" *NUMBERS MUST BE INPUT IN"
FRINT"ORDER FROM SMALLEST TO LARGEST *"
PRINT"*ALL NUMBERS MUST BE SMALLER™

PRINT: PRINT"INPUT #";:G;":";

'¥YOU HEED AT LEAST 2 TO COMPARE

9119 GOSUBY996:PRINT"THE WUMBERS MUST BE INPUT IN"
9120 PRINT"ORDER FROM SMALLEST TO LARGEST"

9130 FORX=1TO 2P@0:NEXT:G0SUBSG9Q

91408 GOTO9945

9198 CLS

9208 FORG=1TOF-1

89230 IFR=BTHEN 3380

9248 M(G+1)=M(G) :M[G)=R 'REMASSIGN VALUES

9268 GOTO921G

9380 IFG=F-1THEN 2400 'LAST ONE?

9345 M(G+1)=M(G) 'OLD DIVISOR BECOMES NEW DIVIDEND
9316 NEXT

9408 GOSUBS99@:PRINT"GCD = ";M{G)

9508 PEINT;PRINT:PRINT:PRINT"DO ¥OU WISH TO CONTINUE?"

INPUTAS: IFAS="Y"THENOAAPELSEEND
CL5: PRINTCHRS( 23) ; RETURN

18050 ' ————mmmmmm— e
l1d@6@ °* EUCLIDEAN ALGORITHM
lg@7a °* COMPLETED 5/19/81
lagag STEVEN M. GROLL

'MAKE SURE NUMBERS IN ORDER

'(=QUOTIENT
'"R=REMAINDER
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“The 2,000-Year-Old Algorithm™ arti-
cle (March 1983, p. 332). The line
numbers mentioned in the first column
on p. 333 refer to this program
listing. —£Eifs.

The Judge’s Decision

Figure 1 in my “Judge 80" article
{(January 1983, p. 221) is incorrect, The
correct pinouts to IC4 are, from top to
bottom:

N ouT
3 4
1 2
13 12
5 &
11 10
G &

Also, the correct identification for
IC2 in the IC list is:

IC1,2 T4L5367
13 T4LS08
14 T4L504

Stuart A. Cole
Rt 5, #1 Five Oaks Lane
CGulfport, MS 39503

Directory Patches

Although the code in Carl
Anderson’s “‘Easier Directory” (De-
cember 1982, p. 32) assembled with no
errors, the program produces nonde-
script garbage. The problem is not with
the code, but with TRSDOS 1.3, Radio
Shack released TRSDOS 1.3 with sever-
al errors and then published patches for
some of them in the October 1981 issue
of TRS-80 Microcomputer News, The
problem is found in the 150 call to
display the directory. The following two
patches correct this anomalous 1/0 call.
PATCH * 10 {ADD =4E2E, FIND =CD3E4B,
CHG=CDEASD)

PATCH * 10 (ADD =508A, FIND
CHG = 4FC3E4R)

H46597I6H,

James A. Calloway
645 Tarreyion
Ruston, LA 71270

Betier Music

The “Dual-Voice Music Synthesizer™
by Lee Morgenstern (1983 Anniversary
Issue, p. 253) bombs on the Model [ with
an OV error at line 1160, To correct this,
change line 1160 to read: 1160 READ
Q:POEKE X-1+P,(:NEXT and



change line 1030 to: 1030 CLS:CLEAR
S00:DEFINT A-Z.

After doing this, insert line 1035
which reads: 1055 M$=STRINGS
(152,0). Line 1055 is exactly the same as
line 1110, but don’t delete line 1110,
This changes the starting address of M$
to 32464 instead of 32616.

Pawi F. Smith
305 8. Warmister Road
Hathoro, PA 19040

Fire One!

I found an error in David Edick’s
“Space Duel” program for the Model
III {August 1982, p. 260). To let your
spaceship fire, change line 123 to: IF
AF="C" THEN 1000,

Mari Ascolese
115 Ave Marig
San Antonio, TX 78216

Sorting Problem O.K.

There's an error in Bill Barden’s ** As-
sembly-Language Primer'' program
listing (1983 Anniversary Issue, p. 16)
that prevents the last element from be-
ing sorted. The eighth data element in
line 101 of Program Listing 3 should be
changed from 254 to 255.—Eds.

Turtle Problems

Larry Brackney's ““TRS-Turtle’’
program (February 1983, p. 116) has a
bug under its shell. To get rid of it,
change line 250 to: 250 LSW)=B:W =
W+ 1:T§=B.—Eds.

It’s an Arrow!

There's a typo in the correction to
Delmer Hinrichs® ““Practical Regression
Analysis” program in the February
1983 Debug column (p. 30). In line
2830, between the DZ and 3 there
should be an up-arrow instead of a pa-
renthesis, Otherwise it is correct.

Ch, well. You know what they say:
**,..and these bugs have smaller
bugs upon their backs to byte
them. ... —FE&s.

w Gee List of Advertisars on Page 339

UNITED SOFTWARE

ASSOCIATES

SPECIALIZING IN TELECOMMUNICATIONS

THIS MONTH FEATURES!

ULTRA TERM

A Full Featured Terminal Program

Thee Ultra Term cammunications package
is ane of the exsies to use and most versatile
cammunications prclfgra mis avarlakle far the
TRE-HI. I includes a full featured intelligent
rerminal program, with all the popular Tea-
tures of competing programs Costing twa 1o
three thmes as misch, and some new features
that can’l be lound anywhere else ar any
price. Ultra Term alsa includes a self relocat-
ing host program, and hex conversion utili-
nees For bullerin board downloading, Some of
Ultra Terms unigque leatures are:
# Support for manual and auto dial moderes,
& Exclusive Ultra Teem direct 1o disk file

transier mode,
® An exclusive split screen feature.
# Line printer support with.a 1K pring buffer,
* Half and full duplex suppare.
® Universal lormat ASCII ﬁic.
# A full leatured host program
Retail Price: $59.95

INFOEX - 80
Hulletim Board System

The INFOrmation Exrhanr ralletin board
program containg all the soltware necessary
10 51 up your awn bulletin board service or
message cenfer.

The Infore-B0 soliware automatically an-
swiers phone calls, displays a logon message
ar bulletin, allows callers 1o enter and retripee
messages, and lets users chat {iype) directly
to the system operator,

Inlgex-&0 supports upboading and down-
leading in I:||:|I:||':|| universal ASCIH formar anad
Ultra Term disk file transfer format for acou-
rate and Fast file rransfer.

Infgex-80 allows wers 1o apply for indi-
vidual passwaords, so private password pro-
Fected rnns*‘akg;m can b lefi For any user. The
system alio keeps track of the number of
birmes @ash user Eas- accessed the system, as
well as the highest message each 5er has
read, and advises sach user when messages
hiave been lelt for them,

The system automatically recycles on loss
of carrier so it can recowver il someane hangs
up withoul signing of.

ISFOEX B0 Wersion 2 Price $134.95

LYNX MODEM

EMTROL Systems Lynx madem s an aulo
dial auno answer modem for wse an TRS-B0
todel 1 or Model 3 with or without an BS-
232 interface. Thais right, this modem
includes an R%-232 interface intermally, so
you can use iton any TRS-B0 cormputer, even
i!guu don’ have an expansion interface or
R%5-232 board imstalled.

Thie Lynx includes a one year factory war-
ranty with one day turn around an service
should iz ever become necessary
Lynx Modem price $239.95

COMMBAT

Commbat B a 1wo player fank sirategy
game that can be played over a modem. In
this game, the playing fleld & divided im0 s
two by four matris of sectors that are further
divided into a 32 by 16 matriz. The player is
given eight tanks, a base, three decoy bases,
and various weapans including reckers, las-
ers, shells, mines and one ICEM. Your mis-
st i 10 locate the enemys base and destray
it with your ICBM, before he can discover
the lacation of your base. Commbal comes
complete with & TR5-80, Apple, and Atari
disk for one low price
Commbat price 95

SOFTWARE
Lltraterm §55.95
Pdrcroterm $649.95
Chminlterm 405.00
Imtelliterm £134.95
I -80 B134.95

GAMES
Modem Garmes £14.95 tape
Chess Checkers Orthello §17.95 disk
Commbai §44.55
Includes TRE-80, Apple and Atari Versions

HARDWARE

Lynx Modem
Microconnection
Manual Maodess
Microconnectian
Al Answer

MUSIC FROM

SOFTWARE AFFAIR
Circhesira 85790 509,95
Music Synthesizer
Fiana Sofware £34.9%
Far Above
Gireatest Hits Songs $17.95
Fandare Software £22.55
Sofrware Music Routines

UNITED SOFTWARE ASSOCIATES
734 FLAMINGO WAY, NORTH PALM BEACH, FL 33408

CIRDERS - 305/965-3496

BBS - 305/842-2687

COD ORDERS — ADD $3.00
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