74470"65945

SEKIALS DEPT

2
1909

IMMERMAN LIBRARY

In This Issue—30 Articles

Including:

Lowercase for Your Apple II: Don Lancaster Strikes Again. . ......vveviireeennneeenesncecnnns page 30
ghie Electronic Librarian: a Cross-INdeX Program. . . cciceeecssescscesscssscsnssssnssonssssas page 44
A Did King Tut Play ThiS AncIent GAMEP. i« coccvevsieisvorscossaosonsssessnssesssssssss page 118
Rtontction to'the TMS:-9900, TI'S 16-BItCRID. .o v« vivsinscesscnnsssssimesasesssansoseios page 140

Complete Table of Contents on page 5.




Richard J. Nitto
1040 Pennsylvania Ave., RD #2
Binghamton NY 13903

Have a Ball with Bally

When a leading maker of pinball machines turns its attention to microcomputers, the resi

is a very unusual machine.

he Bally Manufacturing

Corporation, producer of
the Bally Professional Arcade,
began making delivery of their
much-awaited plug-in ROM
Bally BASIC in autumn, 1978. As
many of you already know, the
Bally Arcade isa TV video game
with a Z-80-based microproces-
sor unit utilizing plug-in car-
tridges for instant game
changes. Included with the
base unit are two multi-
function remote hand con-
trollers, each with an 8-position
joystick, a trigger and a rheo-
stat-type knob for analog input.

The Arcade attaches to any
TV set, preferably color,
through a TV/game switch box.
A slide switch on the side of the
main console permits use of
either channel 3 or 4. The main
on-off switch is located rather
inconveniently on the back of
the set alongside the four hand-
controller sockets, the audio
tape interface socket and the
future expansion bus.

A 24-key calculator with ten
memory registers is built into
the front deck. This keypad is
used to select the built-in
games, perform typical five-

String Function— @ ()
Operators— +, —, X, =, <, > #

90 B=2xA
100 If B = 30 Print “GOOD"; GOTO 20
110 GOTO 30

C d Standard S Sp Purpose S
Reset Pause For Return Clear Sz
Run Halt To Random Line TV
List Go Step If Box KP
Erase Stop Next Goto FC Print #A
Gosub Input BC KN ()
. (period) Print MU TR()
NT IX ()
CX JY ()
cY PX (X,Y)

Note: You must use the x and + for arithmetical calculators, not * and /.
Punctuation —The . (period) is equivalent to a remark. The ; (semicolon) permits
multiple statement lines. If a semicolon follows an IF statement and the IF condition
is false, nothing after the semicolon will be performed.

Therefore, if B # 30 the program will go to statement 30, not 20. IF statements can be
set up as multiple conditions, i.e., IFA = 3IFB = 4GOTO20 means thatonlyifA = 3
and B = 4 will the program go to statement 20.

Table 1.

function calculations and enter
programs with the Bally BASIC.
Remote game selection is also
obtained with the No. 1 con-
troller.

Adjacent to the keypad is the
cartridge slot where the pre-
programmed games or the
BASIC ROM is inserted. Your
extra cartridges or recorded
BASIC program cassettes can
be stored in the clear plastic-
covered 12-slot holder located
on the top of the Arcade. A non-
detachable ac power adapter
provides the power to the Ar-
cade. It works, but | can’t help
thinking of similar types of
adapters that have quickly failed.

The console is constructed
of wood-grained plastic, so the
usual precautions to prevent
excessive heat and sunlight
should be observed. The built-
in games and the optional
game cartridges are colorful,
imaginative and downright fun.
However, the real reason |
bought the Arcade was the ex-
citing prospect of program-
ming my own audio-video
games.

Bally BASIC is a version of
Palo Alto Tiny BASIC and was
written by Jay Fenton. In addi-
tion to the normal Tiny BASIC
commands, Bally has included
commands to control graphics,
color, sound and also to ad-
dress each function of the
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Fig. 1. Bally’s 24-key calculatol
keyboard.

pistol-grip hand controls.

Once the ROM cartridgeisin
serted and the reset buttor
depressed, you are able {0
enter your own program of up
to 1800 bytes via the console$
24-key calculator keyboard.
Four different shift keys ex
pand the 24-key layout to pro!
vide access to 103 separate et
ters, numbers, punctuations
operators and commands (s
Table 1). A plastic color-coded
keypad overlay allows input of
three separate kinds of infor
mation: numbers, alphanumer:
ics and command words (se¢
Fig. 1).

Numbers and operators are



gthe appropriate keys. Let-
5, punctuation, symbols,
b, are accessed by first de-
igssing one of the three
oed (green, red, blue) shift
ssand then the key under the
jred letter. A fourth shift key
iwlored gold and permits you
enter an entire command
gd such as PRINT, GOTO,
E etc., in a similar fashion.
an a colored shift key is de-
sed, the TV screen displays
corresponding color.

ltially, it is all very confus-
but, surprisingly, becomes
wnd nature after a couple of
s, Unfortunately, the key-
ddoes not have a distinctive
to indicate key depres-
;.but Bally was nice enough
iclude musical tones to in-
ate contact completion.
¢ fones can be deleted if

or Graphics

¥ colors are accessible to
butonly two are permitted
e screen at one time.
2 are selected by the
iles BC (background col-
4FC (foreground color).

ween resolution is 159
swide and 87 points high,
gach point capable of be-
individually addressed.
jinate point 0,0 is in the
of the screen. Line X,Y,Z
saline from the end of the
line (or from 0,0 if no line
pen drawn) to the coor-
s X,Y. Z designates
orthe line is to be drawn
s foreground color, the
gound color, a reverse
..orno line at all (Z =
ord). Box X,Y,A,B,Z places
of A width and B height
iis center at coordinates
1 permits the same color
ation as the Z in LINE. A
s point is plotted at XY

PX(XY) is used to deter-
% he color (background or
ound) of a particular
coordinate.

Controllers

() produces a number
g - 128 and + 127, de-
jon the position of the A
antroller rheostat knob.

The Bally Computer System, Model ABA-1000.

10

180
190
200
210
220
230
240
250
260
270
280
290
300
310

Clear; CY=16; NT=1

Print " Battlestar"

Print " Galactical"; Print
Print " Oct 1978"
Print " By R.J.Nitto"

For T=1 to 1000; Next T; R=1; NT=1
For C=1 to 9; S=3; If R<1 R=1
Clear; BC=248; FC=7

For T=1 to 100; X=Rnd(159)-80
Y~Rnd (88)-Lk; Box X,Y,1,1,1; Next T
Print " Ceylon Warship #",#2,C
X=Rnd (50)-25; Y=Rnd (30)-15
CY=-40; Gosub R X 10 +330
Line -10,-10,0; Box H,V,31,6
Box X,Y,19,3,1; Box X,Y,31,1
Box X,Y+,7,6,13 Box X+7,Y,1
Box X-7,Y,1,1,1; Line 10,10,
Line 10,-10,0; Line -10,10,1; H=X; V=Y
If TR(1)=1 S=S-1; G=0; Goto 230

If X=0 If Y=0 Gosub LLO; Goto 330

X=X+Rnd (5)-3; Y=Y+Rnd (5)-3

X=X-2 x JX(1); Y=Y-2 x JY(1); Goto 1LO
For Z=1 to 6; Line -75,-L40,0; MU=80

Line 0,0,3; MU=85; Line 75,-L0,0; MU=80
Line 0,0,3; MU=85; Next Z

If X<2 If X>-2 If Y<2 If Y>-2 Goto300

2
1
1,1

’
’
’
1

Gosub LLO; If Goto 330
If S=0 R=R+ Goto330
Goto210

For Z=1 to 6; Box X,Y+1,33,10,3
For W=55 to 65; MU=W

Next W; Next Z; R=R+2

R=R-1; Next C; Goto 5LO

Print " Novice - Grade 1",; Return
Print " Technician - Grade 2",; Return
Print " Scout - Grade 3",; Return
Print " Cadet - Grade L",; Return
Print " Ranger - Grade 5",; Return
Print " Sergeant - Grade 6",; Return
Print " Captain - Grade 7",; Return
Print " Major - Grade 8",; Return
Print " Warrior - Grade 9",; Return

Print " Fleet Commander",; Return

/Blue background - white foreground.

/Plot starry background.

/Plot target.

/Crosshairs

/Did we shoot?

/If not & target is centered, we're dead.
/If not,target moves again.

/Attempt to bring target into crosshairs.
/Laser display and sound effects.

/Is target lined up with crosshairs(#1)?
/If not, goto warship's return fire.
/Are we out of ammo?

/Display direct hit sequence w/sounds.

/This round is over

/Titles and rank

If X<3 If X>-3 If Y<3 If Y>-3 A=520; G=1; Goto L60 /Did target's lasers hit us?

A=530

For W=80 to 62 Step -3

Box X+7,Y,83-W,83-W,3; MU=W
Box X-7,Y,83-W,83-W,3; MU=W-1
Next W; Box X,Y,35,21,2
Gosub 510; Gosub A; Return
CY = 32

Print " 26 spaces"; CY =32; Return

Print " You have been terminated!"; Return

Print " He missed!"; Return
Clear; Print; Print "
Print; Print " You made rank of"
Gosub R X 10 + 330

CY = -32; Gosub 515; CY = -32

NT=0; Print " Press trigger to go again"
If TR(1)=0 Goto 570

Goto 60

Congratulations!"

/Target's laser display & sound effects.

/Display final ranking.

/Strobe effect

Program listing.
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TR (A) produces a number, either
Oor 1,depending on the position
of the A hand-control trigger. JX
(A) produces a number, —1,0 or
1, depending on whether the A
knob is left, center orright. JY(A)
is similar but is dependent on
whether the A knob is back,
center or forward.

A print command preceding
the above will display the
number being generated by
that command (i.e., print JX
(A)). All controller functions
can be used to vary color, mo-
tion, sound and graphics.
Typical commands might in-
clude:

IF TR(1)=1MU = A—If trigger 1
is pulled, sound the musical
tone A.

BC = KN(2) + 127—Set back-
ground color according to
the knob 2 position.

LINE X,Y,JX(1) + 1—Draw a line
of background color, or fore-
ground color, dependent on
joystick 1 position.

Music

Musical tones are produced
with either the PRINT com-
mand or the MU= command.
Setting MU equal to numbers
between 33 and 88 will produce
a full range of tones. However,
music is more easily pro-

grammed with the PRINT com-
mand.

PRINT operates in the normal
BASIC fashion, except that
tones accompany

musical

each printed character. The
duration of these tones is con-
trolled by the command NT
(note time), with NT =0 produc-
ing zero duration. As NT in-
creases, so does the duration
of the tones. NT can be
changed at any time. The tones
span three octaves and are
complete with flats and sharps.

Text

Print formatting is ac-
complished by the use of Print
# AB. (In a field of A spaces,
print the number in the B regis-
ter.) CX is the horizontal tab
cursor control (i.e., CX =10). CY
is the vertical tab cursor control
(i.e., CY=20). Print SZ will
display the number of unused
memory locations.

Characters may be placed on
the screen with the use of the
TV = command. Only numbers
are recognized, and they are
identical to the ASCII character
representations for decimal
numbers between 32 and 94.
Other numbers up to 119 desig-
nate other characters and com-
mand words such as GOSUB,
LIST, etc.

Recognition of any de-
pressed key is accomplished
with the KP command. Normal
use would be A=KP. The
number of the pressed key is
stored in the A register. It can
also be used in other state-
ments (i.e., IF KP=116 GOTO
320: If the PRINT key was

pressed, go to 320).

String Functions

Individual subscripted
variables are accessed via the
@ (X) command, where X is a
number between 1 and 900. Let-
ters and other characters may
be stored and recalled with this
command. For example, the fol-
lowing program will produce
and display the complete
alphabet.

10 ForA = 1t0 26
20 @ (A) = A + 64
30TV = @ (A)

40 Next |

Characters stored via strings
are supposedly stored in a
separate memory bank and do
not affect program storage.
However, mine seems to have
900 variables with no program
in memory and less than 900
with a stored program.

Processing Speed

The timing benchmarks in
the October 1977 Kilobaud
(““BASIC Timing Comparisons,”
p. 20) were run on the Bally

BASIC with the following
results:

Benchmark# 128 4:5 6 7
Timeinsec. 32 39 66 67 86 117 201

This is not fast in comparison
to other published results, but
it is certainly respectable. A
converted Shell Sort program
with 100 random numbers con-
sistently gave results under
two mintues.

All arithmetical operations

REAL GRAPHICS FOR PET

are performed in
BASIC, somewhat li
calculations, but adea
programming games.

Conclusion

All in all, the Bally
with the BASIC ROM ha
en to be a fun machin
chased mine at Monlf
Ward for $269 plus $50
BASIC cartridge. Altho
first Arcade suffered fo
heating problems (quic
changed by Ward's pers
my second has given
performance. Of courst
looking forward to ha
full-blown processor (B
promises delivery of the
size keyboard in early s
1980), but for now the Tiny
will suffice.

| must give praise 0
Ainsworth for his wel
instruction manual. It §
easy-to-follow guide fo
BASIC and includes a
of sample programs dél
the capacity of the Arca

| have included one
family’s favorite programs
the program listing) to gi
an idea of the diversily
creative use of the special
commands. It is based
TV show “Battlestar Galat
and utilizes one joystick
operation. It is both challe
and fun. Be the first on
block to become a fleet®
mander. B

EXPANSION PRODUCTS.

—

THE PROPER WAY TO DO IT!

N A DN WL ALY
SHOWN WITH:
K-1007-1 INTERFACE $99.00
K-1008-P VISIBLE MEMORY $243.00
K1005-P 5 SLOT CARD FILE $80.00
K-1008-3C DRIVER SOFTWARE $20.00

CALL OR WRITE FOR OUR FULL LINE CATALOG OF PET

841 GALAXY WAY
PO BOX 4596

MANCHESTER, NH 03108

(603) 627-1464

e THE FLEXIBILITY YOU HAVE DREAMED ABOUT IS NOW AVAILABLE!
® 320 WIDE X 200 HIGH RESOLUTION
e EACH DOT INDIVIDUALLY ADDRESSABLE
e SOFTWARE SUPPORT — LEVEL 1 GIVES GRAPHICS & TEXT CONTROL AT MACHINE
LANGUAGE SPEED BUT ACCESSABLE FROM BASIC BY GOSUB AND VARIABLE
STATEMENTS.
e DUAL PORT 8K BYTE MEMORY ON BOARD ALLOWS FULL USE OF MEMORY FOR
OTHER TASKS (SEE YOUR PROGRAMS IN THEIR DIGITAL FORM IF YOU LIKE!)
e DOUBLES THE MEMORY SIZE OF AN 8K PET
e COMPLETELY TRANSPARENT SCREEN REFRESH - NO SNOW OR BLINKING EVER-

MICRO TECHNOLOGY UNLIMITED
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February 1980
$2.50

ICROCOMPUTING

for business . . . education . . . FUN!

ENTER POINT # 1 (L TO LIST)

» OCALA
iS§ STORED DATA FOR POINT # 2 7 (Y/N)

ENTER N
» JACKSONVILLE
ENTER LONGITUDE OF JACKSONYILLE (DEG NIN)

? 38,29.1
1§ ¥AG. VAR E, ¥ OR

|

ENTER"
& o \ . .
LOCATIONS DIST M WK 6 ETE Erg
(M) (DEG) (DEG) (KTS) (H: M) (:%%) fgﬁt)
ICALA -3 JRCKSONYILLE 83.7 19.8 21,1 132.6 8 329 7.3 4.3
! .,
e A 4
omputerlzed Fllght Program for the H8
A S0 Soh Soh B Lo Bl B A Bl Bl 0
N This lssue—BZ Artigles o a p s ¥
e - ~ Including: Build a Cqlor queo Display, 4
" : 3 R Heath H14 and H19 Reviews
"'CP/M"and You
. - ' " w  A"FORTRAN Primer
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Attention, Hobbyists and Businessmen: This
Dealer Directory was created to give ex-
posure to computer and electronics dealers
and to help you find the sources for equip-
ment, components and services. These deal-
ers are actively looking to supply your needs
in the home and business computer market.
Call the one nearest you!

Hollywood CA

Largest selection of computer books in the
country. Software for the TRS-80, Apple, PET,
etc. Magazines. Open Monday-Saturday,
9:30-5:30. Opamp Technical Books, 1033 No.
Sycamore Ave., Los Angeles CA 90038,
464-4322.

Los Angeles CA

Featuring: PolyMorphic, North Star, Imsai,
Cromemco, Extensys, Speechlab products
and Poly-88 Users Group software exchange.
All products 10-20% off list. We won't be
undersold! A-A-A-A Discount Computer
How's, 1477 Barrington, Suite 17, Los Angeles
CA 90025, 477-8478.

Mountain View CA

Systems for business, industry and hobbyist.
Five terminals, ten printers and five main-
frames on display. Superbrain, Horizon
Quad, Compucolor Il, Equibox and Altos
Computer System with hard disk. Much soft-
ware incl. CP/M, TRS-80 and PET. Digital Deli
Computer Store, 80 W. El Camino Real, Mt.
View CA 94040, 961-2670.

San Francisco CA

Apple Specialists in business, personal and
custom applications. Full line of peripherals,
supplies and for leisure; sophisticated elec-
tronic games and video games. A.L.D.S., Inc.,
Artifical Intelligence Design Specialists, Inc.,
301 Baoboa St., San Francisco CA, 221-8500.

Pompano Beach FL

Business systems, personal systems, whatever
the application, we can help. Consulting, pro-
gramming, education and maintenance. Ser-
vice, support and professionalism at afford-
able prices. Computer Age Inc., 1308 N. Fed-
eral Hwy., Pompano Beach FL 33062, 946-
4999.

Venice FL

Discount prices & professional service: Cro-
memco, Northstar, Vector Graphic, DEC, TI,
Thinker Toys, Intertube, Soroc, Centronics,
NEC, Selectric interfaces, Microdasys. Com-
plete business & medical billing software
available. MicroAge & Serendipity software
discounted. Sara-Tech Electronics, Inc., Com-
puter Division, PO Box 692, Venice FL 33595,
485-3559.

Aurora IL

Microcomputer systems for home or
business; peripherals, software, books &
magazines. Apple, North Star, Cromemco sys-
tems. Also Tl 910 and the IDS-440 printer
w/Apple graphics. Farnsworth Computer
Center, 1891 N. Farnsworth Ave., Aurora IL
60505, 851-3888.

Chicago IL

Computer Hardware/Software Specialists for
home and business. Largest selection of com-
puter books, magazines and copyrighted soft-
ware in Chicago Metro area. Experienced fac-
tory-trained service department. Feature
Apple and Alpha Microsystems and acces-
sories. Data Domain of Schaumburg, 1612 E.
Algonquin Road., Schaumburg IL 60195,
397-8700.

Naperville IL
Computer systems design, programming and
consultation by computer experts. Dealer for
SSM, Integrand, Tarbell, Ithaca Intersystems,
Verbatim, Diablo and others. Discount prices
on many items. Wilcox Enterprises, 25W178-
39th St., Naperville IL 60540, 420-8601.

Laurel MD

Apple & Exidy Sorcerer. Authorized dealer for
both. We also sell subscriptions to “The
Source” timeshare service. Plus full line of
ham equipment. The Comm Center, Laurel
Plaza, Rte. 198, Laurel MD 20810, 792-0600.

Grand Rapids MI

Full-line microcomputer store. Ohio Scien-
tific—Equinox—PolyMorphic Systems—
Digital Systems—Godbout—Dynabyte —
Thinker Toys—Meca—North Star. Micro
Computer World, 313 Michigan St., N.E.,
Grand Rapids MI 49503, 451-8972.

St. Louis MO

Experimenters’ Paradise. Electronic and
mechanical components. Computer People,
Audio People, Hams, Robot Builders, Experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 8123-25 Page Blvd., St. Louis
MO 63130, 427-6116.

Albuquerque NM

Computer Software for business and home.
TRS-80, Apple, North Star. Also Centronics
printers. Discounts available. Legey and
Castillo Associates, 2908 Tahiti Ct. N.E., Albu-
querque NM 87112, 298-5734.

Lynbrook NY

Complete line of business computer hard-
ware, software & service. Design of special
software to suit your business. Specialists in
systems for truck routing & restaurants. Long
Island Computer General Store, Inc., 103
Atlantic Ave., Lynbrook NY 11563, 887-1500.

New York NY

Ohio Scientific distributor. Full stock, service
and software. Software for PET, Apple,
TRS-80 and hobbyist accessories (Jim Pack).
Aristo-Craft Computers, 314 Fifth Ave., Cor-
ner 32nd Str., New York NY 10001, 349-9034.

New York NY

$100 New York City systems provided for
business and office applications. We also seek
experienced S-100 programmers on a part-time
basis. Olcott International & Co., PO Box 3014,
Weehawken N) 07087, 867-5650.

Garden City Ml

Complete systems for business, professional
and personal applications. Custom program-
ming available. Apple 11, North Star, Vector
Graphic and other lines of microcomputers,
software, books, components. Computer
Center, 28251 Ford Rd., Garden City MI
48135, 422-2570.

Akron OH

We've got it all. Business systems. Personal
systems. Software packages. Custom pro-
gramming. Terminals. Printers. Service and
books. Easy freeway access. 10 AM to 6 PM
Monday-Saturday. The Basic Computer
Shop, Fairlawn Plaza, 2671 West Market St.,
Akron OH 44313, 867-0808.

Canton OH

Cromemco. Ohio Scientific. (¢
printers. Hazeltine terminals [
dimensional plotter software for (i
as well as three-dimensional plotte:
for Cromemco. Business software
10-7. The Micro-Shop, 5686 Drest
North Canton OH 44720, 497-0847.

B s e 1 = O 03 8

Kingston PA
We support Level 1l and Model Il
magazines, programs, parts, ac
peripherals, free literature, free &
cassettes, floppies, filters, transforme
chips, CRTs. Artco Electronics, 302
Ave., Kingston PA 18704, 287-1014.

Philadelphia/So. Jersey

North Star, fast delivery possible; H
minals, Intertube 11, immediate deli
video terminal comparison, Intertecs
Brain, all Centronics printers, Omnis§
modems/couplers, NCR terminal
Distributors, 44 So. Locust, Marlton|
983-7444.

York PA

$S-50 Buss Stop. Business & personal
Smoke, SWTP, Gimix, MSI, Exidy, TSC§
puterware, Jim-Pak, ACP, etc. Sales &
Closed Sunday. G.Y.C. Co., 51
Avenue, York PA 17404, 854-0481.

Houston TX

Experimenters’ Paradise! Electronic a
chanical components for computer p
audio people, hams, robot builders, &
menters. Open six days a week. Gatewa)!
tronics, Inc., 8932 Clarkcrest, Houslw
77063, 978-6575.

Dealers: Listings are $15 per month inp
quarterly payments, or one yearly paymé
$150, also prepaid. Ads include 25

describing your products and services
your company name, address and phone
area codes or merchandise prices, pls
Call Marcia at 603-924-7138 or write Kilh
MICROCOMPUTING, Ad Department, P
borough NH 03458

CORRECTIONS

Please note the following correction for the UART schematic for
Fig. 1 of my article, “Elfish Ideas,” Oct. '79, p. 154. The UART pin
where TX DEVICE SELECT comes in is not labeled. It should be
marked pin 23, which corresponds to the UART internal signal of
TBRL (TX BUFFER LOAD). Thanks to Bill Casmaer for bringing it to

my attention.

—Glen A. Popiel—

Somewhere between the corrected proof and the published at
cle, “Have a Ball with Bally,” in the November 1979 issue, p. 14,
couple of important program segments were lost. The correclé

lines are as follows:

270 GOSUB 440; IF G=1 GOTO 330
280 IFS =0R =R + 1,GOTO 330

To those who asked for an easier version, substitute the followin

lines:

260 IF X<3IF X>-3IF Y<3 IF Y>-3 GOTO 300
440 |IF X<4IF X>—4|F Y<4 |IF Y>—-4 A=520; G =1; GOTO 460

My thanks to everyone who telephoned and wrote to me. Your con

pliments were appreciated.

Also Note: Originally the short four-line program that displays the
complete alphabet has line 40 as: 40 NEXT I. It should be: 40 NEXT A

—Richard J. Nitto-
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