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APL/S-—ABETTER LANGUAGE?

HE EASIEST way to provoke a de-

bate among a group of computer
users is to claim that one high-level lan-
guage is better than ancther, BASIC affi-
cionados claim that their language is
“human,” making it easier to program
and read when it comes on-screen.
FORTRAN users claim all sorts of won-
drous things for this language; while P1-
LOT, FOCAL, et al, users provide vocif-
erous defense for their selection. Almost
all computer users admit, however, that
the language they would like to use is
that tremendously powerful one—APL.

While APL may be a “first-choice” lan-
guage, its popularity is restricted be-
cause a special character generator is
needed to reproduce the special APL
symbols required. Morecver, most peo-
ple are awed at the amount of memory
usually thought to be required to support
APL. This need not be the case with the
APL/S language soon to be introduced
by Video Brain (2950 Patrick Henry Dr.,
Santa Clara, CA 85050; tel.:
408-988-3020).. (The 5 in APL/S
stands for “structured” or “simple.”)

The new Video Brain language is a
small ARPL. it combines the array manip-
ulation capabilities of APL with struc-
tured control words of PASCAL. 1t is
contained in a plug-in cartridge that has
13K of ROM. When plugged intc the
Video Brain computer, APL/S comes up
in conventiona! alphanumeric charac-
ters. Price for the cartridge is to be about
$150, which will include a user and ref-
erence manual,

APL/S features such commands as
LIST, ERASE, SAVE, LOAD, BACK,
NEXT, PREVIOUS, and SPECIAL. i
also has a large selection of statements
including BARH 1o control bargraph
height and BARC to determine bargraph
colors (16}, in addition to argument and
reduction functions. Other features in-
_cIude values of variables in either scalar
or array, all values stored in 4-byte float-

" ing point {the largest number is 1075);
- seven-digit precision; and E notation in
- both input and output.
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The same features that make APL/S
a problem-solving language—-it is struc-
tured, readable, and problem oriented—
aliow one to learn programming con-
cepts without the bother of syntactical
burdens and the unnecessary con-
straints of some typical computer lan-
guages. There are no line numbers in
APL/S. By caretfully documenting a pro-
gram on paper, you essentially write it at
the same time. This is similar to the ap-
proach used in PILOT. As an exampie, a
"Lunar Lander” program that used more
than 90 lines in BASIC {and lots of
REMSs) was easily duplicated in 28 lines
of APL/S that was self-documenting and
required no REMs.

Chess and Bridge. Personal Soft-
ware (P.O. Box 136, Cambridge, MA
02138; tel.: 617-783-0624) has some
news for chess and bridge players. if
you have a Radio Shack Model TRS-80
computer with Level | or Level Il BASIC,
Microchess 1.5 ($19.95) is for you. it of-
fers three levels of play, every move is
checked for legality, and the program
handles castling and en-passant cap-
tures. Moreover, depressing “N” on the
keyboard causes each square to be
numbered so that play is truly simpiified.
i you have an 8K PET or a 16K Apple
computer, there is Microchess 2.0
($19.95) which offers eight levels of play
to examine up to six moves ahead, and
includes an on-screen clock. If bridge is
your game, Bridge Challenger ($14.95)
is available for the 8K PET, 16K Level-l
TRS-80, and 16K Apple. This program
allows you and the dummy to play four-
person contract bridge using the com-
puter as the other hands.

280 for 5-100 Bus. Connecting a
Z80 to an S5-100 bus is easy with the
“*Single Card Computer” from Cromem-
co, inc. (280 Bernardo Ave., Mountain
View, CA 94043; tel.: 415-964-7400).
Available in kit {$395) and assembled
and tested ($450) forms, it features 4-

MHz operation, 8K of PROM, and 1K of

RAM. The board also contains an
RS-232 or 20-mA loop; serial interface
with baud rates up to 76,800; vectored
interrupts; 24 bits of bidirectional parallel
t/0: and five programmable timers. Cro-
memco also has software to be used
with the new board.

Build a Terminal You can build a
professional-style terminal with the
ESAT 200B Communicating Terminal
($239) as the basic element. The kit is
available from Electrolabs (P.O. Box
6721, Stanford, CA 94305; tel:
415-321-5601).

The terminal produces 80 characters
on each of 34 lines on-screen. It con-
tains a single 14" x 18" (35.6 x 20.3
cm) board that generates upper- and
lower-case ASCI! characters. On-board
is an empty socket for an optional
EPROM that allows the terminal tc have
two fonts of up to 120 characters per
font. User-alterabie fonts are pro-
grammed into 256 groups of 7 x 8 cells
that are displayed contiguously. This
permits the use of extended characters
in two or more adjacent cells. Anything
can be programmed into the cells, in-
cluding Farsi and APL characters,

. graphic symbols, etc. Keyboard input is

seven or eight bits with negative strobe.
Video output is selectable composite or
separate sync. Baud rates are from 110
to 19,200 at RS-232C, 20-mA or TTL
levels.

Ten Megabytes. Alpha Micro (17881
Sky Park No., Irvine, CA 92714; tel.:
714-957-1404) has announced the
Model AM-500, an S-100 bus-compati-
ble, 10-megabyte disk system for
$7995. The system consists of a single-
board cortrolter, interconnecting cable,
and a 10-megabyte Control Data
“Hawk" disk drive.

A S-megabyte fixed disk and a 5-
megabyie removable cartridge are used
in the system to provide the 10-

megabyte capability. The controller

board is interrupt driven, requires a sim-
ple interface to the CPU system, and
does complete 512-byte transfers. Al-
though it was designed for the AMOS
operating system, the Model Am-500
will work on the $-100 bus. This DOS
permits multipie users, multiple tasking,
time sharing, and memory manage-
ment. Up 1o four drives can be daisy-
chained to one controller.

The General. A new computer from
Xitan Inc. {(110%-H State Rd., Princeton,

NJ 08540; tel.: 609-921-0321), called:
POPULAR ELECTRONICS :

the "Generai,” features a Z8OA micro-
processor. |t also features memory-
mapped interrupt-driven DMA-controlled
architecture to fully support muititasking
software; 630K of mass storage on two
5 " (13.3-cm) disk drives: 32K of RAM);
and space display is 80 characters wide
on 24 lines, with blink, inven, half-intan-
sity, zero-intensity, and underline func-
tions, It provides three software defin-
able character sets and interfaces.

VIP News. RCA "VIP" owners can
now play in color, using the Model
VP-500 color board ($69), or make ex-
citing music with the Model VP-550 Su-
per Sound board ($49). The color board
provides up to eight colors. The music
board comes with a PIN {play it now)
program that permits transcribing sheet
music or creation of new sounds. The
board has a range of four octaves and
can play two-part harmony.

Cther VIP items are also available:
Model VP-595 simple sound board ($24)
includes speaker and amplifier; Model
VP-570 memory-expansion board ($85)
contains 4K of RAM; Model VP-580 ex-
pansion board ($15) plugs into color
board or Model VP-585 keyboard inter-
face board ($10) to allow two people to
use the VIP in games; Model VP-560
EPROM board {$34) allows use of two
Intel 2716s; Model VP-565 EPROM pro-
gramming board ($99) allows program-
ming Intel 2716s for Model VP-560;
Model VP-700 Tiny BASIC ROM board
($39) requires an external ASCH key-
board; Model VP-900 ASCIE keyboard
{$50) has upper- and lower-case and
control characters. There is also a VIP
newsletier now available, called Viper,
from Box 43, Audubon, PA 19407, at
$15 for 10 issues.

Smart Cassette-1/0 Controller.
Xecon Micro {(P.O. Box 267, Hawthorne,
CA 90250; Tel 213-676-83486) has an-
nounced its MS-CIO audic cassette and
serial {/0 controlter with a built-in reloca-
table operating system for $205 assem-
bled “and tested. This device, for the
S-100 bus, supports two cassette tape
units, and has an RS-232 or 20-mA seri-
al port. The cassette operates at 1200,
2400, or 4800 bits/second using a modi-
fied KC format. Integral motor control
drivers are provided. The cassette oper-
ating system handles motor control, file
formatting, labelling, searching and gen-
eration of inter-record gaps. There is no
need for control program boot-strapping.
To perform a tape search, load or dump,
the user calls the desired routine. &
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Shatrs with ,
n[.tinnal 4 Wemery Beards,
GIART BOARD™ & Kiugs Board.

Stop reading about compuiers and get your kands on one! With
ELF (1 and our new Short Conrse by Tom Pittmag, you can
master computers in no time at all! ELF 11 demonstrates afl 91
commands un RCA 1802 can execute and the Shorr Coirse
quickly teaches you how 0 use each of the 1802's capabilities.

ELF IT's vidco ontput lets you display an alphanumeric

. readout or graphics on any TV screen or video monitor plus

enjoy the latest video games, including an exciting new
target/missile gun game that was specifically developed for
“LF1I,

But thas's not all. Once you've mastered computer funda-
mentals, ELF 11 caa give you POWER with add-ons that are
among the most advanced found anywhere, No wonder IEEE
chapters plus hundreds of universities and major corperations
have chesen the ELF 11 to introduce their students and per-
sonnel Lo microprocessor computing!

Learn The Skill That May Scon Be Far

More Important Than Your College Degree!
The ability to use & computer may soon be more important to
your earning power than a cotlege degree. Without a kriowl-
edge of computers, you are always at the mercy of others when
it comes to solviag highty complex business, engineering, in-
dustrial and scientific problems. People who understand com-
puters can command MCOMEY and to pet in on the action, you
must learn computers. Otherwise you'lt be left behind,

ELF liis The F-A-S-T Way To Learn
Computer Fundamentais!
Regardless of how minimal your computer background is now,
you can fearn to program a computer in almost no fime at ail,
That's because Netronics has developed a special Short
Course on Microprocessor And Computer Programming in
non-technical language that leads you through every one of the
RCA COSMAC 1862's capabilitics so you'll understand
everyvthing EL¥ il cando.. .and how to get ELF [] to do it

All 9} commands that an 1802 can execute are explained 0
you, step-by-step. The texs, written for, Netronics by Tom
Pittman, is a tremendous advance over every other program-
ming beok in print.

Keyed specifically ta the ELF £, it’s loaded with "hands
on” Hlustrations, When yot're finished, ELF 11 and the 1202
will no longer hold any mysteries to you,

In fact, not only will you be able to use a personal computer
creutively, you'll alsa be able to read magazines such as
BYTE...INTERFACE AGE,..POPULAR ELEC-
TRONICS and PERSCNAL COMPUTING and wider-
stand the arlicles.

I you work with large computers, ELF 11 and our shors
Course will help yout to understand what makes them tick.

A Dynamite Package For Just $99.95!

With ELF II, you learn to use machine language—the funda-
mental Janguage of all computers. Higher leve! [anguages such

graphics on your TV set and
very first night—even if you've never used a computer before!

ELF Il ....,RCA COSMAC
mesreem. GOMPUTER $99%

e programs at home, display video
esign microgrocessor circuits—the

as FORTRAN and BASIC must be translated into machine
language before a computer can understand them. With ELF
11 you build a solid foundation in computers so you'll reatly
Ig(:tuw what you're doing, no matter how complicated things

Video output alse makes ELF 11 unique among computers
selling for such a low price. Attached to your TV set, ELF 1
becomes a [abulons home enlertainment center, it's capable of
providing cncI]ess hours of fun for both adults and children of
all ages! ELF 11 can create graphics, alphanumeric displays
and fantastic vidco games,

No additivnz| hardware is required 10 connect ELF H to
your TV's video input. If you prefer to conngct ELF I to your
antenna lerminats instead, simply use atow cost R F moduiator
{to order one, see coupon below).

ELF II's 5-card expansion bus (connectors not included}
aEI()}vs youtoexpand ELF 11 as your needs for power grows. If
you're an engineer or hobbiest, you can also use ELF Il as a
counter, alarm, lock, thermostat, timer or telephone dialer, or
ter countless other applications. -

ELF H Explodes Into A Giant!

Thanks to ongoing wark by RCA and Netronics, ELF 11
add-uns are among the most advanced anywhere, Plug in the
GIANT BOARDF™ and you can record and play back programs
edit and delqug programs, communicate with remote devices
and make things happen in the outside wortd. Add Khige Board
to get ELFlll IUI solve special problems such as operating a
more comfiplex aiarm systemn or controfling 3 printing press.
Add 4k RAM board ané you can write long%r pIrjugrami ,pslore
mare information and seive more sophisticated problems.

. 'Expanded, ELF [ is perfect for engineering, business,
industrial, scientific and personal finance applications. Mo
other small computer anywhere near ELF 18 low price is
hacked by such an extensive rescarch and development pro-
gram.

The ELF-BUG™ Monitor is an extremely recent break-
through that lets you debug programs with lightening speed
hecause the key lo debugging is to know what's inside the
registers of the microprocessor and, instead of single siepping
through your program, the ELF-BUG™ Monitor, utilizing
break points, lets you display the entire contents of the regis-
ters an your TV screen al any point in your program. You find
out immediately whut’s going on und can make any necessary
changes, Programming is further simplilied by displaying 24
bytes of RAM with full address, blinking cursor und auta
scrolling. A must for serious programmers!

Netronics will soon be introducing the ELF [l Color
Graphics & Music System—more breakthroughs that ELF 11
owners will be the [irst to enjoy!

Now BASIC Makes Programming ELF il Even Easier!
Like all computers, ELF 11 understands only “‘machine
language“—thg language computers use (o talk to cach other.
But, to make life easicr for you, we’ve developed an EL¥ 11
Tiny BASIC, It talks 10 ELF 11 in machine language for you so
that you can program ELF I with simple words that can be
typed out ¢n a keybeard such as PRINT, RUN and LOAD.

“Ask Now What Your Computer Can Do...
But What Can It Do For YOUI™
Dor't be trapped into buIiInIi u dinosaur simply because you
can afford it and it's big, ELF 11 is more usefufl and more fun
than “big name™ compulers that cost a lot more money,

With ELF 11, you learn to write and run your ¢wn programs.
You're never reduced to being a mere keypuach operator,
working blindly with someone else’s predeveloped software.

No matter what your specialty is, owning a computer which
you really know how 1o use is sure to make you a leader. EL¥
Lt is the fastest way there is to get into computers. Order from
the coupon below!
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NOW AVAILABLE FOR ELF H—

O Tom Pittman's Shorf Course On Mi-
croprocessor & Compuier Programm-
ing teaches you just ubout everything
there is to know about EL.F 1 or any
RCA 1802 computer. Written in non-
technical language, it's a learning
breakthrough for engineers and laymen
alike. $5.00 postpaid!

O Deluxe metal cabinet with plexiglas
dust cover for ELF 11, $29.95 plus
$2.50 péeh.

O ELF Il connects to the video input
of your TV set. If you prefer to use
your antenna terminals, order RF
Modulator, $8.95 postpaid.

O GIANT BOARD™ kit with cassette

decoders for 14 separate /O instruc-
tions and a system monitorfeditor,
$39,85 plus $2 p&ch.

0O Kluge (Prototype) Board accepts up
to 36 EC's. $27.00 plus $1 p&h.

B 4k Static RAM kit. Addressable 1o
any 4k page to 64k. $89.95 plus $3 p&h.
O Gold plated B6-pin connectors (one
required for each plug-in board). $5.70
postpaid. .

O Professional ASCIT Keyboard kil
with 128 ASCI! upperflower case set,
96 printable characters, onboard repu-
lator, parity, logic selection and choice
of 4 handshaking signals to mate with
almost any computer. $64.95 plus $2

0 Deluxe metal cabinet for ASCIL
Keyboard, $19.95 plus $2.50 p&h.
3 ELF 1l Tiny BASIC on cassette
tape. Commands include SAVE,
LOAD, =, %, =,{ ), 26 variables A-Z,
LET, IF/THEN, INPUT, PRINT,
GOTO, GO SUB, RETURN, END,
REM, CLEAR, LIST, RUN, PLOT,
PEEK, POKE. Comes fully docu-
mented and includes aiphanumeric
generator required te display al-
phanumeric characters directly on your
TV screen witheul additional hard-
ware. Also plays tick-tack-toe plus a
drawing game that uses ELF Ifs hex
heyboard as a joystick, 4k memory re-
quired. $14.95 pastpaid.
O Tom Pittman’s Short Course on Tiny
BASIC for ELF 11, $5 postpaid.
O Expansion Power Supply {required
wh?‘n adding 4k RAM). $34.95 plus $2
p&h.
[ ELF-BUG™ Deluxe System Monitor
on cassetie tape. Allows displaying the
contents of all registers on your TV at
any poiat I your program, Also dis-
plays 24 bytes of memory with full ad-
dresses, blinking cursorand auto scroll-
ing. A must for the serious program-
mert $14.95 postpaid.
Coming Soon: A-D, D-A Converter,
Light Pen, Controller Board, Color
Graphics & Music System...and
more! -

Call or write for wired prices!

Netronies R&D Lid., Dept. PE-2
333 Litchficld Road,

Phone !

New Milford, CT 06776 {203) 354-937% ‘

Yes! | wart to run programs at home and
have enciosed:C]  $99.95 plus $3 postage
& handiing for RCA COSMAC ELF It kit
0 §4.95 for

O %5 for ACA 1802 User wal, O §

ower supply (required),
s 4 85

for Short Course on Microprocessor & I

Camputer Programming.

£1 § want mine wired and lasied with
power su%p!v. RCA 802 User's Manual
and Shorf Course included Yor just $149.95
plus $3 p&dl

£ | am alsa enclosing payment (including
posta%e & handling) for the items checked
at the left.

Tolal Enclosed (Conn. res. add tax)
5. 3 Check here if
you are enciosing Money Order or Cashier's
Gheck to expedite shipment.

USE YGUR O VISA O Master Charge
{Interbank # )
Account #

Signature. Exp. Date
PHONE ORDERS ACCEPTED {283) 354937

Print
Name

Address
City
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