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Will ISA Survive?

* From: Electronic Design, April 2017
* By: William Wong


http://beta.electronicdesign.com/blog/will-isa-survive

Diamond System’s Aries PC/104 Plus

Link

Intel E3800 Atom Processor
PCl Express, 4 GB

VGA, HDMlI, LVDS, LCD
PC/104, ISA, and PCI

4 Serial, 3 USB, 2 ethernet, SATA



http://www.diamondsystems.com/products/aries

Diamond System’s Venus

Core i5/i7
PCl, 2 mini-PCles, and OneBank Plus
20 Gb, HDMI, VGA, LVDS
4 USB 2.0, 4 USB 3.0

4 Serial



http://www.diamondsystems.com/products/venus

Build, Buy, or Both?

* From: Electronic Design, May 2017
* By: William Wong


http://electronicdesign.com/industrial/embedded-design-build-buy-or-both

ACCES I/O’s mPCle-ICM232-4

Link

* PCl Express Mini Card
e 2 RS232 up t0 921.6 kbps
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http://www.accesio.com/?p=../mpcie/mpcie-icm232-4.html

Versalogic’s Serial + GPIO

e Mini PCle card
* 4 Serial (RS232, RS422, RS485)
e 12GP1/0O



https://versalogic.com/products/DS.asp?ProductID=236

Diamond System’s DS-MPE-DAQ0804

Link
PCleMiniCard
8 16-bit analog input
4 16-bit analog output
21 1/0 lines
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http://www.diamondsystems.com/products/dsmpedaq0804

Logic Supply — ML100G

Link
Rigged NUC for industrial applications - $600
Intel i3, 2Gb, 64Gb SSD
4 USB 3.0, 1 ethernet
2 Mini display port

1 RS232 (optional)



https://www.logicsupply.com/ml100g-30

Sundance Multiprocessor Technology

Link

PCle/104 OneBank FPGA I/O Board
XC7A100

1Gbyte DDR3, 32Mb Flash

Xilinx Artix-7 FPGA for I/O interface
Ethernet



http://www.sundance.technology/som-cariers/pc104-boards/emc2-7a100

ADLINK Express BD/

e 16 cores
e 10 Gb Ethernet
4 USB 3.0, 2 SATA, 2 Serial, 4 GPIO



http://www.adlinktech.com/PD/web/PD_detail.php?utm_source=ExtMedia&cKind=&pid=1648

Congatec’s conga-SA5 SMARC

Intel ATOM, Celeron, Pentium processors
Up to 8 Gb

2 Ethernet ports

2 USB 3.0,2 USB 2.0

1 SATA 3

2 12C, 2 SPI, 4 UARTS,
Sound, graphics support

Link



http://www.congatec.com/us/products/smarc/conga-sa5.html

DFIl Technology’s QSeven

Intel Atom 3800 & 3900, Freescale i.MX6
1 -8 Gb,

Display options

Up to 2 SATA & 1 SD



http://www.dfi.com/products/productList.html?id=107

Raspberry Pi Compute Module 3

Link
Mounts in Gumstix Pi Compute Dev Board $49
Based on BCM2835 processor @ 1.2 Ghz
2X RAM (1 GB) & 10X performance
4 GB Flash
525 & S35



https://store.gumstix.com/gumstix-pi-compute-dev-board.html
https://www.raspberrypi.org/blog/compute-module-3-launch

Pixevia’s Core X1

Supports Jetson TX1 and TX2

Targets drone & real time video applications
4X 64bit ARM A57 2MB L2

Maxwell 256 core GPU

2 USB 3, 2 USB2, 3 UART, HDMI, 1°C, CAN

3D accelerometer, 3D Gyro, 3D compass,
barometer



http://www.pixevia.com/p-core

Nano Dimensions’ Dragonfly 2020

Link

3D printer generates multilayer PCBs
No limit to number of layers

10 layer board takes hours to print
Works with Gerber files



http://www.nano-di.com/3d-printer

teraslC DE1-SoC Board

Altera University Program - $175

Altera System-on-Chip FPGA — Dual core
Cortex A9

Dev Kit available
64 Mb SRAM, ethernet, UART, video, audio

Buttons, switches, 7 segment, LCD, 8 12- blt. )
ADC, 2 USB LA L



http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=836

Rubik’s Cube

e Altera showcased Terasic's "Rubik's Cube
Solving Robot"

e Massive Rubik's Cube installed on University
of Michigan campus



https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=11&No=1044
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=11&No=1044
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=11&No=1044
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=11&No=1044
https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=11&No=1044
http://www.freep.com/story/news/local/michigan/2017/04/13/rubiks-cube-university-michigan/100410966
http://www.freep.com/story/news/local/michigan/2017/04/13/rubiks-cube-university-michigan/100410966
http://www.freep.com/story/news/local/michigan/2017/04/13/rubiks-cube-university-michigan/100410966

tinyTILE - Intel Curie Based Board

Link

Low power 32-bit Quark microcontroller — 35

X 26 mm — S39

384 Kb Flash, 80Kb SRAM
BLE

6 axis accelerometer / gyro
Arduino module - S30
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http://www.intel.com/content/www/us/en/wearables/wearable-soc.html
http://www.intel.com/content/www/us/en/wearables/wearable-soc.html
http://www.intel.com/content/www/us/en/wearables/wearable-soc.html
https://hackaday.com/2015/10/16/intel-and-arduino-introduce-curie-based-educational-board
https://www.element14.com/community/docs/DOC-82913

icoBoard

Link

* FPGA, Memory, |/O Board for Raspberry Pi
e 16 Mb Flash, 128 Mb SRAM



http://icoboard.org/about-icoboard.html

myStorm Blacklce Board

Link

Lattice FPGA, 256Kb SRAM, 4 LEDs, 6 switches
80 Mhz ARM Cortex M4

SPI, UART, 60 1/0O, USB

S30



https://mystorm.uk/we-forecast-blackice-this-winter-2
http://icoboard.org/about-icoboard.html

Microchip ATmegal68PB Xplained Mini

Link
ATmegal68PB microcontroller with debugger
Integrates with Atmel Studio

Virtual COM port

16 Mhz clock, USB powered



http://www.microchip.com/developmenttools/productdetails.aspx?partno=atmega168pb-xmini

Microchip AC100200 LED Light Cube

Link

e 125 RGD LEDs - 70

* 12 custom scenes

* Light sensor for dimming

* Bluetooth control

* UART, timer, output compare, SPI



http://www.microchip.com/developmenttools/productdetails.aspx?partno=ac100200

LCR SBC System

Xeon Core i/
32GB,<81Ib
Dual display ports

Multiple configurations: ethernet, USB, audio

Space for 2 SSD
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http://www.lcrembeddedsystems.com/wp-content/uploads/2017/03/FWeightCOMExpressDatasheetv1.4OptRes.pdf

Microchip 32-bit Curiosity Boards

Link

PIC32MZ EF CPU

2 Mb Flash, 512 Kb RAM
Integrated FPU

Wi-Fi module, GPIO
Bluetooth, stereo audio

Sockets for MikroElectronika
adapter boards



https://www.digikey.com/en/product-highlight/m/microchip-technology/32-bit-curiosity-development-boards

Vintage Computer Ads

10 Fun Tech Ads through the Years
40 Vintage Computer Ads of Yesteryears



http://www.computerworld.com/article/3162104/computer-hardware/10-fun-tech-ads-through-the-years.html
http://www.hongkiat.com/blog/vintage-tech-ads

Now you can get our disk systems
within 30 days ARQO at the
industry’s lowest prices:

Field-proven reliability, total software support
and 30-day delivery. You've come to expect them all
from us. And that's why we've become the world's
largest independent supplier of minicomputer disk
storage systems.

Now add low price. Lower than the minicompu-
ter manufacturer, lower than any other indepen-
dent—the lowest in the industry. Why? Because
we buy more disk drives than anyone else, and
we can afford to pass the OEM discounts on to you.

The prices listed above are for complete disk
systems ready to plug into your minicomputer.
Each system includes our high-performance con-
troller, an appropriate minicomputer interface and
the software of your choice.

When you buy disk systems from us, you'll save a
lot more than a lot of money on the purchase price.
You'll save precious time. Beginning with our
30-day delivery and continuing with our respon-
sive, customer/software support, we'll get your
system up quickly—and keep it up. For complete
OEM pricing information and technical details,
contact the System Industries representative in
your area.

System .. Industries

An equal opportunity employer.

535 Del Rey Avenue
Sunnyvale, California 94086
(408) 732-1650, Telex 346-459

% OEM prices: 40-69 systems.

Sales/Service Representatives
Boston: (617) 492-1791, New York: (201) 461.3242; (716) 385-3021; (516) 299.4272; (201) 694-3334.
Washington, D.C.: (202) 337-1160. Cincinnati: (513) 661-9156. Los Angeles: (714) 752-8904. Houston: (713) 485-2700.
Sunnyvale HQ: (408) 732-1650, Canada: (416) 624-0320. United Kingdom: (4862) 70725.
Germany:211-407542. Sweden: 08-238640. Spain: 45-7-5312.







We call it a PENRIL MODEM!

Penril’s modems are all performers —
with a family ranging from teletype

(Bell 101C) modems and single card LSI
1200 BPS (Bell 202C) modems up to our
adaptively equalized 4800 BPS models.

i A@@@Wﬁ

5520 RANDOLPH ROAD, ROCKVILLE, MARYLAND 20852 » 301-881-8151

-

We’'ll be on display at Booth 2028 at FICC in Las Vegas.




Can your
word processor
pass this screen test?

You
IS§
WHAT YOU GET

WordStar™ software does’ stration booklet. Remember, when
And does it better than any other revise ) een. You can youre the star, were the star
word processing syst ! nly ) enhancements like

A g 2 h . »
do you get all t isticated derli ind cing, and 2) @
features youd expect from the muc

high-priced WI" system, with And WordStars so much INTERNATIONAL CORPORATION
WordStar you have a true screen easier to learn because of its <
image of what your printout unique and extensive self-help The Star Maker
will look like before you print it! menus. Every typist in your " >

With WordStar, you'll erase office can tant screen star.
insert, delete and move entire Call (415) 457-8990 and ask
blocks of copy ge breaks are for a copy of our Wi tar demon




SWEATY PALMS? DOUBLE VISION?
COBOLITIS!

You say you don’t know your process from your loop?
Or your CASE from your GOTO?

No doubt, you're suffering from COBOLitis — a dread affliction characterized
by insecurity and ignorance. There’s only one cure, and it’s contained between
the covers of two books entitled Learning to Program in Structured COBOL,
Parts 1 and 2. Taken in large doses at least once a day, these books will help
you become a confident, more competent COBOL programmer.

COBOL Part 1 teaches beginning students how to write structured code that
works. Written by Edward Yourdon, Chris Gane, and Trish Sarson, the book
serves as a sound introduction to structured programming using COBOL. Now
available in a new, second edition, this classic 280-page text first presents the
basic steps of a simple computer project, introducing progressively difficult lev-
els of detail later. Topics include Processes, Decisions & Loops; Defining Data;
Doing Arithmetic; Developing Programs; Program Logic; Data Entry & Re-
trieval; Index.

COBOL Part 2 by Timothy R. Lister and Edward Yourdon treats the more ad-

vanced features of COBOL using structured code. All discussions and
numerous, tested programming examples illustrate the proper way to develop
reliable, maintainable, readable COBOL code and programs. Topics in this
224-page text include Facilities; Internal Coding & the DATA DIVISION;
Tables; Advanced I/0 Techniques; Sorting & Merging; Testing & Debugging;
Efficiency & Optimization; Index.

If you’ve grown to like sweaty palms and double vision, there is another reason
to buy these books: Order the set today, and get a special package rate of
$22.50. But don’t delay. After January 1, 1979, each book will cost you $15,
and your COBOLitis may become terminal.

Cure me of COBOLitis, now!

0O Payment enclosed for sets of Part 1 and Part 2 @ $22.50 per set.
0O Payment enclosed for copies of COBOL Part 1 @ $15.

O Payment enclosed for copies of COBOL Part 2 @ $12.50.

O Please send me information on other YOURDDN Press titles.

Name and title:

Organization:

Address:

City, State, Zip:

YOURIDN Press, 1133 Avenue of the Americas, New York, N.Y. 10036




The Personal Mamframe.

And how to know
if you need it.

hen hundreds of people
in different places
need the same information.

w))/A

——f
When people
are waiting
in line for their

When you can't predict how

you'll be using your computer
v next year.
B

When your software costs

are always higher than
you planned on.

\Nhen some people need
a decision-making tool and others
need a number-cruncher.

vith a DECsystem-10
T \1 20, The Personal Mainframe™ com-
rs from Digital

Everyone needs to use the computer? With The Personal
Mainframe, up to 512 users can work interactively at their
own terminals

Lots of different applications? The Personal Mainframe
does everything from computer-aided design and scien-
tific research to marketing reports and payroll.

Worried about software costs? People who use it say
The Personal Mainframe is the easiest system they've
ever worked with. The DBMS complies with CO .
specifications, All the languages, from COBOL to FOR-
TRAN, are highly interactive. And since applications are
easy to maintain, your highly paid programmers can
spend their time developing new software.

The Personal Mainframe can help your 5-year com-
puter plan, too. It's easy to expand or upgrade without
losing any software. You can also extend it to a commu-
nications network with other Personal Mainframes,
smaller computers from Digital, even computers from
other vendors.

We'll help you choose The Personal Mainframe that's
right for you, whether you're in engineering, research,
manufacturing, business, government, or education.

Send for our brochure, “The Personal Mainframe and
how to know if you need it.” Or call 617-467-6434

You just might discover the answer to all your com-
puter problems.

Digital Equipment Corporation, 201 Forest St.,
Marlboro, MA 01752. European Headquarter
12 Av. des Morgines, CH-1213 Petit-Lancy/Geneva.

In Canada: Digital Equipment of Canada, Ltd

change the way
work.




BRIEFCASE PORTABILITY

Now you can have briefcase portability with Digi-Log
Interactive CRT Terminals. Control unit, keyboard, acoustic coupler,
and 5” video monitor are all contained in one briefcase
for maximum user convenience.

Call 215 672-0800

DIGI-LOG

SYSTEMS, INC
Babylon Road Horsham, Pa 19044




F simple English Reader. Which will s L of $36,000. Because they
Any high school graduate can about $12,500. That ot chesz to make up 1o 150 decisions per
read it. And most computers but you're getting a reader that " character. Thanks to bar
stumble all over it can output BCD, EBCDIC or our reader only has to
) ASCI | on either magnetic 7
a system or paper tape
and peo more e Some other scanners on y ut are e ant, too
The heart of it Is our the market can do the same job typist is about 28%
exclusi ar code. Whic 0 but they'll cos! J aminimum m ) 2 than an av
find beneath every Engl keypunch operator, And you
sharacter on IBM's DF-2 element G know how their salaries compare
This little ball turns
ordinary Se¢
into the only bilingual input : . 3 already. A
n the world e every d
call soon? Or come che
e Spring Joint?
personnel that ’ Y s about time you got
needis a on the ball

may already have), a few DF - . DATATYPE CORPORATION

elements and our Optical Page

English in, English out.

We put some English
on the ball.

o
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Elvira® Cordially Invites You to

CASE Metho
With LBMS

i N

(C he scariest thing about CASE is
the several hundred pounds of
books that land on your desk

and for which you've paid fifteen gazillion

dollars, when you buy off on a E devel-
opment methodology. So how’s abour calling

LBMS in ... heh heh ... Texas. Let them

show you how their totally automated Project

Engineer™ and On-Line Method™ toolsets

can cut through your development backlog

LBMS lets you build upon your existing
development practices, not throw them into

disarray. Their totally automate g

grates your process and project

ith CASE. So it shouldn’t sur
prise you that it’s now the world's most
widely practiced approach for developing
information systems. But what will sury

you is the price: It’s free for 30 days, if you

act now. So what're you afraid of?

I'he only ones spooked by this offer are

our competitors. Because with LBMS, you'll

going to work with \geance. , ’

For a 30-day
free trial,
call us at
1-800-
231-7515
or complete
the coupon, saw|
it out and mail.
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Seagate’s SOMB ST4096
he capacity is high.
The price is not.

¢ Every ST4096 we ship comes complete with

i i8 the drive for you. nu-driven utility software for eas) i
5" drive features a | partitioning and data management. IU's just the kind
86 megabyies of formatted storage caps of added value you'd expect from the first name
pared to other drives that format down to 72MB, in disc drives.

s high, the STAKX al for T'o find out more about reliable disc drives
01 Spr ith higl city and low price, contact your

it's a multiuser system é ized Seagate Distributor, or call us directly

Seagate

The first name (o dise drdves

s




10 Megabyte Hard Dis

3,495

5440-12 Top Load Drive
rtory rebuilt 10MB cartridge disk drive only
\ new Cameo Data Systems controller is available for $1.19%
$4495 for a brand new Ampex I0MB drive only

or MP/M S

stom BIOS (3300

COMPUTER COMPONENTS

Cleale 272 on Inquiry card. pu g vard a Cahlomea 91 T4l - s 291




First compare quality.
Then compare cost.

Morrow Designs’10 megabyte
hard disk system: $3,695.

MORE MEMORY. LESS MONEY.

COMPLETE SUBSYSTEMS.

th the NG A

T SIORTES £V Morrow Designs’
TP W28 dl) cacameds 26 megabyte
e 10 Sup hard disk system:

VICAH of




Low-cost hard disk computers
are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a
Z80A computer for under $10K. Two floppy drives, too.
Naturally, it's from Cromemco.

MCO’s new microcomputer field, Software Cro- Includad in that cabinet, too, is
Il of the above mer is known for. S¢ are like omemcor

MCo you Cromemco is time-pr . Our
Ex‘ended BAS'C ipment a4 survey winner f/l'

FORTRAN IV ¢ irse, there's

RATFOR (RATional FORtran) ~ memco’s all-metal cabinet. R

COBOL solid. And, there's the y
280 Macro Assembler power supply (30A @ 8V, 15A @
capacity Word Processing System V, and ( 18V) for cir
unfor- Data Base Management cultey you'll sooner or later want to

ug Inte ose free ce )
with more coming all the time plug into tho e card slots.

SMALL, RUGGED, RELIABLE CALL NOW

With all its features the new Z With its high performance and low
including 118 hard disk drive, is still price you KNOW this new Z
in just one small cabinet. gOIr L 1 smash, Look

right now. Contact \

computer store and

literature. Find out

ABILITY - : : s Many dealers will
bility, too
d RAM can
kilobytes if you wish
i the computer has
card cage you can f
v d interface carc

BROADEST SOFTWARE SUPPORT
With Z-2} U the

broadest software st in the

| N YW gt N ed IR R T T (Sl K|
280 BERNARDO AVE, MOUNTAIN VIEW, CA 94040 = (415) 064-7400
Tomorrow’'s compulers now

CIRCLE 135 ON READER SERVICE CARD




You always find something in the last place
you look.Unfortunately, the average hard disk
has about 20000 places.

Va1 ht get lneky

Call 1-8500
I'RADE-UP, exten
sion 578, for a free

auto demo disk,

fagellar 14 p
s -~
s ‘li“ﬁ‘
-
fata file fam i

New Magellan 2.0 from Lotus




“For reliable data storage,
I recommend systems with

Shugart disk drives:

“The last thing you need when you put
your personal computer or small business
system (o work 15 a disk dnve that you
can't rely on. I the drive quits, your
system is out of business!

T why more and more manu-
facturers and dealers depend on Shugan
disk drives for reliable data storage. These
professionals don't want disk drive prob-
lemns any more than you do. Shugart hasa

TM=Mimik v a Leadernath of Nt

large family of drives, 100 =in all sizes and
T System storage
For the smaller system, the original
wh Minifloppy ™ stores 250 to 500
kilobytes (single or double-sided)~that’s
about 50 to 10 pages of printed material.
nd double-sided 8-inch
ore 800 10 1600 kilobytes. And
erys that noed a larger data base,
our 8-inch or 14-inch fixed duL drives

99 Tom Kni

Nycom,

t, President—
s Altos, Califorma

store from 5 to 38 megabytes. No other
manufacturer offers such a wide varicty of
disk storage for personal computer and
small business

Word processing, peneral business,
accounting—big system or small, you can
rely on Shugint drives. We're known as the
Headstrong company for good reason.
We're chlxtrm- pout relizbilicy, quality,
and value. Ask vour deaker He knows us.

Relyon the

Headstrong Company.

A Shugart

475 Oakmead Parkway. Suf
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Univace Scientific System

output
mputer ¢

greater reliability t
real-tin pert

Ormancs t]" amous
Univac™ Scientific, It’s the ideal

it simulation an

ven the most difficult r of its type
problems. Furthermore, it ‘or n iformation about the
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v other outstanding char- or {or
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ROOM 1315, 315 FOURTH AVE., NEW YORK 10
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A BALANCE
OF FEATURES

The APPLE-1 SYSTEM if a fully
assembled, tested & burned-in
microprocessor board using the
6502 microprocessor. The board
contains processor & support hard-
ware; complete video electronics
for a40 character/line, 24 line video
display: on-board RAM capacity of
8K BYTES:; software system moni

tor in PROM: and fully regulated
power supplies. The Apple attaches
directly to an ASCII encoded key-
board and a video monitor, allow

ing the efficient entry and examin

ation of programs in hexidecimal
notation. The use of the new 16-pin
4K RAM chips resultsin low power
and high density memory. which
can be upgraded to the 16K chips
when they become available (32K
bytes on-board RAM!|

,‘\ !d,‘tf | i
Kilobaud)
casselle 1In-
terface is
available
and includes
a tape of
Apple Basic.
And Yes,
Folks, Apple
Basicis Free!

$666.66

APPLE-1

*includes 4K bytes RAM

Micro ® 6502 M FOProcessor
Interface ® Full video display electronics
10 chanr line. 24 ling
Qutpuls composiie video
® Has ASCIll kevboard interface
mn-board
= ssetteinterface board available

LA
FAS] ! Kilobaud
{

Memory o ses 16-pin 4K Dynamic RAMS

e BK BYTE RAM capacity on-board!

e | ]'&;l-n!.t!rl' 1o 16K RAM lhl]nx

® Sollwaresvstem monitorin PROM

Basic ® Apple Basi pseudo-compiled
FAST, FREE

Power ® Fully regulated power supplies

on board

DEALER INQUIRIES INVITED

APPLE COMPUTER COMPANY

770 Welch Road, Suite 154
Palo Alto, California 94304

Phone: (415) 326-4248

CIRCLE NO. 42 ON INQUIRY CARD
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Two Bytes Are Better Than Une

TMS 9900
16BIT

MICROCOMPUTER A VIDEO

$S-16

E 16-BIT TMS 9900 MICROPROCESSOR IS NOW AVAILABLE WITH THE UNIQ
HABDWARD AND FAST. EASY TO USE SOFTWARE HE TECHNICO S§S5-16. WITH MIN
;E THE TECHNICO 16-BIT MICROCOMPUTERS ARE AV ABLE FROM THE SINGLE BOARD SUPER
QYARTER SYSTEM AT UNDER $400 TO THE FULL SS-16 WITH UP TO 65K BYTES OF MEMORY, MINI-FLOPPY OR
FULL FLOPPY DISKS, A 4800 BAUD DIGITAL CASSETTE, 64 COLOR VIDEO BOARD OPTION RS?32 AND 20

TE CHNICO

INTERNATIONAL

DOMESTIC SALES SALES OUTSIDE CONTINENTAL US
" « 65



The new 16K RAM card that turns
your computer into a
working giant

Avallable now —
slore/factory
Merd’s the ind s ] Ing 16K
RAM card :
It has  Iwa. outstan 3 leatures
thal-make it impoctant you
18] 5 1t I operate
MHZ with no walt states. T
> it et
r Crome
16KZ. You yrunthe il

Ir '.l'\]"nL‘_ eNRIn
and {es that make

e anly manufacture
acatd,
yollco that this advanced card
Is available and ready. for delivery
woe ot your store or from the factory
2) It has Cromemco’s Bank-Select 0 bus computer 16K RAM meniory kit
feature, Bank § 3 { ALe  COmMPL (Model 16KZ-X) $4
memory. far ‘ 0 1ONS given memory ban 16K RAM memory assembled,
just beyond 64K b be accessed only, by one statior tested, and burned in for 160
to 512K bytes if there s full confidentiality hours (Model 16KZ-W)
NCO You get pre
ng pedormance . plus obsole
profection

ent compu 5 dluabyle that ta gm out of the
£ now Modeol 16K toy class and make them vseful; pee
or the time o you'll duc NE Uit
want higher computer spe With roct ‘you can

Advanced Gromemco enginoering
Uesigning a 76K 'RAM

opente at'd MHz |3 a signif

7 slert 1o \ . ro g

Bar ole (' .v_l\’ YOu ‘nr:,,)r1v..1 e > sccomplishment

memory Into 8 banks: of HaK

The active bank s softwdire-s¢

A useful glant
Wstve -9l 00 birc e Cromemco
pular Cromemeco, Altair 8800 or Vim -8 Fpre e b e d
IMSAL 804 =~ YOu. canha {nor

Specialinta compulurs and peripharals
mous. memon' with the-now Model

MO0 CHANLESTON RO, MOUNTAIN VIEW, CA 64243 & (415) $84.T200
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MMIGK/$349 = 2.1¢ MM24K/$499 = 2¢

ow you can afford to sink your teeth into

some big. feature-packed static memories,

Because George Momow's ultra-efficient
designs have brought S-100 memory down (o 2¢
a byte.

Introducing Momrow's new “MemoryMaster™
Bank Select Logic memories, the top ofthe
SuperRam™ line,

The SuperRam™ MemoryMaster 16K Static may
be the most sophisticated 5:100 memory at any price.
The MMIGK Is switch-programmable to write-protect
any of the four 4K blocks . . . or to open invisible 1K
“windows" to accommodate VDM or disk
controllers. An on-board 1/0 device and Jumper block
allow you to use the memory-extending Bank
Select Loglc features of your software.

Yet, the SuperRam™ MemoryMaster I6K kit is
just 21¢ a byte at $349. Assembled and tested, $399,

The SuperRam™ MemoryMaster s also available
in 24K configuration: 3 individually write-protectable
8K biocks with Bank Select Logic capability,

MM24K Kit, $499. Assembled and tested, $549

SRIGK/$299 = LBC SR32K/$649= 2¢

Or, get your memory at a rock-bottom 1.8C a
byte with the SuperRam™ 16K Static. It gives you 4
individual 4K blocks . . . plus the ability to switch-
enable the Phantom Line for power-up sequencing.
Kit, $299. Assembled and tested, $349.

But if you really need a big helping of memory,
the SuperRam™ 32K Static serves up two individual
16K Blocks for 2¢ a byte: $649 In kit. Assembled and
tested, $699.

Whichever Morrow memory sults your taste, it
will run perfectly in 2 MHz 8080, 4 MHz Z-80 or
5 MHz 8085 systems. And meets the Proposed
JEEE S-100 Standard.

2¢ a byte! That's food for thought, And they're
ready to take out at your local computer shop. Or I
not, we deliver Write Thinker Toys™ 5221 Central
Ave., Richmond CA 94804, Or call 415-524-2101
(10-4 PacificTime any weekday)

O Moarrow Deasigns
Thinker



corporation

The most cost effective
products for your
microcomputer.

RAMGL
BAX byt

THE EXTENSYS & gy SO ’ ) Write peo
RME4 MEMORY = A4 ey . . ‘ 2 tection in

BOARD 1 A " &7 ! / 16K blocks; and

”

. Fully socketed for 64K
lowing J2K and 48K versions
10 be upgraded at » Later date

board 1 ey
Indivi | memory bank \on in 8K

dividua ory D ction in 8K byte Contact yourt local computer store
Incremants or order directly from EXTE

Complete dynamic refresh logic without loss of processing
etficency while programs are running

Board select logic which allows more than one G4X byte board
Per system;

$-100 but compatibility inclo ard voltage regulator;

Memory overtap which allows memory sharing the same add
CE 10 CORXINT in the same syiteam’

[ ———

i e o S B st St e B e e S L C




For people who want power.

ffect, it's a perfect cc
i cular
great many

computes who consider 1-2-3" from QU Can ¢
Lotus® the most productive n 4 -ations for your busin

arketplace, i's 1 1 electronic spreadshee

Like many gre ¢ noug - rs, h wons and con

iary, With
dsheet, mformation mar
vhic functions—all in one program 3 from Lotus is pov

You can s h from one funcuon 1o another aIf 1-800)
with the touch of b intaneously, 2 701 and find out
Although it seems fast from Lotus

¢ Lotus




Concerto in A Flat Mini.

Victor Borge demands the world's
finest pitano for his concert work.
And when he performs at the
computer keyboard, he naturally
expects the best. The quality mini
recording media. That's why he
specifies Verbatim.

Usvrase Coveurins reo Baes
Re:tro Scamn o e bleesdc

At Verbatim Corporation the whole
message is quality. Our Verbatim
brand diskettes, cartridges and
cassettes capture your data and
lay it back bit for bit, byte for
hyte, verbatim
Quality mini media is all we make
When vou want to be sure your
data will play, specify Verbatim

Verbatim Corporation

323 Soquel Way, Sunnyvale,

CA 54086

(408) 245-4400. TWX: 910-339.9381
For the name of your nearest
Verbatim distributor, call toll free:
(1) 800-538-1793.

In California call: (408) 737.7771
In Europe: Gl colfet
Verbatim S.A.

Case Postale 296

1215 Geneve 15
Switzerland

Telephone: 41 (22) 34-90-55
Telex: 22647 ITGE CH

Verbatim Ltd
Ballysimon Road
Limerick, Ireland
Telephone: 061-42755
Telex: 8206

In the Far East
Verbatim Far East Lud
702Hayama Building
3-14, 1-Chome

Hiroo, Shibuya-Ku
Tokyo 150, Japan

Tel: (03) 446-2917 Telex: 129587

www vintagecomputing.com
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THE NEW STANDARD.
THE MICROSQET_ MOUSE.

Microsoft, the

people who set the

standard for software,

have done it again with the
Microsoft Mouse.

BETTER TOOLS FOR MICROCOMPUTERS

- MICRESOFT




The first personal computer
forunder $200. <SS

The Sinclair ZX80.
A complete computer—
only 8199 97 pl:

ter that “Personal Co
18 for ‘excellent v
\

computer la
You simg
nectat to \

Price lacludes TV and cassette connectors,
AC sdapto and l'b%-pqn- mmul
AR y¢

Soplnsllcu(ud design makes the

ZX80 q)_ lu I sarn, easy o us ns on wu—mlh many on.'rl xible

such as vanable names

at can o so much
for you now will do even more in the fu-
ture. Op! ude expal nof 1K
user memory to 16K, a plug-in 8K floatin;
poiat BASIC chip, a oftware,

luformahu
5 J67-1988,
extended service contracts ¢ 2ilaby Py
a miramal charge, 8P
complete with its
“n% l F. E' ll IEI Sinclair Research Ltd., 475 Main St
an l\Ptn or P.0O. Box 3027, Wallingford, CT 064

nclair Research Led,, -S’Ia \!.:m S, P.O. Rox 3027, \\allmﬂord CT 06492,

Thc ZX80's advanced design
{-..uur S.

inchude:
a anrluv

nal compuater? O] Yes O No.  *For Con ehveries, add sales tax
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" We're looking

the most original use

']

of an Apple since Adam.

What in thé name of Adam do people do with
Apple Camputers?

Youtell us,

In a thousand words or less.

if your story is original and intfiguing enough,
you could win a one-week all-expense paid.trip for
two to Hawaii. Which is the ¢losest we could
come fo paradise, -

Win fabulous prizes for
creative writing. :

To enter, drop by your nearest Apple dealer and
pick up an entry blank. Fillit out. Then write an
article, in1000 words ot less, decribing the unusual
or interesting use you've found for your Apple.

A jury of independent judges will cast the
dediding vote for the grand prize: a week fortwo,
airfare included, in Hawail.

The judges willalso choose 16 additional
winners, two each from eight catégories:

Roader Service Numbder 8

graphics/music, entertainment, home, business,
education, scientific, professional, and industrial:
And each winner will choose from a long list of
longed-after Apple peripherals—from Apple
Disk II's to Graphics Tablets'to printers.

Or you can'take a $250 tredit towards the
purchase of any Apple product.

The contest ends Marchy 31,1980. All winners
will be notified by May15.

Entry forms are available at your participating
Apple dealer. Call B00-538-9696, (800-662-9238
in California), for the one nearest you.

Mail the entry blank, yourarticle and any
photos to: Apple Computer, “What in the name
of Adam” contest, 10260 Bandley Drive,
Cupertino, CA 95014,

And may the juiciest
application win,

"



The only computer with color,
sound, user programmability
and expandability at $599.

“YOUR LIFE WILL NEVER BE THE SAME” ..




= Jeftferson had
one of the best
minds of 1776,

but today you can make better

decisions with an Apple.

Jefferson and decision makers of every century have
faced the same challenge: how to explore every
before you implement al plan. Today you have a

solution, The Apple personal computer.

A tool to test contingencies.

How would higher intere: \l rates affect your forecasts?
What if vendors nuxd prices 2%? What if you could
ital equipment depreciation at the touch
u can product

ease by using the Apple system that sits on \uur desk.

Declare your independence
with Apple.

The same Apple system that helps you forecast saves
you more time by tackling word-related tasks,
helps you write

editing capabilities, it might not have take:
days to draft the Declaration of Independen

Personal advice on personal
computers.

Today, the power and versatility of a $15,000 computer
are at your fingertips with a complete Apple system
solution for §$2.300 to $7.800. It’s computing made easy
and economical. A few minutes with your Apple dealer and
you'll understand how powerful the Apple compuier ¢

Your dealer will guide you through Apple's ex
line of hardware and software solutions, 1 4

that all personal compute
equal. Don't let history p
your nearest Apple dealer, or call '800-
538-9696. In California, 800-662-9238.
Or write: Apple Computer, 10260 Bandley
Drive, Cupertino, CA 95014,

appic computar inc.

CIRCLE 8




Sol.The small cbmputer that won't
fence you in.

A lot of semantic nons
being tossed around by s
makers of so
computers. To
mvestm of a few hundred
dolliirs will give you & computer
to run your small business, do
[ yvze dativin

ntific
lab :n day is done play

The rest of the claims should be
taken with a grain of salt. Only
a few personal computers have the
capacity to grow and handle
meaningiul work in a very «

And they dont come

mnuts

Remember, there's no
free lunch.

o before you buy any personal
computer, consider Sol! It
COosts m 1 the start but less in
the end. It can g
ability to use it. Sol is not cheap
But it'’s

ol small computers are at the
very top of the microcompuler

grow with your

ot it delusion either

'y stand up 1o the
capabilities of mini systems

costing four times as much

No wonder we call it the
serious solution to the small
compumr question.

Sol i the small ¢
system lmlnllu

puter
sneral led
the payroll Solve ¢n

and scientific probl

word processing. Program it
for computer aided instruction
anywhere vou want
versatile computer power!

Use it

Build computer power
with our software,
}’:(\ CSSOr ]‘ |

level

Ology we've

mbler and other

$ to suit the wide
capabilities of our hardware
Our exclusive Ex
1S a fine example, This BASIC
‘(Uf&'\\\‘ln;‘
It comes on cassette or in a
K version wh
well as sequential files.
Processor Technology FORTR
is similar to FORTRAN 1V and
CIRCLE 123 ON READER SERVICE CARD

wled BASIC

¢ mainxiuncuon

h has random as

AN

has a full set of extensions de

for the “stand alone

\:f'nv\'l
computer

Sold and scrwced only by the
best dealers.
Sol Systems a

convenic
stores thr
and Canada
> information contact

vour nearest dealer in the
rite Depirtme
B. Processor Tech logy,

ohn lustrial D

"¢ S4566

adjacent list. Or

) 829.2600.

In sum, all small computers
are not created equal
and Sol users know it to their
everlosting satisfaction.

Processor




COMMODORE ¥ =1
“THE WONDER COMPUTER
OF THE 1980s. UNDER #3000

—WILLIAM SHATNER

**The best computer value in the
world today. The only computer
you'll need for years to come.”

e e e e (i S S e £ A Sl S S 2.

] R

VIC-20" VS, OTHER HOME COMPUTERS

TS
Commudere| A 1 (
' vIC [
IS 1 ™5 1 T 1 Read the chart and see why COMPUTE! Magazine' calls the VIC-20 computes
! + . — - 1 *an astounding machine for the poce.” Wiy BYTE? raves the VIC-20
¥ y ¢ umit is unewelicd us a low.cost consimer computer.” Why Popalar
' Hkos* says for the price of around $300, it's the only goroe in & theatt
| than just 4 gume.” And why ON COMPUTING INC* exciaims; “W
| imside s an elecronic marvel, 1 i sounds as i o b Jove with my pew
{ | possesdon I am
I 1 he wonder comperer of the 149805 The VIC-20 from Commadore, world
| leadmg manufsacturer of & full runge of desktop computers. See the VIC 200t your
| local Commuodore dealer and selectod stores
|
4 e '
] 1
] L
] I
] 1
¥ I
- ] ]
¢ > i = Beie-_4 ... ) 1
£ = COMmmoaore i
& N { T
COMPUTER ! i
o A Y \ \ B e menm e e e SRR I TSR ]
A
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"The $1795.

Personal Business
Computer

that1schanging
the way people
gotowork.

Henry Ford revolutionized
personal transportation.

Adam Osborne has
done the same for personal
business computing.

Virtually everything
you need in a personal
business computer to work
faster and better with words,
numbers, and ideas is included
in a portable carrying case you
can take anywhere.

e

The Osborne is easy to
learn, fun to use, and quickly
becomes indispensable.

One price, $1795, buys it all.

The Osborne is available
from a computer retailer near
you.

And you can buy it in any
color you want. As long as it
is blue.
Put away your buggywhips.

\

$1795. Complete. Including Software.

For your nearest dealer,
call (in California) 800 772-3545
ext. 905; (outside Califormia) call

800 227-1617
ext. 905.

[t o= eI
COMPUTEN CONOONATION
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Under #18,00(

A small computer can make a big difference



@ . Two New Reasons to Choose
Vil Our TRS-80" Portable Computer:

: f“ \{ A Video Dlsplay and Disk Storage!

TRS-80 Mode!
As LOW AS msw-m lmmacu

= 45 PER
Ko 79990
26-3806
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Whaj kind of man
owns his own computer?

Rather revolutionary, the wi

fe make y
who owns an Apple. i s
Scideddy o : A\« Visit your local computer store.
» X ] 1 J

§ can join the )

man

winer Jca i
(800) 538-9696. In Cal
800) 662-9238

10260

o

wciuding tyvoube y e expert

Apple, the computer worth waiting for.

ume w e m




A personal computer
pposed tobe a

$1395

APPLE" lle 64K

e

IF PERSONAL COMPUTERS

G

xmmwumlllllllllllll

.‘\v\“l

will be far more
challenging than
those you could

$1355

IBM* PC 64K

$999

TRS-80" Il 16K
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How to turna sea of data into

datayou can see. ==
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“ KEYSTICK”
KEYBOARD JOYSTICK

2 = =
- , o / 2,
a .> 9 >’ \
il »
e

Dy

Mounts over the cursor keys and gives you the
convience of a mini joystick. Auto centering and
supports diagonal movement. No software needed.
Instructions on attachment included. Designed to
ease use of spread sheets and cad programs.
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