







































































































































































































































































VECTOR CAPABILITIES IN A
RASTER DEVICE. This new color
raster graphics system has 10 times
increased speed and offers dynamic
line drawing capabilities. Whizzard
7250’s high speed digital vector gen-
erator has an average pixel writing
time of 160 nanoseconds. This speed
allows complex pictures to be updated
and manipulated at standard 30Hz
frame rates on a 512 x 512 color or
black-and-white raster monitor screen.
The 7250 supports up to four red/
green/blue color monitors of 16 colors
each; or up to 16 black and white
monitors. Wide variety of interfaces
available for most popular 16-bit mini-
computers. The WHIZZARD 7250 sys-
tem will be available for deliveries be-
ginning late Summer. Black and white
monitor systems will start around
$20,000. Color systems will start below
$25,000. Megatek Corp., 3931 Sor-
rento Valley Blvd., San Diego, CA
92121. Circle 130

DISK CARTRIDGES, both front- and
top-load designs, now are available with
features designed to enhance data pro-
tection, according to 3M. Top-loading
cartridges have a single-action handle
which seals the cover to lessen the
chance of debris entry. A bottom-cover
twist lock centers and locks hub and
disk in the cartridge. Front-loading car-
tridges have a hinge-action access door;
the absence of warping and distortion

ensures positive door closure, keeping
debris off disk surface. Air doors use
the 3M “living hinge’’ door stop, which
has a soft, flexible, folding construc-
tion that limits the potential for dam-
age to disk surfaces during handling
and shipping. The cartridges come in a
variety of sector notch configurations
to provide compatibility with virtually
any cartridge drive. 3M, Dept. DR80-9,
Box 33600, St. Paul, MN 55133.

Circle 128

DOS CONVERTER. ISIS, CP/M, or
polyFORTH can be run on the SBC-
80/20 CPU Board by use of the SW-800
conversion kit. Package includes an in-
struction manual that describes the re-

quired hardware modifications to the
board. A cold boot loader, monitor,
and disk modifying program come on
a single 2716 EPROM that plugs into
the SBC-80/20 Board. Full use of the
Disk Operating System implies the
addition of 64K BYTE RAM and a
Diskette Hardware Subsystem; also, a
standard CRT terminal is a necessity.
Model SW-800, $450. Zendex Corp,
6398 Dougherty Rd, Dublin, CA
94566. Circle 126

DISK STORAGE SYSTEMS FOR
DATA GENERAL Single-board con-
troilcr  emulates Data  General’s

ZEBRA (6057/6060/6061) disk
systems. The 3100 Controller is de-
signed for large data base environments,
and permits daisy-chaining up to four
CDC Storage Module Drives for a total
capacity of up to 2,700 MB. The emu-
lating 3100 single-board Controller
mounts within the minicomputer; uses
a single, resident I/O slot; employs a
fast 2901 bit-slice uP; and offers an op-
tional dual-CPU capability for con-
figuring redundant, non-stop systems
where downtime is intolerable. System
Industries, 525 Oakmead Pkwy, Sunny-
vale, CA 94086.

Circle 158

*3990.

The new 75 ips TDX
Series |l Tape Drives -
Priced from $3550

in OEM quantities.*

Fully IBM compatible. No program
restrictions. Industry standard
interface. Patented low inertia tape
tensioning system.

*Includes complete 800 or 1600

bpi tape drives in 100 per year
quantity. Dual Density 800/1600
bpi version — $3750.

Contact Tad Richardson for
additional details.

150 N
(5%)

n of
ew York Av
423-3232

Halesite, %m{s
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A Low-Cost EPROM
Programmer: $1345

The Model 80 Programs
These single supply EPROMS { \
to manufacturer’s specifications:f »

® 2758 2532
® 2516 ® 2732
® 2716

The Model 80 is a versatile, stand-alone
EPROM programmer. Because it is self-
contained, it doesn't tie up your development
system. The Model 80 allows program entry
via paneled keyboard or serial interface
RS232, and features true hexidecimal display
of address and data with editing capabilities
allowing data insertion, deletion, and rese-

quencing. The Model 80 has a bi-directional ASCII-Hex Serial Interface with Intel
and Motorola among its standard formats and others available as specials. Get more
information today.

SMR Electronics, Inc. ro. Box 275, Sharon, MA 02067

Circle 65 on Reader Inquiry Card

How to design a
better Winchester drive:
Clifton brushless dc motors.

Clifton’s brushless dc motors for
Winchester drives offer you these
important advantages:

e Better speed control to help
you meet tight specs

e Fewer linkages and moving
parts, resulting in higher
reliability

e Small size, for easier packaging
and better air flow design

e Higher torque, for lower power
consumption

e Optional control electronics in
a single self-contained package

Plus, you get Clifton’s over 30
years of experience in high
technology rotary component
design and manufacturing.

Clifton has the capability to
provide a wide range of brushless
dc motor packages to meet
virtually any set of requirements.
To review your needs, call Carey
Walter at (215) 622-1000 today.

I:B CLIFTON PRECISION®
Litton

Marple at Broadway
Clifton Heights, PA 19018
(215) 622-1000

... We make it happen with motors.

See Us at Wescon Booth #2350
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New Products

EIGHT-PEN EIGHT-COLOR PLOT-
TER. A Z-80 microprocessor is the
center of intelligence for Model 281
plotter. It controls automatic pen
changing, off-scale data handing and
coordinate transformation. Uses eight
separate color pens of varying line
thickness. Access of any point within
the plotting area is reached by an ex-
tremely high speed pen-positioning
servo system at speeds up to 1 meter/
sec. SOLTEC Model 281 Digital Plotter
is highly suitable for OEM and end user
applications. Send for 12 page color
brochure. Soltec Corp, 11684 Pendle-
ton St, Sun Valley, CA 91352.

Circle 142

HALF-SIZE DISK DRIVES. At 2.1
inches high, these 8" floppy disk drives
are half the height of other models. By
installing two of these drives in the
same cabinet space presently occupied
by one drive, storage capacity of word
processors and small computers can be
doubled. Both dual and single headed
models are available. Storage capacity
is 800 kB for the single headed model,
1600 kB for the dual. Both models ac-
commodate. FM, MFM, or M?FM en-
coding. Micro Peripherals, Inc, 9754
Deering Ave, Chatsworth, CA 91311.

Circle 146

LSI-11/23 BASED uC. MIK-11/23 uC
system adapts the LSI-11/23 processor
to the Computer Automated Measure-
ment and Control (CAMAC) standard
for data acquisition, process control
and software development. Unit is two
to four times faster than LSI-11/2
based models, and features 400-plus
PDP-11 instruction set, asynchronous

serial port for interfacing RS-232C and
20 mA loop terminals, and a controller
board to interface the processor to the
CAMAC data bus. Also, this model
supports RT-11, RSX-11M, and all
DEC PDP-11 software, and has mem-
ory management for addressing 128K
words of resident memory. Standard
Engineering Corp, 44800 Industrial
Dr, Fremont, CA 94538. Circle 152



FORMATTER, EDITOR, PROCES-
SOR (some new items from Perkin-
Elmer.)

EMBEDDED TAPE FORMATTER.
Mounted in the rear of the tape drive,
this formatter provides control for up
to four tape drives from a single con-
troller. When daisy-chained with a
second formatter, up to eight drives

-
FINE AND ULTRA FINE
INSULATIONS AVAILABLE - SINGLE

are controlled. IBM/ANSI compatible, INSULATION TEMP SIZE_ NEMA
it operates at data densities of 1600 RATING'® RANGE _ SPEC
bpi in PE and 800 bpi in NRZI, and PO TUBETIANE 105°5 AWG 9156 MW-2C
also provides all the necessary logic P ORMYAL. 105°C  AWG 31-46 MW-15C

for writing and reading in either PE SELF-BOND (POLY) 105°C  AWG 31-56 MW-3C
or NRZI formats. Models are available gg\z‘(;_v;(r;g;g‘-N\,mn 0C. AWNG 3156 MWIAG

for use with NRZI, PE, or dual density
9 track tape drives. Additional control
features include continuous read or
write (on-the-fly) operations; writing
and reading of file marks; edit updating
of any record on a previously recorded
tape with a new record of the same or
shorter length; and special low thresh-
old data recovery circuit. Model 700,
R T R Bl Insulated Copper-Nickel Alloy Wires-
NAL. This device offers compactness, ALLOY 30 - 60 - 90 - 180 - 294

choice of two detachable keyboards, 30-44 AWG available in many insulations-
light pen, and communications modes SINGLE - HEAVY - TRIPLE - QUAD

COONER WIRE COMPANY

and maximize host control. Configura-
tion details and the 12 (shiftable to

9186 Independence Avenue, Chatsworth, Ca 91311
(213) 882-8311

SELF-BOND (POLY/NYLON) 105°C  AWG 31-56 MW-29C

SELF-BOND (Polyamide) = =
(Polyamide Outercoat) 12075 SAWG31-567 BLA
*SOLDERABLE Modified 150°C
POLYURETHANE 150 =
*SOLDERABLE POLYESTER 170 ,4-¢
ESTERMIDE 170 -
Modified Polyester o =
ESTERMIDE 180 180°C AWG 31-56 MW-30C
*UL & MILITARY SPECIFICATIONS
NOTE: POLYURETHANE 150 - Solderable in 2 to 3 seconds at 370°C
ESTERMIDE 170 - Solderable in 2 to 3 seconds at 450°C

AWG 31-56 N A

AWG 31-56 MW-26C

24) function keys are programmable
from keyboard (in response to English
menus) or downline from host. Infor-
mation is stored in a nonvolatile EA- : ’
ROM. Field attributes include half Circle 67 on Reader Inquiry Card
intensity, inverse, blink, protected,
numeric only, non-display, light pen
selectable and most combinations.
Model 1250, $1990.

INTEGRATED TRANSACTION
PROCESSING SOFTWARE. Reliance
IT runs Perkin-Elmer’s 32-bit Megamini
computers and controls up to 128
transaction processing terminals on
each minicomputer. Perkin-Elmer also
offers a new Interactive Query System,
1Q/32, which provides simple user
interface for ad hoc queries to data
base files. Using 1Q/32, management
and other user staff can fulfill onetime
requests for information without pro-
gramming. New versions of COBOL
and RPG II compilers have also been
announced. The COBOL compiler of-
fers performance improvements of 30
to 50% over prior releases. Reliance
IT is $12,500 (U.S.) , and is available
under license immediately. Includes
three weeks of training, installation,
and maintenance for one year. 1Q/32,
COBOL, and RPG II are also available
under license immediately. $3,000 for
1Q/32 (U.S.,) $5,000 for COBOL
(U.S.,) and $2,500 for RPG II (U.S.)
Additional software copies are avail-
able under company’s licensing plan
at about 10% of the first copy price
for multiple system buyers. Perkin-
Elmer, Computer Systems Div., 2
Crescent P1, Oceanport, NJ 07757.

Circle 133

HUNTSVILLE,ALABAMA?

YOU BET! A PROGRESSIVE COMMUNITY
LIKE ATLANTA OR PHOENIX OR DENVER BUT
ONLY 150 THOUSAND PEOPLE

Everything from the aesthetic beauty of the surrounding hills and
waterways to the culture of the von Braun Civic Center and the
living/working standards associated with life in the cosmopolitan
atmosphere of a space center.

We have a good technical challenge for experienced engineers and
physicists in the latest state-of-the-art digital computer systems
including interface techniques and familiarity with standard
peripherals. Responsible for short and long range planning as to
systems upgrading and modification. Must be qualified to perform
capability studies of present equipments versus future requirements.
Must prepare technical specifications for systems procurement and
monitor the entire procurement cycle. Applicant must possess a BSEE
or Computer Science Degree. Advanced degree desirable. Five years
previous digital hardware experience mandatory.

Liberal company benefits including relocation reimbursement, paid
vacations, retirement/medical/dental and life insurance plans,
educational assistance, and others.

Contact MR. R.G. ZWECKER, Mon-Fri, SAM-4PM, CALL COLLECT
(205) 883-9690 or send resume to:

AKentron
A 4 international, Inc.

an LTV company

2003 Byrd Sprind Road, Suite 105 « Huntsville, Alabama 35802
An Equal Opportunity Employer M/F

Circle 68 on Reader Inquiry Card
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Ken O’'Mohundro and Ray Bell
Able Computer, Irvine, CA

Designers’ Guide To
DEC Add-In/Add-On Products

here are three kinds of usersin the add-in/add-on business:

those who should not try to use add-in/add-on products,
those who should use add-in/add-on products and those
who must use add-in/add-on products.

When not to buy

Do not buy from an add-in/add-on vendor if you need
someone to take service responsibility for your entire sys-
tem. Add-on vendors usually do not take responsibility for
a system, but provide a telephone-support-only service —
typically for hardware with little or no software consider-
ation. Those users who work well with this type of tele-
phone support usually have a working knowledge of this
computer and can isolate problems. One who simply uses
the computer, but is not involved in installation, main-
tenance, running diagnostics, board replacements, etc., will
need on-site support from his system vendor’s service group
to perform those functions.

You should not buy from an add-in/add-on vendor if
you are relying totally on the mainframe house for instal-
lation and maintenance of your computer system’s hardware
and related software. The field service person may or may
not provide service for your machine if there are products
operating on 1t that are not his. You may choose to place
the add-on item so that it can be easily removed from your
system. This may not necessarily be optimum or electrically
correct, but it is one solution to continue service by your
mainframe house. If you can learn to install and remove
your add-on equipment, then you shoulld have no problems
in buying those products. But, if you are reluctant to per-
form these type of operations, you should avoid purchasing
the add-on product.

When you should buy

Most mainframe houses offer hourly, on-site service to their
customers. However, the typical add-in/add-on vendor,
limited by his size, does not supply this type of service.
Instead, he provides service via a telephone support person.
Add-on vendors have found that most problems can be
solved, or at least isolated with this type of support. The
client who should buy from an add-in/add-on vendor, then,
is one who operates comfortably with this level of support
from his vendors. Two types of users fall into this category:
the OEM and sophisticated end-user.

An OEM is, you might say, an add-on vendor himself. He
assumes the responsibility of becoming the computer system
supplier for his customers. As such, the OEM’s expertise is
also in the servicing of such systems. He should be equip-
ped to give the proper on-site support, as well as be the
central support source for his customers. He brings together
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REBUS!™ (Bus repeater — DB11 replacement).
Installs in: All PDP-11's; without using additional backplane space.

all the different add-on or add-in items of his customer’s
computer system, and in being equipped to provide this
service, he is an excellent candidate to buy from the add-in/
add-on vendor himself. He can provide support to his own
customers who are not knowledgeable enough to buy di-
rectly from the add-in/add-on vendor.

The “‘sophisticated end-user’” is one who is knowledge-
able enough about his own computer system to perform the
basic range of operational and remedial tasks. This end-user
can usually be taught to isolate a probable faulty interface.
This includes running diagnostics, removing the device, re-
running diagnostics effecting systems, and being prepared
to discuss the type of hardware or software problem (in
reasonable detail) with a telephone support person from the
add-on vendor. The end-user’s needs and the add-on vendor’s
capabilities are balanced so that they productively com-
pliment one another.



If you are an end-user and are considering buying from
an add-in/add-on vendor, you need to determine whether
you are both capable and willing to perform the following
tasks: (1) install and remove the product from the system;
(2) run diagnostics to isolate a problem interface (board
level) and (3) be able to provide problem detail and accept
and understand corrective instruction via telephone support.

When you must buy

Here is a list of situations in which a user must buy from an
add-in/add-on client . . .

e There are times when the product you need requires more
space in your system than you have available. Some add-on
vendors develop products with the same capabilities as those
offered by the mainframe house which take up less space in
your system.

e If you find yourself in a financial corner and the alter-
natives open to you are too expensive to institute, an add-on
vendor can often offer you a similar alternative at a lower
cost than the mainframe house.

e If it is time for you to move up to the next largest CPU
because your needs have outgrown your present computer
system and budgetary restrictions will not allow the pur-
chase of an entirely new computer, add-on vendors can pro-
vide enhancements which extend the capabilities of your
system, thus allowing you to continue using your current
system to meet your increased workload.

e In situations like the above one, you need a proven, de-
pendable product, one which can reliably provide the capa-
bilities you need. Certain add-on vendors specialize in these
types of reliable products.

e Oftentimes, your computer manufacturer simply does not
make the product you need. Add-on vendors, because of
their size, tend to spend more time developing these unique
products, and also tend to have the capacity to respond
more quickly to changes in needs within the market.

e Because of their smaller size and more specialized em-
phasis, add-on vendors can take the time to solve your in-
dividual problems,and satisfy your unique computer system
needs.

e You need the product now. An add-on vendor can often
supply the required product in a much shorter delivery time
than the computer manufacturer can. Again, because of the
smaller size, the add-on vendors can work more quickly in
responding to your individual needs. For example, in the
memory market, a 128K word add-in memory for the PDP-
11/45 is not available from DEC. We offer such a memory
that upgrades the PDP-11/45 to an equivalency of 1.5 times
the internal processing speed of a PDP-11/70. This add-in
increases the power of currently-installed PDP-11/45, -11/
50, -11/55 systems for those users who cannot or choose
not to spend the money to replace those systems.

In the cache memory field, 8-kbyte caches upgrade the
throughput of PDP-11/34, -11/34A, -11/35 and -11/40
minis. These caches help make the present system viable for
a little bit longer, provide a capability which is not offered
by the computer manufacturer, and are backplane-resident
and fully software-transparent.

In communication devices, a 16-line multiplexer, which
operates at twice the speed or within half the bandwidth
required by the DEC DH 11, allows the user to support
more communication channels on his system while realizing
economies of space, power, bus loading and cost. The
DMAX/16, for example, emulates a similar DEC product
yet it requires only one-third the amount of standard back-
plane space in the system as opposed to a dedicated back-

plane required by the “DEC equivalent.”

Sometimes a product is designed by the mainframe
manufacturer out of “market necessity”, as a ‘“‘courtesy”
to customers or convenience rather than out of a planned
development of the product. Such a “necessary” product
may only be “‘timely” — not the best product — and most
likely may not reflect a state-of-the-art design. Add-on/add-
in vendors take these “necessary” products and make them
more efficient and reliable, not just adequate. For example,
the REBUS bus repeater fits in line with the UNIBUS cable
and replaces a complete system unit, saving considerable
space (four full backplane slots) and installation time and
maintenance. Also, the design is installed at any point in
the system where a UNIBUS connection is made.

These are just some of the necessary-type products. Our
market strategy was to aim our 20 products primarily at the
user who MUST use add-on/add-ins. We appeal to all classes
of add-on/add-in product users because they all “add-in”
with full software transparency to the diagnostic level and
do not associate with any other product that rotates, snaps,
pops, slides or moves in any fashion. Such solid state de-
vices lend themselves readily to quick and simple “board-
swap” support responses with minimal system impact.

Users must know their specific needs as well as the real
capabilities of any add-on vendor because there are so many
such vendors in the market to choose from. Serious things
to remember when choosing an add-on vendor are to be
sure that they know your CPU well enough to work with it,
that they can work well with you and the field service group
supporting your computer, and that they take an interest in
your system, and have sufficient computer-system expertise
to assure that they are not going to be careless in working
with it. While it is difficult to make a judgement on these
things without actually working with the vendor, these are
a few things to look for when choosing the vendor, and
they may help you to avoid negative encounters which are
always overly costly in terms of time, confidence, system
integrity and reputation as well as money.

If you find a vendor who has specialized in one main-
frame for over three years, you can safely assume he will
know that product fairly extensively. The vendor who deals
with four or five different computers probably will not be
as knowledgeable about your CPU as the one who works
specifically with your type of CPU. The add-on/add-in ven-
dor should know your computer well enough to help you
in deciding how to make it operate most efficiently and
effectively for your specific needs.

What is the future?

Where is the add-in/add-on market going? At this point there
are numerous possibilities, almost unlimited vectors of in-
terest to pursue relative to DEC alone. There is the LSI,
PDP-11, Mini-Vax, communications, controllers, periph-
erals, memories, and backplane resident system enhance-
ments.

No matter which computer system application the user
implements, the key is choosing the kind of bus he can
really build upon. In this area, also, there is a lot of con-
fusion. DEC has introduced the SBI bus, mass bus, mega
bus, Q bus, UNIBUS, fast bus. How do you decide which
one to choose? The main thing to remember in choosing
your bus is how far it can grow with your needs, how much
it can expand before it becomes inefficient for you.

Besides needing a bus with expansion capabilities, you
need to avoid major software changes. If you need to up-
grade so extensively that you need a new system, you will
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probably need an entirely new software system as well.
But, if you choose a bus that is versatile and thus viable
for a long time, you will be saving both time and money
by avoiding those major computer system changes.

There are a lot of solutions to the question of where
to head for the future. People are talking about micro-
processors, the Q bus, performance, speed, scurrying about
for the newest, latest, and greatest thing. But the truly
universal solution to the problem of where to grow is still
best served by the DEC UNIBUS. It was in the beginning,
is now, and always will be. The UNIBUS is used throughout
the DEC line even though there may be other busses as well.
The VAX hasa UNIBUS. The System 20 provides a UNIBUS.
The KL10 mainframe has a UNIBUS. Any peripheral which
operates on one of them will operate on all of them. The
versatility of the UNIBUS makes people willing to wait for
it, and to continue investing in it. The result is a very broad
and extremely deep “investment addiction’ to the UNIBUS;

For example, compare the UNIBUS and the Q bus, both
from the dollars standpoint and the technical standpoint.
The Q bus is cheaper. It is cheaper because of computer vol-
umes, if you want to or can handle those kind of volumes.
You save money with the Q bus, but you lose the speed of
the UNIBUS. The UNIBUS runs at a speed of 300 ns, while
the Q bus runs at 600 to 800 ns.

The UNIBUS products are supported by DEC field ser-
vice, while the Q bus product is handled by distributors.
Therefore, Q bus devices are not supported on the system
level. With the money you save on the Q bus, you lose the
specialized system service of the UNIBUS.

The Q bus can do a lot of things, but its expansion capa-
bilities are limited. If you are looking to grow in the future,

CACHE/434'"™ (4K word cache
memory). Installs in: PDP-11/34 and
-11/34A without using any additional backplane space.

and we can assume that you will grow, it is best to look to
the UNIBUS or else all that money you saved on the Q bus
will have to be used to buy all UNIBUS devices.

What does all of this mean? It means you had better
have a number of very sound reasons to invest your confi-
dence in any add-in/add-on vendor. You can profit by such
associations — if you pick such a vendor who has established
a long and demonstrably good record of both product reli-
ability and product support for a very broad base of cus-
tomers throughout the world.

Rate this article: circle 7L, 7M or 7H
on Reader Inquiry Card.
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ADDRESSABLE
/O SYSTEMS

(PB 16P1)

Huntington Beach, California . . . Opto 22, originators of 2. RS 422 Balanced Differential Drivers and Receivers.
the industry standard |/O system, announces the second 3. Optically Coupled Drivers and Receivers
generation in I/O Systems in both serial and parailel 4. RS 232

configurations. PARALLEL ADDRESSABLE RACK (PB 16P1)
SERIAL ADDRESSABLE RACK (PB 16S1) Bidirectional Communication with input or
Communication with multiple input/output stations. output _modules, ;

32 station address capability per serial loop 64 station address capability.

Up to 16 power I/O modules per station Up to 16 Power Input/Output modules per station.
Switch selectable baud rate. 50 Conductor Daisy-Chain cable connects all racks
Opto 22 provided firmware includes message protocol, 8 host controller. : i

event counter, self test, watch dog timer and more n-board station address select switch.

Plug in modules provide choice of: 15272 Relay Circle, Huntington Beach, CA 92649

1. 20 Ma Current Loop. (714) 892-3313

N

Another Opto 22 product available for immediate shipment.

Circle 80 on Reader inquiry Card
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Reverse video
Blinking/blank fields

Upper/lower
case char.
Protected fields
Underlining
Non-glare screen
12 x 10 char. res.
Blinking cursor

|
1 38} SALES ORDER FORN M[[ i

® 9 Baud rates
(75-9600 Baud)
® Self test

® Auyiliary port

COMPARE SMARTS.

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you'd ex-
pect to pay extra for. But with Tele-
Video, they're standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how you can make your
next CRT buy a smart one. Contact
TeleVideo today for information.
Nationwide Field Service is available
from General Electric Co., Instrumen-

T\ il



