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MULTIBUS CACHE MEMORY 

Im a ges 16 Mbyte Address Spa ce 

T he processor independent cache 
memory board from Central 
Data Corporation allows Multibus 

and iLBX users to add fast memory to a 
system . This board images the 16 Mbyte 
Multibus address space through the iLBX 
extension to the Multibus. Access time is 
lOOns. The cache memory will store the 
most recent 4 Kbytes of data that have been 
accessed through the iLBX bus and pro­
vide a fast response time for any subse­
quent accesses to the data . At any time 

MICROPROCESSOR BOARD 

Two Level Memory Management 

,,,A'W\>' lliE 68000 MUlTIBUS CPU 
AND LOCAL MfiMOfW BOARD 

The CD68K microprocessor system board incor­
porates 256 KbytesofRAM on its CPU. The board 
moves local memory from the CPU board to a sep­
arate local memory board. The memory is acces­
sible th rough an auxiliary P2 connector bus. Up to 
two one-Mbyte local memory boards can be used 
per CPU board . The C D68K has four seria l ports, 
calendar/clock and hardware dynamic RAM refresh 
with OMA capabi lity to local memory. It incor­
porates a CMOS Real Time Clock/Ram chip. The 
board's two-level memory management architecture 
has separate segment and page maps with context 
selection register, which allows simul taneous map­
ping of up to 16 process contexts. An interrupt­
driven Centronics compatible parallel interface is 
included , with 8-bit data and status ports. Callan 
Data S ystems, Westlake Village, CA 

Write 187 
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when a cache miss occurs, and the data is 
not in the cache, the cache memory board 
automatically accesses the Multibus, up­
dates the cache, and provides the data to 
the host. This cache memory board can be 
used in lieu of dual-ported iLBX memory 
boards and is processor independent. For 
example an iAPX 186 will work with the 
board , as will a Z8000 or a 68000. The 
cache memory has parity checking on all 
of its data and tag memory. Any error con­
ditions that the board detects cause the 
board to go into a soft shutdown, with the 
processor not seeing any effect other than 
slower accesses. In such a mode, all ac­
cesses are automatically directed to the 
Multibus, and the processor can be option­
ally interrupted to handl e the error. The 
board contains a monitoring circuit for the 
Multibus, which buffers write cycles that 
are performed on the bus by other masters. 
A feature called Forced Miss Map breaks 
system memory into 1,024 pieces each 16K 
long. Central Data Corp., Champaign, 
IL 

Write 200 

EPROM PROGRAMMING SYSTEM 

Ava ilable in Byte and Word Modes 

The PR77EX is an EPROM Programming System 
developed as a fully integrated LSI peripheral. Users 
can program a set of EPROMs from a disk file or in­
dividual cell s from a terminal keyboard . A set of 
EPROMs can be copied to a disk file or to another 
set. The system includes a dual width PC board con­
figured as two independent channels, command ori­
entated software on a single density diskette, and two 
pairs of EPROM adaptor plugs. The PR77EX has 
a command orientated user interface, both byte and 
word modes, an interrupt driven programmable 
hardware timer and intelligent programming mode 
as applicable. lnterplex, Mounta in View, CA 

BUBBLE MEMORY BOARD 

For IBM PC 

Write 198 

The Bubble Drive is a bubble memory board which 
provides 256 Kbytes or 512 Kbytes of non-volatile 
mass storage on a single card and plugs into any 1/0 
slot in the PC. It functions as a floppy disk and is 
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+ 1984 Exhibition 
The most intense display of 
high perfo rm an ce com puter 
graphics equipment for current 
and future applications. 

July 23-27, 1984 
Minneapol is, Minnesota 
For information, contact the 
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111 East Wacker Drive (B) 
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(312) 644-6610 

compatible with PC-DOS I.I and 2.0. The Bubble 
Drive can be used alone or in conjunction with 
floppy and hard disks. In the following modes it can 
store programs which are disk intensive; those with 
critical data and operating system, programs and 
data files when the operating environment precludes 
the use of mechanical disk drives . Standard fea­
tures are write-protect and boot-enable switches. 
Price ranges from $995 to $1495. Hicomp, Red­
mond , WA 

Write 208 

SINGLE BOARD COMPUTER 

IBM-Compatible 

The Colby single board computer has been designed 
to be physica lly identical to the IBM-PC board on 
an 8 'Ii' x 11" format. The board holds 256K of RAM 
or to l Mbyte of RAM . It contains 8 Kbytes of 
EPROM, an integrated floppy disk controller which 
can operate dual 5 'A" fl oppy drives, an integrated 
SAS! Hard Disk Interface, as well as a 8088 proces­
sor. An 8087 co-processor is optional . Price is $569. 
Colby Computer, Mountain View, CA 

Write 199 



"Who else could squeere 512 analog input channels on 2 MULTIBUS' boards? 
Or even 128 channels on one? We've done both:' 

Try this on for size. 
Data Translation's new DT712 has 128 analog 

input channels. More than any other AID board on 
the market. Add the DT713 to get 512 inputs. 

Engineers faced with a lot of analog sensor 
inputs no longer have to add on a ton of extra boards 
for industrial process control applications. 

Now all they need is one. Ours. 
The DT712 is also extremely economical. With 

more channels, the cost per channel is at least a third 
less than anything the competition can offer. 

Besides greater cost efficiency, the DT712 also 

DT712 SERIES AID 
BOARD DESCRIPTION 

includes multiple 
triggering and scan­
ning schemes, and 

MAX NUMBER b d 
MODEL TYPE OF CHANNELS an on- oar pro-

f-------+------+--------l grammable clock. 
DT712 High Level AID 128SE/64DI Plus, a unique 
DT712 + DT713 High Level AID 512SE/256DI screw terminal 

Expanded 
DT714 Low Level AID 

DT714 + DT715 Low Level AID 
Expanded 

64DI 

256DI 

panel lets you enjoy 
easy installation of 
analog signals, and 
a very clean, noise-
free cabling connection. Fred Molinari, President 

And the DT712 is compatible with the latest 
MULTIBUS interface .. . including 24-bit addressing and 
16-bit data transfers. 

So before you get 
into a tight spot, call Data 
Translation. 

We've loosened up the 
input problem 512 ways. 

Call (617) 481-3700. 
The DT712 provides 
for up to 128 AID 
channe ls on a single 
MULTIBUS board. 

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951-646. 
European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 Tix 849-862. 
MULTIBUS is a registered trademark of Intel Corp. 

Write 95 on Reader Inquiry Card 

See our 192 pg. new product 
supplement in Gold Book 
1984, Vol. Ill , and our 336 pg. 
catalog/handbook in Gold 
Book1983. 
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CPU BOARD 

For S-100 Bus 

The Seattle Computer 8086 CPU board for the S-100 
bus is available in two versions. 10 MHz and 8 MHz. 
The 8 MHz version works wit h the 8 MHz 8087 Nu­
meri c Data Processor. Both versions operate with 
e ither 8- o r 16-bit peripherals and software suppo rt 
is avai lab le. MS-DOS is currently available and the 
Xeni x operating system is scheduled for rel ease 
later. The board's memory address range can be 
expanded to 16 Mbytes, and can be used as a stand ­
alone CPU, together with the SCP-30 1 CPU Sup­
port boa rd . or as part of a three-ca rd CPU/CPU 
Support/ MMU set. Seattle Computer Prod­
ucts, Seattle , WA 

DUAL PORT MEMORY UNIT 

256K RAM 

Write 188 

The MC68HC34 is an 8-bi t HCMOS dual-port 
RAM which facilitates communications between 
microprocessors with diffe rent bus defin itio ns and 
clock timings. It a ll ows two processors operating on 
sepa ra te buses to exchange data. Interrupt registers 
a re the mechanism by which the processors inte r­
rupt each other. The 256 Kbyte dual -port RAM may' 
be accessed from ei ther microprocessor. The 
MC68HC34 contains 6 read/write semaphore reg­
isters. Price in quantities of 1.000 is $25. Motorola , 
Phoeni x. AZ 

Write 192 

GRAPHICS DISPLAY ADAPTER 

For IBM PC and PC-XT 

The BnB Display Adapter is a s ing le board designed 
for the IBM PC and PC-XT. The adapte r will inter-
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face with high resolutio n monito rs, such as the 14" 
NEC models. The adapter prov ides suppo rt for 
e ither a color mode with 16 colo rs. o r a black and 
white mode wi th 16 levels of gray. It has direct-drive 
and composite-video monochrome outputs and can 
displayan8 x l2dotcharacterina 10 x 16dotgrid . 
The adapter provides a I ight pen interface and sup­
ports IBM PC use r se lectab le character attributes. 
It has two graphics sc reen modes and as options. two 
enhanced graphics modes. The new BoB board sup­
ports a 24.83 KHz ho rizontal rate to provide 400 ver­
tical scan lines. Price is $425. Persyst , Irvi ne, CA 

CMOS QUAD BIT SLICE 

TTL Compatible 

Write 195 

The IMI 4X2901B is a quad bit slice for use in CPUs. 
peripheral controllers and programmable micropro­
cessors. Power dissipation is 175 mw and the device 
is TTL compatibl e on both outputs and inputs. The 
quad CMOS bitsliceconsistsofa 16 by 16-bit two­
port RAM . a 16-b it high-speed ALU. a 16-bit Q­
register. and the assoc iated sh ifting, decoding and 
multipl exing circuit ry. The IMI 4X2901B is cascad­
able, has three state outputs, and provides various 
status flag outputs fro m the A LU. Each nine bit in­
struction word is organized into three groups of three 
bits each and selects the ALU source operands, the 
ALU function . and the ALU destination register. 
International Microcircuits, Santa C lara. CA 

Write 211 

S-100 INTERFACE 

Supports 10 MHz Transfer Rates 

The 8800GF2 is an inte rface for IEEE696/S-100 
bus systems which provides three full -duplex par­
a) lei 110 channels. an RS232C se ria l port and a 
se lectabl e- rate interrupt timer on a s ing le board. 
The board is designed fo r data-acqu isitio n systems. 
process cont rol. printers . or other I/O oriented sys­
tems. Each of the three parallel -data channels incor­
porates eight TTL latched input lines and eight Tri­
State output lines wi th 24mA drivers. Additional 
lines provide strobe. enable or attention signals with 
se lectable po larity. The board suppo rts data trans­
fer rates up to 10 MHz . C haracter frames can be 
7-bits or 8-bits long with odd. even. or no parity and 
one o r two stop bits. The data transmission rate is 
switch-se lectable from 50 BPS to 19200 BPS. Price 
is $325-$399. Vector Electronic, Sy I mar. CA 

Write 197 
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MULTIBUS COMMUNICATIONS BOARD 

Four Serial Channels 

The CO M-I is a s ing le board 110 communicati ons 
contro ll er. which is plug- in compatible with the 
IEEE-P796. It has an o n-board bi -directional 16-b it 
para lle l port that provides an interface to a DEC 
DR-llW. or equi valent , interface card . With thi s 
port. direct communications between the Multibus­
based system and a DEC VAX supermini . PDP-11. 
o r LSI-II minicomputer can be achieved at data rates 
of 400K words/sec. Four serial channels are in ­
c luded on the Com-I. Three of these conform to the 
RS-232C inte rface standard and accommodate baud 
rates of 307.2 K. The fou rth seria l po rt can be 
strapped fo r o ne of four modes. Each of the fo ur 
se ria l channels can be independent ly programmed 
and two OMA controllers su ppo rt OMA between 
Multibus memory and any of the on-board 110 ports. 
E ight OMA channe ls are provided , which can be 
strapped to provide OMA capabi lities to e ig ht of the 
thirteen on-board I/O sources. The Com-I suppo rts 
block transfers of64 Kbytes anywhere w ithin the 16 
Mbyte IEEE address range. Price is $2495. Matrox 
Electronic Systems, Quebec. Canada 

Write 196 



SEE 
Talented ... determined. 

proud. The people behind 
Hughes Missile Systems 
Group challenge 
themselves at the leading 
edge of technology. In an 
environment that both 
stimulates and actively 
supports a diversity of 
technical contributions. 
Scientific resourcefulness 
... coupled with creative 
engineering. These people 
have made it an art. 

At Missile Systems Group, 
Hughes people have been 
involved for over 30 years in 
the development of 
advanced tactical guided 
missile systems. They are 
implementing technologies 
to develop increasingly 
"smarter" weapons. Meeting 
national defense needs. And 

ERFECTION 
maintaining a strong 
leadership position in the 
guided missile field. 

At Hughes, there is a 
stimulating relationship 
between the people and 
their work . Between the 
individual and the team. It's 
a relationship that provides 
opportunity for substantial 
individual contribution. A 
relationship that considers 
personal development to be 
a key ingredient. That 's 
what Hughes Missile 
Systems Group is all about. 
People. People with 
integrity, vision and 
dedication. People 
participating in 
extraordinary ways. 

People like you. 
Cu rrent openings: 
• Electro-Optical 

Engineers • Missile 
System Analysts 
• Software Designers 
• Radome Analysts & 
Designers • High Power 
Transmitter Designers 
• Power Supply Design 
• Hybrid Process 
Engineers • MIC 
Fabrication/Packaging 

Send your resume to: 
Hughes Missile Systems, 
Engineering Employment 
Dept. DD-4, Fallbrook at 
Roscoe , Canoga Park , 
CA 91304. 
Crealing a new world with electronics 
r------------------, 
I I 

:HUGHES : 
I I 

L------------------J 
HUGHES AIRCRAFT COMPANY 

Proof of U .S. Citi ze nship Required . 
Equal Opportunity Employer. 

MISSILE SYSTEMS GROUP 
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BUBBLE MEMORY SYSTEM 

For VME-Bus Microcomputers 

The VM I-1 is a bubble-memory system which 
a llows VME-Bus machines to make use of solid­
state mass storage in applications where electro­
mechanical media such as disk and tape are unsuit­
able. The VMl-1 system provides 256 Kbytes of non­
volatile mass storage and is expandable to 8 Mbytes 
with the use of expansion boards. A controller, de­
signed around a Z-80 microprocessor, is provided 
on the YMI-1 printed-circuit module. The control­
ler handles bubble-device formatting and control , 
interfaces the bubble-memory system to the VME­
Bus bus structure, and provides for both soft- and 
hard-error detection and correction . Data transfer 
rate from /to the bubble devices is 130 Kbits/sec. 
Price is $1,799. Bubble-tee, Dublin , CA 

Write 207 

VMEBUS BOARD 

Provides 32 Channels 

The DSSE32IN Digital Input Board is compatible 
with the VMEbus and gives the user 32 isolated 
opto-coupled input channels . Each digital input is 
debounced by CMOS circuitry and input states are 
displayed on the board's front panel by eight LEDs. 
The board appears to the system as four consecutive 
memory locations whose base address can be lo­
cated anywhere in the 23-bit address fie ld by means 
of jumpers. An onboard DC/DC converter provides 
a floating 12 volt power supply. Two 37-pin front 
panel connectors provide access to the input sig­
nals. Price is $895. Data-Sud Systems/ U.S ., 
Tempe, AZ · 

Write 201 
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DISK CONTROLLER 

Intermixes Disk Drives 

The SC72 Disk Controller permits intermixing of 
disk drive types, on DEC PDP-ll/70 CPU's. With 
the SC72 , any fou r industry-compatible disk dri ves, 
operating at data transfer rates of2 Mbytes, can be 
~ntegrated into a single subsystem . Data packs are 
compatible and interchangeable between DEC 
RM03 67 Mbytes, RM05 256 Mbytes , and RP06 
174 Mbytes, drives and the compat ible disk drive 
subsystems. The RH70 emulation allows software­
transparent operation under RSTS-E , RSXllM, 
RSX ll M+, and other DEC operating systems. It 
also has a 32-bit ECC for data error correction/de­
tection on single-bit error bursts. Price is $7950. 
Emulex, Costa Mesa, CA 

Write 205 

STD BUS GRAPHICS CONTROLLER 

With Software Support 

The ST4505 STD Graphics Controller is a 64 Kbyte 
video memory board which generates a display of 
640 x 480 pixels. The controller has user selectable 
wire wrap options for TTL-compatible or compos­
ite video and sync selection, external clock input , 
and a combination of external video and sync from 
other video display products. Multiple ST4505 
boards may be chained together to generate grey 
scale or color outputs. Other options pennit 1/0 and 
memory residence addresses to be changed to fi t sys­
tem requirements. A CP/M compatible software 
support package is provided an 8' diskette with each 
unit. This software supports Plot , Draw, Label, 
character drawing, and associated functions. 

• .-.• 
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design arts show plus the first 
totally computer-generated 
Omnimax film. 

July 23-27, 1984 
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For information, contact the 
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ST4505 is shipped with the software, source code, 
example BASIC programs, and a technical manual. 
Price in quantities of 50 is $450. Applied Micro 
Technology, Tucson , AZ 

EPROM PROGRAMMER 

For 1-16K EPROMS 

Write 191 

The PROGRAMMER 4+ is an EPROM program­
mer which features an RS232 serial interface and 
can be used with almost any computer or "dumb" ter­
minal. The single board unit can handle lK through 
16K EPROMS and comes with manual, schematic, 
and floppy disk with software and source code. The 
unit wi ll Test , Read , Program EPROMS, Save To 
and Read From disk in either ASCII , hex or object 
code. User may convert small EPROMS into a 
larger one and vice versa. No custom installation of 
software is needed if host system has a CP/M Punch 
and Reader installed at 1200 baud. Price is $199. 95. 
Periphco, Santa Clara , CA 

Write 210 



NEW LITERATURE 

Intell igent CRT Programmer Bulletin . This 
two-page illustrated bulletin from Reliance Electric 
Company describes the Model 45Cl00 portable In­
telligent CRT Programmer. The CRT Programmer 
is given a "personality" that allows its use with all 
AutoMate PCs by downloading an executive pro­
gram from a micro noppydisk into its main memory. 
The bulletin includes Intelligent CRT software and 
micro noppydisk features plus a modes table, spe­
cifications, and product illustrations. 
Reliance Electric Write 255 

Software Directory. This 210-page catalog from 
Zilog lists vendors supplying software products 
compatible with Zilog's System 8000 family of 
16-bit UNIX-based supermicros, an<l with the ZS, 
Z80 and Z8000 microprocessor families. Product 
data provided include product descriptions, price, 
source availability, language in which the software 
was written , date of first shipment , and number of 
installations. 
Zilog Write 257 

Monolithic High Speed 
AID Converters 

AID Converter Brochure. This 18-page brochure 
discusses SDA 5010, SDA 6020, SDA 5200N, and 
SDA 5200S AID converters . The brochure contains 
a general introduction to the product 1 ine and in­
cludes functional descriptions, technical specifica­
tions, block diagrams and applications criteria. 

~~~· (>"ti>' ff • . .. 

Siemens Write 256 

THE·-·­
DESIGN 
AID . 

Design Reference Guide. This design referenc;e 
guide from Bishop Graphics contains a comprehen­
sive collection of tab les, graphs , charts, formulas 
and other frequently used design information. En­
titled , The Design Aid, technical reference informa­
tion includes drill charts, components lead spacing 
formulas , decimal equivalent charts, logic informa­
tion , metric conversion tables, bare wire gauge 
diameters, Ohm's law equations, symbols for geo­
metric tolerancing and component definitions. 

A Hand~w-To" 
Qeslgn nee 
Gulde For E1111in.ers, 
Oealgners & Drafter$ 
_ ., 
@~~~·:"' 

MANCHESTER CODING 
DATA BUS 

156 

Bishop Graphics Write 252 

Coding Data Bus Application Note. This 
12-page application note from Data Device Corp. 
(DOC) discusses various techniques for transferring 

/ data on a serial data bus network. Titled, "Manches­
ter Coding Data Bus," the note describes Manches­
ter Coding and its use in MIL-STD-1553, NARO 
SRANAG Standard, Ethernet , and Local Area Net­
works . The benefits of establishing a standard are 
noted along with an explanation of the differences 
between Manchester Coding and non-return-to-zero 
(NRZ) code. 
DOC Write 254 

Semiconductor Data Book. This data book 
from Rockwell International contains technical 
information concerning their products. The book 
discusses the R6800 microprocessors and periph­
erals, the R6500 microprocessors and peripherals, 
the R6500 microcomputers, memory products, in­
tell igent display controllers, microcomputer devel­
opment systems. the AIM 65 microcomputer fam­
ily, the AIM 65/40 microcomputer family, the RM 
65 microcomputer module family, integral modems 
and T-1 pulse code modulation devices. 
Rockwell International Write 264 

Factory Automation Publications Catalog . 
This catalog from The Manufacturing Technology 
Bookstore, a division of Tech Tran Corp., covers the 
latest publications on factory automation. The cata­
log features 30 titles on such subjects as industrial 
robots, nexible manufacturing systems, computer 
vision and assembly automation . Other topics, like 
automated inspection, product design for automa­
tion and numerical control are covered. 
Tech Tran Write 251 

Simulation Multiprocessor Brochure. Elec­
tronic Associates, Inc.'s six-page brochure on Sim­
star, its new-generation engineering simulation 
multiprocessor, gives the reader an overview of the 
automated simulation system, focusing on hard­
ware, software, applications, new concepts, and the 
benefits derived from Simstar's real -time simulation 
capabilities. 
Electronic Associates Write 267 

EPROM Erasing UV Equipment Catalog. 
This 12-page color catalog from Spectronics Corp. 
features the company's line ofEPROM Erasing Ul­
traviolet Equipment. Ten erasing systems are de­
scribed, with capacities ranging from 9 to 336 chips. 
Also included in the catalog are ultra-high intensity 
grid lamps, d igital UV radiometers, and UV­
absorbing eye and face wear. 
Spectronics Write 253 

Unix Gu ide. This second edition of The Unix 
Guide from Pacific Micro Tech includes coverage 
of System V, System III, Version 7, UniPlus +, and 
Berkeley enhancements. The Guide provides an 
overview of available software, including mi ­
crocomputer implementations. Coverage of com­
mands , libraries , system calls, and reference 
documentation is included . Overviews are provided 
to relate software tool s in areas such as text editing, 
graphics , networking and interprocess 
communication . 
Pacific Micro Tech Write 250 

Business Graphics Book. This 54-page book 
from Hewlett-Packard presents an approach to pre­
paring business graphics. The book instructs read­
ers on how to display information with 150 illustra­
tions and four-co lor photographs. The book covers 
topics such as defining the audience, stating the ob­
jective. planning and scheduling time, choosing 
charts , following design principles, writing mes­
sages. and working with color. The book instructs 
readers on 1he mechanics of creating charts for pres­
entations and reports. 
Hewlett-Packard Write 258 

RSX-11M. This application note from Gould has 

Seeps to Effective 
Business GraphiC! 

been written for users of the 9508S. It gives an over- •'lll!ll•lll!ll•_•_ll_!lll.~ll.:=llll-!!l-:111~ 
view of RSX-llM , a disk-based, real-time, multi- --~--·~ .. --w 
user, multi-tasking operating system and explains 
how to modify the terminal editing characters for the 
9508S so they are the same as those used by the 
RSX-llM . It explains the programs which execute 
on the PDP-11 and communicate with the 9508S. 
There are step-by-step terminal sessions for each of 
the three programs which can be used to commu­
nicate with the 9508S. 
Gould Write 260 ..} GOUL_! 
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The first true Multibus single ... board computer 
The MPA-2000 is highly qualified 

for the top slot. It's the first to offer the 
iAPX-186 CPU. The first to offer 512KB of 
dynamic RAM. And , the first with 
architecture that allows plug-in modules 
with multiple OMA channel support. 

That makes it the first CPU and 1/0 
processor that combines: data processing, 
data communications, local area networking, 
disc 1/0 and similar peripheral functions . 
Standard data communications packages 
ava ilable include; 3270 BISYNC, 3270 SNA 
(LU 1, 2 & 3), X.25(CCITT1980), SDLC 
and HDLC (LAPB). Operating system 
portat ions include; iRMX-86, PC-DOS, 
MTOS-86 and VRTX-86. In all, it has 
sufficient perfo rmance and capability 
to replace 2, 3 or 4 board members in 
many applications. 

With that outstanding resume, it's 
easy to see how the MPA-2000 became 
the unchallenged Chairman of the Boards. 

For complete specifications and 
ordering information, call o r write 
Metacomp, Inc., 9466 Black Mountain 
Road, San Diego, California, 92126, 
(619) 578-9840 . TWX 910-335-1736 
METACOMP SDG. 

Ask fo r the resume of the 
Chairman of the Boards. 

The MPA-2000 is a trademark of Meracomp. Inc., 
MU LTIBUS, and iRMX-86 arc trademarks of Intel Corp., 
PC-DOS is a trademark of IBM Corp.; MTOS·86 is a 
trademark of Industrial Programming. Inc.; VRTX-86 is a 
trademark of Hunter and Ready, Inc. 
©Copyright 1984 METACOMP, INC. All rights reserved. 

THE MULTIBUS BREAKTHROUGH PEOPLE 
See Us at Mini Micro Northeast, Booth 2144 Write 92 on Reader Inquiry Card 



CALENDAR 

May 1-4 
CAD/CAM Systems. Los Ange les. CA. ICS 6305 
Arizona Pl.. P.O. Box 45405. Los Angeles. CA 
90045. (213) 417-8888. 

May 1-4 
Designing with 16-Bit Micros. Washington , D.C. 
Contact: ICS 6305 Arizona Pl., P.O. Box45405, 
Los Angeles. CA 90045. (213) 417-8888. 

May 13-17 
Computer Graphics '84. Anaheim Convention 
Center, Anaheim , CA . Contact : National Com­
puter Graphics Assoc iation. 8401 Arlington Blvd. 
Suite 601 , Fairfax , VA 22031. (703) 698-9600. 

May 15-17 
Electro '84. Bayside Exposition Center. Boston. 
MA . Contact: Jerry Fassler. ECI. 8110 Airport 
Bl vd .. Los Ange les. CA 90045. (213) 772-2965. 

May 16-18 
Inte rna tiona l Conference on Modeling Tech­
niques a nd Tools for Per fo rma nce Ana lysis. 
Paris . France. Contact: Conference Secretariat. 
INRIA. Domaine de Voluceau. Rocquencourt. 
B.P. 105-78 153 Le Chesney Cedex. France. 

May 22-24 
SEM ICON/WEST '84. San Mateo. CA. Con­
tact: Susan Casti llo. Se miconductor Equipment 
and Materia ls Institute . 625 Elli s St.. Suite 212. 
Mountain View. CA 94043. (415) 964-5111. 

May 22-25 
COMDEX/S PRI NG '84. Georgia World Con­
gress Center. Atlanta . GA . Contact: The Interface 
Group. 300 First Ave .. Needham . MA 02194. 
(617) 449-6600. 

May 31 , June 1-2 
Persona l Computer and STD Computer Inter­
fac ing for Scientific Inst rument Automation. 
Virginia Tech , Blacksburg. VA 24061. Contact: 
Dr. Linda Leffel. C.E.C.. Virginia Tech . (703) 
961-4848. 

June 3-6 
Summer Consumer Electronics Show. McCor­
mick Place , Chicago, IL . Contact: SME. I SME 
Drive. P.O. Box 930. Dearborn . Ml 48128. (3 13) 
271-0023. 

June 5-7 
11th International Symposi um on Computer 
Architecture. Rackham Building. Ann Arbor. Ml 
48109. Contact: (3 13) 764-8 157. 

June 5-7 
NEPCON EAST. Bay,ide Exprn.i ti on Center. 
Boston . MA . Contact: CEG. Dept. .. M ... P.O. Box 
3833. Stamford . CT 06905. (203) 964-0000. 

June 5-7 
6th Sym posiu m on Mass Storage S)·stems. 
Marriott Mark Reso rt. Vail. CO. Contact: Be r­
nard O'Lear. NCAR . P.O. Box 3000. Boulder. CO 
80307. (303) 494-5 151. 
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June 11-14 

CADCON/East. Bo, ton. MA . Co ntac t : 
Regi;trar. Morgan-Grampian Expo>itions Group. 
2 P'dl·k Ave . . New York , NY 10016. (2 13) 340-9780. 

June 11-14 

ATE East. Boston. MA . Contact: Reg istrar. 
Morgan-G rampian Expositions Group, 2 Park 
Ave .. New York . NY 10016. (2 13) 340-9780. 

June 12-14 

IBM User Show. London. England. Contact: 
Online Conferences LTD. Pinne r Green House, 
Ash Hill Dri ve , Pinner HAS 2AE . Middlesex , 
UK 01-868-4466. 

June 12-15 

Data Communications. Boston. MA . Contact: 
Ruth Dordick. ICS. 6305 Arizona Pl. . P.O. Box 
45405, Los Angeles. CA 90045. (213) 417-8888. 

June 13-15 
Systems Analysis and Design . Contact : The 
Institute for Profess ional Education. 1515 North 
Court House Rd .. Suite 303. Arlington. VA 22201. 
(703) 527-8700. 

June 14-17 

C'84 Internat ional Computer Show. Cologne. 
Germany. Contact: Ge rman American Chamber 
of Commerce Inc .. 666 Fifth Avenue. New York. 
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