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It Just Could Be 
The Best Networking Decision 

You·n Ever Make. 

• Distributed networking 
with centralized control. Etherne~ 

• Major wiring reductions 
and port security. 
If this sounds like the best of a 

LAN combined with the best of 
a data PBX, then you've got (IE 
the message. And the mes-
sage is the ABLE MINX. 

ABLE MINX is the central 
component of a highly advanced 
asynchronous switching network. It 
not only gives you the best of both 
worlds, it also has benefits that no 
LAN or DABX can match, like: 

o A price per user which is half that 
of most LANs and at least one­
third less than most switches. 

0 Baud rate support to 38.4K-
twice that of other systems. 

MINX lets you start with as few 
as 16 ports and expand to a virtually 
unlimited number through ABLE's 
Integrated Network Exchange (I NX). 
Equally important, MINX doesn't 
lock you in. You get full asynchronous 
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Ethernet Server 

MuxMaster 
16 Port Terminal Server 

MuxMaster 
16 Port Terminal Server 

MuxMaster 
16 Port Terminal Server 

MuxMaster 
16 Port Terminal Server 

MuxMaster 
16 Port Terminal Server 

compatibility and the ability to expand 
into other environments when you 
wish. You can free an Ethernet from 
terminal networking overload, or 
integrate with other networks. 

write now. 
ABLE Computer, 
3080 Airway Ave., 
Costa Mesa, CA 
92626 (714) 
979-7030, TWX 
910-595-1729, 
TLX 668307. 
EUROPE, 287 London 
Road, Newbury, Berkshire RG13 2QJ, 
England, (0635)32125, TLX848715. 

-- - - - - --- - - - --- - - - - ---· - - - -- - - - - - --- - - - _ .. ----- - - . -· ---- - - - - - - -- . -
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In Networking, We're ABLE. 
DEC, VAX, VAXmate. MicroVAX are trademarks of Digital 
Equipment Corporation; Ethernet is a reg istered trade­
mark of Xerox Corp. 
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The most popular integrated 
text and graphics terminals 

More reasons why HOS sells 
more graphics tenninals: 
Human Designed Systems leads the graphics terminal 
industry. In 1985, and again in 1986 we shipped more 
graphics terminals than any company except DEC, Tek­
tronix, Hewlett Packard and IBM. In 1987 we reported 
higher sales and greater revenue than any other year in 
the company's history. Thanks to you. 

We think that all of this success comes from offering more 
performance, better compatibility, and greater value to 
users of DEC and Tektronix compatible terminals. Our 
full range of terminals is priced from $795 to $1595. 

Human Designed Systems' integrated text and graphics 
terminals are the only products available that offer full, 
guaranteed emulation of the DEC VT220 and Tektronix 
4014 with an extra-large 15" screen, multiple computer 
connections, up to 1056 x 800 pixel resolution and a 

one year warranty that protects your investment. You can 
add a mouse or digitizer for easy graphics input, and you 
can print to a number of popular printers, including laser 
printers. 

If you buy VT220 or 4014 compatible terminals you owe 
it to yourself to see why we sell more of them than any 
other independent manufacturer. See the quality, flexibil­
ity and value that our display products offer. 

For a free trial of an HOS termi­
nal Call 1-800-HOS-1551 x 144 

HDS 
human designed systems 
the leading independent graphics terminal vendor 

ENTER 697 ON READER CARD 
HDS is a uademark of Human Designed Systems, Inc. DEC, vr are trademarks of Digital Equipment Corporation. Tektronix is a trademark of Tektronix, Inc. According to Dataquest, only DEC, Tekcronix, 
Hewlett Packard and IBM shipped more graphics terminals than Human Designed Systems in 1985 and 1986. Cl Human Designed Systems, Inc. 3440 Market Street, Philadelphia, PA 19104. In PA caJI 
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N1100 PLUS N1100 

• 4 Mbytes DRAM • 2 Mbytes DRAM 
• 8 KBytes Cache • Memory Management 
• Hardware Floating Point • Serial Line Unit 
• Memory Management • Universal Boot ROM 

J-11.POWER FOR OPTIMUM 
PERFORMANCE 

FITS ALL EXISTING CPUs­
NO BACKPLANE CHANGE 

Call ED GRIFFIN for FREE PRODUCT INSTALLATION GUIDE 
(800) 233-1837 Ext. 420 In Calif. (714) 261-8811 Ext. 420 

•UNIBUS •PDP •J-11 are registered trademarks of DIGITAL EQUIPMENT CORPORATION 

NISSHO 
ELECTRONICS 

17310 Red Hill Avenue, Suite 200, Irvine, California 92714 • FAX (714) 261-8819, TLX 181-308 

ENTER 654 ON READER CARD 
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OPUS220 IS HERE! 
THE FIRST DEC/ANSI TERMINAL WITH WINDOWING AND 
FREE 24-HOUR REPLACEMENT SERVICE AT A PRICE OF $559. 

Got your eye on a DEC® VT220™ 
terminal? Esprit's new OPUS220 will 
knock it right out of the picture. 

OPUS220 is the first VT220 com­
patible that does windows. User­
friendly, PC-like "Express Windows" 
that allow you to suspend ongoing 
applications, display important infor­
mation like help screens, then re­
trieve original screen data when you 
resume. Only Esprit puts such ver­
satility at your fingertips. 

For virtual terminal environments 
like UNIX TM and VMS TM, Esprit's 
OPUS220 performs like no other. It 
provides up to four pages, each 
independent and supporting a dif-

ferent application. OPUS220 also 
features a 14" dark-background, 
high-contrast video screen that's 
brighter and sharper than DEC's. With 
"touch-tilt" and a "lazy susan" swivel 
that make viewing easy from every 
angle. Enhancements that helped the 
OPUS design win a 1986 Industrial 
Design Excellence Award for func­
tionality as well as good looks. 

Now the clincher. OPUS220 is 
backed by an industry first: Esprit 
Express 24-hour replacement ser­
vice, free for a full year. No one goes 
as far to guarantee quality and per­
formance. Yet OPUS220 lists for hun­
dreds less than DEC's VT220. 

C ... TC:O .4CO t'\ltJ DS:AnS:D ('Al>n 

The more you compare, the easier 
it is to see why smart terminal buyers 
are clearing their desks for the new 
OPUS220 from Esprit. for the 
dealer nearest you, call toll free: 
(800) 645-4508. New York State: 
(516) 293-5600. 
DEC*, DEC VT220 '" and VMS '" are trademarks of Digital 
Equipment Corporadon. UNIXN Is a trademark of AT&..! 

Esprit Systems, Inc., 100 Marcus D[, Melville, NY 11747. 



1111111111111111111111111111111111111111111111111111111111111111 ' 

111111111111111111111111111111111111111111111111111111111111111 

111111111111111111111111111111111111111111111111111111111111111 

Regulate your data transfer rates with MDB's 
DRll-W family of DMA controller modules. 
Controllers that really control! Only MDB's unique throttle 

design lets you manage peak I/0-rate CPU loading during OMA 
transfers. 

All it takes is one greedy device to cause down-time for every 
one else on line. Whether it's a high-res graphics terminal or a 
second CPU in the system, these "OMA hogs" can demand the full 
attention of your data files - to everyone else's detriment. 

The throttle design is found throughout 
MDB's DRll-W family of OMA modules. Now 
the system designer can optimize the balance 
of CPU power versus OMA I/O rate to demand­
ing elements in the system. The MOB OMA 
throttle is infinitely variable, and keeps the 
rate from surging over the set point. 

It's the difference between reliable ope­
ration, or an intermittent, unthrottled system 
with disk "data late" errors. 

options). And 100% DRll-W bus compatibility provides unbeatable 
connectivity, even the linking of Q-Bus™ and Unibus™ processors. 

Plus, members of the MOB DRll-W family even allow you to 
change board parameters without powering down. 

Call or write for more information on the enhanced system 
performance that only MDB's DRll-W OMA controller modules can 
give you. 

~[)fl 
SYSTEMS INC. 
- We put the State of the Art to work -
Corporate Headquarters 1995 N. Batavia Street, 
Box 5508, Orange, CA 9261 .~·5508 · TEL: 71<1-998-6900 
· lWX: 9!0-593-1339 · FAX: 71'1-6.H-'106o 
FORUNITEDKihGIJOM MDB Systems U.K., Ltd. 
Unit 13, lntec 2, Wade Road, 
Basingstoke, Hants. RG2-i ONE · TEL: 0256 -16.J 767 
· TELEX: 858389 MDBSYS G · FAX: 0256597<18 They're all fully DEC™ compatible, plus 

a lot more. On-board transceivers enable 50 
foot line lengths (up to 1000' with long-line 

1bis dual size board offers all features of our 
standard version, plus block-mode DMA, trans­
fer rate over 2MB/sec., switch-selectable DRJJ-W 
and DRVJJ-WA modes, double-buffered data regis­
ters, and the unique MDB DMA throttle. Plus 
unmatched connectivity to ... 

FOR WFSTERJV Et/ROPE MDB Systems IRL., Ltd. 
Portumna Co. Galway, Republic of Ireland 
·TEL: (0509) 4116.V41-1l .~ ·TELEX: 50918 MDBEI 
· FAX: (0509) -1!-1-17 

DEC, Q-Bus, Unibus, IAf and Micro'Af 
are trademarks of Digital Equipment Corporation. 

VAXtoMICROVAXtolBM4300toDATAGENEU 
toMEGATEKtoUNIBUStoCHROMATICStoRASTI 
'ECHNOLOGYtoQ-BUSteVMEteVAXteMl~DftVJ 



Introducing the Ditto 221XL . • • 
Except for superior resolution, incredible 

graphics, larger screen, over 11 major 
improvements, and the industry's 

longest warranty . . . It's just another 
DEC VT220* Compatible 

ment with the H([ video 
VVU'T'~at.iMl'r6 ucts Co. It has all 

res of the DEC VT220 plus over 11 major 
improvements, including superior resolution, dual host port 
ability and a larger screen. And with the 221 GXL upgrade 
you can create incredible graphs, charts, plots, drawings and 
many other monochrome graphics ... without disturbing 
any of the 221 XL's alpha-numeric features. 

Best of all, the Ditto 221 XL is available with a four-year 
warranty, the longest in the industry. And all this quality, 
reliability and service comes with a price tag that's hard to 
beat. 

See why thousands of users are choosing the Ditto 221 XL 
over any other VT220 compatible. For more information and 
spec sheets, write. or call Networx today at 1-800-531-0019 
or (516) 754-2798 within New York State. 

188 Main Street • Northport, NY 11768 

*DEC VT220 is a trademark of the Digital Equipment 
Corporation. 
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Is YourGraphicslerminal? 
Life is too short to waste time suffering from compromises in 
your graphics tools. You deserve a terminal that's easy to use, 
draws fast , and performs Tektronix 4010-4014 and Digital 
Vf220/100 emulations without a hitch, and looks sharp doing so. 
We've got five of them in our G0-200 Series, and the choice is 
yours. You won't have to compromise your budget either! With 
integrated alphanumerics and graphics starting at $795, 
you can concentrate on choosing the graphics features you want. 
And if your needs change later, you can upgrade throughout the 
line. We'd like to show you. So phone us. We make house calls. 

Call 1-800-GRAPHON for the cure. 

C GraphOn 

The brain of every G0-200 Series terminal is a powerful 68000 microprocessor. Its face is a crisp, 
flicker-free, 60Hz non-interlaced 14 inch display. And in its heart you 'll find an integrated personality 
that works with a mouse and with you , all backed by the best technical hotline around and a full one­
year warranty. 
The chart will help you choose a GraphOn model that's right for you . Detailed technical specifications 
are available from GraphOn Corporation , 1901 South Bascom Avenue, Campbell , California 95008. 
GraphOn and GO are registered trademarks of GraphOn Corporation Digital and KeG IS are tr.t.demarks of Digilal Equipmelll Corpor.ition. Tektronix is a trademark 01 Tek1ron1x. Inc 
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Changing Concepts In Applications Software: 
The User Takes Command 
Users refuse to allow their applications 
software to dictate how they do their work 
byJimMeade 

UNIX/VMS Union: Simple, Powerful 
Solutions 
Support of UNIX and TCP /IP on VAX/ 
DECnet maximizes capabilities/by Dan 
Landermann 

Don't Trade In That DECsystem ... Yet! 
Avoiding business disruptions can outweigh 
new technology benefits/by Evan Birkhead 

DEC Compatible Database Management 
Systems Vendors Directory 

DEPARTMENT FEATURES 

DIRECT FROM DEC 

95 VAXmate Engineering Team's Challenges And 
Resolutions Designing an MS-DOS device that 
truly integrates/by Tony Trop'[Yito 

SYSTEMS A SORWARE 

72 Digital Users Accept UNIX As UNIX penetrates 
environments containing Digital hardware, the 
opportunities for UNIX-based applications 
increase/ by Jim Brunet 

J 4 The Many Flavors Of UNIX/by Ji'Yrf, Geers 

80 Product Review: WordPerfect Corp.'s 
WordPerfect VAX and micro users alike can reap 
the rewards of fast, efficient, and elegant word 
processing through the union of the VAX and 
WordPerfect/by Donald R. Goss 
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85 Product Review: Unipress Software Inc.'s 
viPlus Instead of trying to decide which UNIX/ 
Ultrix editor is best for you, use both/by Walter 
Zintz 

88 IBM Vs. Digital IBM's inability to effectively 
support the online environment heralds Digital's 
fortune/by Gary Neidhardt 

DATA COMMUNICATIONS 
92 TCP /IP Solves Network Interconnect Problems 

Networking provides a standardized well-supported 
method of computer interconnection/by Nancy 
Conner 

PERIPHERAL SUBSYSTEMS 

97 Product Review: Trimarchi Inc.'s E-Z Box The 
E-Z Box provides removeable disk drives with 
improved security, transportability, 
interchangeability, and reliability/by Scott Taylm 
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102 The Incredible Shrinking Graphics System 
ASICs spawn the next generation of interactive 
graphics controllers- smaller, less expensive, and 
more powerful than their predecessors/ by Bill 
Stronge and Matthew Reiner 

INDUmlAL AUTOMATION 
108 Inexpensive Frame Grabbers Herald The 

Automated Factory Of The Future Sophisticated 
Micro VAX II image processing hardware/software 
provides advanced automation to almost all 
industries/ by Dr. Robert J. Porter and John 
Molinari 
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112 Extending PDP /Micro VAX Functionality A 

wealth of products available for the VME and 
Multibus environments provides Q-bus users an 
effective alternative to traditional expansion 
avenues/by Don Turrell 
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Southern Calif-based artist Bill 
Buerge, illustrates the quiet 
coexistence of multiple industry 
standards possible in the Digital 
environment using third party 
solutions. 



VAX™ power at PC prices. 
Digitals VAXstation™ 2000 is the smallest, 
lowest-priced VAXstation yet. 

Digital's VAXstation 2000 is a high-performance, 
entry-level workstation with all the benefits of 
Digital's VAXNMS family of computers. And it 
can be configured from under $4600.00 . 

The VAXstation 2000 features a single-board 
computer with VLSI MicroVAX II™ supermicro­
processor, a floating-point unit, system memory, 
Winchester disk controller, tape controller, diskette 
controller, video controller and monitor, mouse, 
keyboard, printer and communication serial lines. 
You get the power of a VAX in a box about the 
size of a large dictionary. 

The VAXstation 2000 is available with either a 15 
or 19 inch color or monochrome monitor and it 
can be configured as a disk or diskless version. It 
comes with either the ULTRIX™ or MicroVMS™ 
operating system and is fully compatible with the 
other members of the VAXstation family-the 
VAXstation II and the VAXstation 11/GPX. 

It is ready to attach to a ThinWire Ethernet network 
by incorporating an Ethernet controller. 

MTI is an authorized distributor of Digi..al and we 
can provide you with all the back-up service and 
support you need. Call today. 

Authorized Distributor 

MTI SYSTEMS CORP. 
A SUBSIDIARY OF DUCOMMUN INCORPORATED 

I 

Now offices in Connecficuf, Georgia_, Alabama, Wisconsin1 Colorado and Arizona! And additional offices in Florida and Calirornia! 
Call: 800/64S-6Sl0 

New York: 718/767-0677, 516/621-6200, 518/449-5959, 212/226-2337 New Jersey: 201/227-5552 
Massachusetts: 617/270-9890 Connecticut: 203/284-8109 Pennsylvania: 412/931-9351 Ohio: 216/464-6688 , 513/531-0688 

Illinois: 312/773-2300 Kentucky: 502/499-6656 Georgia: 404/447-5252 Florida: 305/682-6923 
Alabama: 205/830-9526 Wisconsin: 414/785-5500 Colorado: 303/799-8525 Arizona: 602/431-0016 

Utah: 801/544-0444 California: 818/718-0073, 714/220-6487, 619/268-4730, 408/947-3588 

VAX , VAXstacion , VMS, MicroVAX II , ULTRIX, MicroVMS, are trademarks of Digital Equipment Corp. 

ENTER 611 ON READER CARD 
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Why Digital Should Acknowledge The Mac 

T
he Macintosh is making serious headway into 
Digital Equipment Corp.'s major computing 
sites. Thus far, the driving force behind Mac-to­
VAX connectivity has been either Apple's third 
party or startups, but some of the manufacturers 

from the Digital industry-such as Technology Concepts 
and Excelan-are active as well. 

The growing legion of these communications hardware 
and software producers have developed bidirectional file 
transfer capabilities, virtual disk functionality, and VT 
terminal emulation programs for the Mac, and gateways 
that allow AppleTalk networks to connect with Ethernet. 
The Mac can now participate as a node on 
implementations of DECnet. The market has been 
bombarded with more than a dozen new companies 
offering Mac-to-VAX solutions. 

Much of the momentum for the trend has been the 
growing acceptance of the Mac by engineers. The Mac is 
one of the application development machines of choice for 
many designers. Macs and VAXes are already online 
together on the huge Ethernets at GTE, Hughes Aircraft 
Co., McDonnell Douglas, and Lawrence Livermore Labs. A 
division at DuPont is tossing its VTlOOs and VT240s in 
favor of the Mac. The U.S. Navy, h istorically a strong 
Digital user, has placed a large order for Macs, and will 
integrate them into its Digital environment. Government 
agencies are also high-quantity buyers of Macs. 

The inclusion of the Macintosh into Ethernet systems 
makes these Digital environments that much stronger. 
It's an integration of systems that make sense together. 
Each is the most accepted solution in its area of the 
industry. If a systems designer prefers front-ending his 
VAX computing with a Mac, he now has the freedom to 
make that choice. 

Nevertheless, Digital is aware that the relationship 
could result in competition with Apple. Not only is the 
Mac an alternative to Digital terminals, but it could 

12HARDCOPY/ September1987 

eventually replace VAXstations and MicroVAX 2000s. 
This should not be the primary concern, however. In 

the long run, it will be to Digital's advantage to support 
the union of these two snowballing technologies. Apple is 
supportive. At Mac World in Boston last month, Apple's 
Peter Hirschberg said that the Mac is a fabulous device to 
work into a DECnet. He also said that Apple has thrown 
more marketing into Digital connectivity than IBM 
connectivity. 

Without question, the Apple third party, which has a 
close relationship with Apple, would like to get some form 
of support or stamp of approval from Digital as well. 
There are indications that an official statement is coming 
soon from Digital, acknowledging that the VAX/ Mac 
marriage is a viable alternative. At its ACT in Atlanta, 
for instance, Digital uses a Macintosh as part of its 
Ethernet office simulation. 

Digital's track record is good. It made a very valid 
commitment at the microcomputer level to running MS­
DOS programs in VAX environments via the VAXmate 
and Digital Services for MS-DOS. But now we'll learn how 
open Digital has become, based on whether it accepts 
Apple's participation, or refuses to make marketing 
agreements to support it. 

Publisher 



Call it the 
computer phics 
free3om mac · e 

Take the load off your host 
CPU in both Q,bus and Unibus 
DEC computers with our new 
VCK-Q/U tightly coupled com, 
bined graphics controller and 
single board computer. Our new quad 
height board gives you a stand,alone 
68010,based computer and an advanced 
CRT controller to do graphics primitives, 
zoom, pan and scroll. On board to lend power 

Our new VCK-Q/U 
board systems liberate 

DEC Q-bus and Unibus machines. 
1\X or Microvax, a formidable combination indeed. 

to the 68010 are 1-megabyte of system RAM, fast OMA circuitry, serial I/O ports 
and a SCSI port for a hard disk. 

One VCK-Q/U provides 1024 X 1024 X 8 to display 256 colors out of 16 million. 
Multiple VCK-Q/U's can be used together to extend bit plane depth to 1024 X 1024 
X 16, 24, 32, and up for fine color control. Advanced applications include animation 

and high resolution imaging. 
Use the SCSI/OMA link 

to quickly input and output 
images, display lists, commands, 
and programs. The OMA con, 
troller lets you rapidly move 
data between the SCSI port, 
CRT controller, computer bus, 
and all on,board memory. 

Our microcomputer has a 
9.8 MHz 68010 CPU and a 68881 
FPU with access to all other 
on,board devices including 
1 MB each of system and video 
RAM, two video 

overlay memories, and up to 128 KB of EPROM and 16 KB RAM. 
For the rest of the story; phone (415) 531-6500. TWX: 910,366,2029. 

Or write Peritek Corporation, 5550 Redwood Road, Oakland, CA 94619. 

Peritek 
DEC, Q -bus, Unibus are trademarks of Digital Equi pment Corporation . ENTER 625 ON READER CARD 
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UNIX Challenge To VMS 

I
n February, DEC introduced the VAXstation 2000. 
In June, it reduced the price of the new workstation 
from $10,500 to $5,400, a decrease of almost 50%. 
This bold move was DEC's way of making a state­
ment: Above all else, DEC is a networking compa­

ny, and networking works best under VMS/DECnet. (See 
"Workgroup Computing: Digital's Philosophy Reflecting 
The Way You Really Work," Hardcopy, p. 54, June 1987.) 

These powerful inexpensive workstations have sent the 
industry reeling. As has happened many times before, a 
redefinition of computing tools is taking place. What 
exactly is a workstation and how does it differ from a 
personal computer? Is the conventional computer termi­
nal doomed? Will users no longer upgrade their main 
processors (minicomputers), electing instead to simply 
add workstations? 

Overnight, Sun and Apollo have become increasingly 
important in the DEC environment as users grapple to 
understand the concept of a workstation and what it can 
do for them. (See "Workstation Applications: Visions Of 
Your Future," Hardcopy, p. 40, July 1987.) 

Sun and Apollo workstations are both UNIX based, 
which means that networking them to VAXes (under 
TCP/IP or DECnet) offers limited capabilities. (See "Clus­
tering Carries Digital To New Heights: Will Anyone Stop 
DEC Now?" Hardcopy, p. 36, August 1987.) As the situa­
tion now stands, if you want to cluster, you buy from DEC. 

This isn't necessarily bad: The one architecture, one 

/ I . 'UT 
operating system approach that DEC is challenging IBM 
with allows for a close coupling that many claim cannot 
be challenged in functionality by any multivendor or 
shared environment. DEC has gone to great pains to 
develop its powerful, comprehensive, seamlessly network­
able VAX/VMS line of computers, and users should bene­
fit from all the advantages this environment offers. 

But UNIX is gaining momentum, and DEC is reacting. 
Ultrix-32 V. 2.0 runs on every 32-bit system DEC sells, and 
DEC supports X Windows and Sun's Network File System 
(NFS) as well. (See "Digital Users Accept UNIX," this 
issue, p. 72) NFS brings to UNIX/Ultrix much of the 
functionality available in VAXclusters. And Ultrix-32 sup­
ports both DECnet and TCP /IP, and includes a VAX C 
compiler. 

DEC has been perfecting VMS for more than 10 yrs. 
now, but UNIX has had a good deal of support as well, and 
is finding even more. Along with third party activity, DEC 
will soon bring complete clustering functionality to mixed 
operating system networks. The heavy compute power on 
the networks will still be provided by the VAX, but the 
operating system software and some of the workstation 
hardware will be the result of a combination of DEC and 
third party contributions. By openly embracing shared 
standards and recognizing the value of efficient network­
ing technology, Digital and its third party continue to 
offer the strongest computing environment available. 

Editor 



1. 
What connections! 

You get ASCIJ, 
ANSI, PC-AT in 

any combination. 

4 Faleo Busilleas 
Graphies,. makes 
real-time graphics/ 

I t.ext connections. 

ACTUAL UNRETOUCHED PHOTO OF VIRTUAL TERMINAL SESSION 

5. 
Productivity 
connections: 

Pop-up clock, calen­
dar, programmable 
alarm, notepad and 

calculator with 
cut-and-paste. 

6. 
More places to 
connect to! 

Four ports for 
printers, scanners, 

mouse-even 4 
different hosts. 

It pays to have the right connections. ''I'l 7ie got all But here's something even more 
Each of our 5 Falco high-value terminals V 1 beautiful: the Falco line doesn 't break 
proves it Our connections make every down. And that 's not just a line. Our 
dollar go.further. . th 1 ght consistent, high-volume production and 

How much further? One Falco terminal e TI an ASIC reduced parts count ensures. it. 
can replace up to four dedicated A one year warranty guarantees 1t. 
terminals because our 6 Virtual t '' And our customers vouch for it. 
Terminal Windows'" virtually redefine connec 10 Ins Ask them. Or better yet, see for 
connectivity. And do it all with real , .I 1 yourself. Falco Data Products, 1294 
quantifiable efficiency. Because at Hammerwood Avenue, Sunnyvale, CA 
up to 38.4 kilobaud, our terminals keep pace with any host. 94089, (408) 745-7123, Telex 4973271, FAX 408-745-7860. 
And with up to 15 pages of memory, they don't need to rely on Call today for your free Fako Terminal Buyers Survival Kit. 
their host connections too often. Toll free: (800) 835-8765. In CA only (800) 538-5383. 

That 's why we call our Falco 5500e, 5600, 5220e, 500e and 
5000 "high value" terminals. There 's another reason. The good 
looks it takes to carry off a good line. Sleek styling with 14", 
flat, non-glare, high-resolution screens. Amber, white or green 
monochrome at no extra charge. And ASCII , ANSI, or PC-AT 
keyboards, all with 4K programmable soft key memory. 

FALCO TERMINALS. 
ONE OF THE 
BEST LINES IN 
THE BUSINESS. 

Copyright Falco Data Products 1987. Virtual Terminal Windows, and Falco Business Graphics, are trademarks or Falco Data Products, Inc. PC and AT are registered trademarks of International Business Machines Corp. 



Two colourful 
Australians 

you could meet 

THE EASTERN ROSELLA (Platycercus 
eximius). This most brilliantly coloured parrot 
is found in the regions from south-eastern 
Queensland, through eastern New South Wales, 
Victoria, and to south-eastern South Australia. 
Nesting in hollow limbs of dead or living trees, 
it feeds on fruit, seeds, nectar and blossoms. 

... Andone 
it will pay you 

tolin<iW 

The world'sfirst Unibus ESDI disc 
controller - the WUESD 
0 First with One Megabyte Cache! 
0 2-4 millisecond effective access time 
0 20 Megabit data rate 
0 Controls up to FOUR ESDI Drives 
0 MSCP emulation 
0 Look ahead reads 
0 Drive Shadowing 
D Bad block replacement, ECC 
0 WOMBAT on-board boot, utilities 
D Seek optimization 
0 Supports all UnibusPDPJls 
D Supports all Unibus V AXs 

Webster Computer Corporation, founded in 
1970, is Australia's leading DEC-alike systems 
manufacturer. 

The cached Unibus ESDI controller is 
Webster's latest of many design firsts for the 
DEC-compatible world. 

WEBSTER 
COMPUTER 
CORPORATION 
Innovative ideas for DEC users 

ENTER 694 ON READER CARD 

1037 NorthFairOaksAvenueSunnyvale CA 94089-2183 
Telephone(408) 745 0660Fax(408) 745 1162 

International inquiries Webster Computer Corporation Australia Telex AA36251Fax61-3-729 8652 



IT'S 
I/Q 1/0 

OFF 
EGO 

- Upto8MIPS - Throughput: Up to Two 40 MB/ Sec. 
~~====~..-...-----,,.,....;;:;,.. VMEbuses 

- Up to 256 Users 

- Up to 128 MB Memory 

- Up to 17 GB Storage 

- Dual-universe UNIX:rM 
AT&T and Berkeley 

- Open Architecture 

- NFS, Ethernet, X.25 and SNA 

PRESENTING TI-IE HARRIS HCX FAMILY OF COMPUTERS. 
It's no fairy tale. 
Our family of Harris HCX computers elim­

inates your 1/0 bottleneck. Because they can 
serve more users and execute more transactions, 
with faster response. That should make you 
whistle while you work. 

The HCX family features the industry stan­
dard VMEbus with enhancements for faster 1/0 
throughput. They also support standard communi­
cations through local and wide area networking, 
so they will fit right in with your current systems. 

We offer a host of systems and application 
software that are nothing to sneeze at. 

And it's easy to port software to the HCX, 
if it's not already in our catalog. In short, this 
is a family of full function systems with a 
small footprint, an impressive growth path 
and a name behind it you can believe in. 

- So don't be bashful. Find out how the 
HCX can meet all your computing require­
ments at a price that won't make you grumpy. 

For information, write Ron Baker, Harris 
Computer Systems Division, 2101 W Cypress 
Creek Road., Ft. Lauderdale, FL 33309. 

Or call 1-800-4-HARRlS, ext. 4028. 
Then it's off to work you go. 

HIGH PERFORMANCE COMPUTER SYSTEMS FOR THE WORLD'S MOST DEMANDING USERS. 

{I) HARRIS 
ENTER 670 ON READER CARD 
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DIGITAL PROMOTING Al 

H ow did you spend your 
summer vacation? The 

people from Digital Equip­
ment Corp.'s Artificial 
Intelligence Technology 
Center spent their summer 
vacations on the road, par­
ticipating in and 
sponsoring AI exhibitions 
around the world, and in­
troducing new expert 
systems software packages. 
Digital participated in the 
American Association of 
Artificial Intelligence 
(AAAI '87) Conference in 
Seattle, Wash., and helped 
sponsor the bi-annual In­
ternational Joint 
Conference on Artificial 
Intelligence (IJCAI) in Mi-· 
lan, Italy. 

Digital's new products 
are VAX LISP V. 2.2, which 
is reportedly a significantly 
enhanced release of VAX 
LISP, Digital's AI program­
ming language, and 
Nexpert Object, an expert 
systems development tool 
for VAXes. Just 1 yr. ago, it 
cost more than $50,000 to 
begin a VAX AI develop­
ment system, according to 
Digital. Today, a full-blown 
VAX with a graphics-based 
AI development environ­
ment can be purchased for 
less than $15,000. 

In addition, Digital's 
Educational Services devel­
oped an AI curriculum that 
includes eight new courses 
in expert systems, ranging 
from introductory and 
management courses to in­
depth technical courses for 
advanced programmers. . 
The topics are: Introduction ~ 
to AI, Manager's Seminar : 
in Artificial Intelligence, ~ 
Computing Techniques in : 
AI, Symbolic Programming ~ 
in VAX LISP, Building and : 
'Prototyping Expert Sys- ~ 
terns, Advanced AI : 
Languages and their Appli- ~ 
cations, Programming in : 
VAX OPS5, and the San ~ 

18 HARDCOPY / September 1987 

Marco LISP Explorer, an 
interactive tutorial de­
signed to teach LISP. 

VAX LISP 2.2 has sig­
nificantly improved 
performance and "garbage 
collecting" according to 
Digital. VAX LISP, which is 
VMS and Ultrix-32 compat­
ible, was designed for 
"rapid prototyping and ex­
ploratory programming as 
well as the delivery of 
working systems,'' says 
Digital. The new version 
improves performance by 
20% over V. 2.1, and allows 
users to write VAX LISP 
applications that act like 
applications designed with 
more conventional lan­
guages. The applications 
can then be distributed 
without having to purchase 
separate runtime licenses. 

Most significantly, a 
System Build utility has 
been added allowing de­
signers to build smaller, 
more efficient programs. 
The programmer only has 
to write code specific to the 
applications, and not worry 
about writir~g debuggers, 
compilers, or editors. 

For Ultrix users, V. 2.2 
provides access to the 
Ultrix-32 Graphics Li­
brary, Digital's 
implementation of X 

... ? 

L 
Windows. 

Neuron Data's Nexpert 
Object, available through 
Digital as a Digital Distrib­
uted Software (DDS) 
package, is a graphics-ori­
ented tool that can be used 
to design expert systems. 
Written in C, it is already 
being used on VAXes rang­
ing from the VAXstation to 
VAX 8000s. It can report­
edly integrate with VMS 
and relational databases 
such as Rdb, Oracle, and 
dBase III, other conven­
tional software packages, 
and a few networks. 

The program's inference 
engine can process rules 
forward or backward, and 
is considered flexible 
enough to tackle a wide 
range of problems. A spe­
cial Browsing Network, 
provided during develop­
ment and runtime, is a 
visual representation that 
graphically depicts the 
links between the pro­
gram's concepts and rules, 
and allows the user to mon­
itor his progress. 

Other cooperatively 
marketed products avail­
able through Digital 
include S.I, an expert sys­
tem development tool 
designed specifically for 
VAXes; Intellect, an Rdb/ 

,_,,_.._..,? ::;: 

"""'- -r ... , ,.,, __ ,_,.,,. . , .. , .. _,,? 

,, ....... .oc: .. ._~~'"'? 
••ht,,r.-r t••• O ? 

.,. ,. .......... , .. _,_,,(} ? 

11••~ I 1 ..... V 

... u..,,.,.., ., ,,.11_11 ,.• ? 
r· • -~-11/11 0·"1'( ? 

•ro 1 . ..,0 •.<•••l ? 

~ ,..,.,Nhl•ll.11.... ? 
•. ,...,.,,_,,,,,.,,u-1 .. ? 

::::~-~ 
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VMS interface; and 
Quintus PROLOG, an ad­
vanced PROLOG 
development system for 
VMS or Ultrix-32. 

Digital also has several 
other little-known AI-re­
lated programs. VAX OPS5 
is a knowledge manage­
ment system that is ideally 
implemented on Digital's 
AI VAXstation, a VAXsta­
tion 2000 that is specially 
configured with additional 
memory and graphics ca­
pabilities. Written in Bliss-
32, OPS5 can call out and 
be called from routines 
written in FORTRAN, C, 
Pascal, BASIC, or Bliss-32. 

At the AAAI Confer­
ence in July, Digital 
demonstrated an inte­
grated expert system of 
VAX OPS5 and Ada code 
known as KNOMES that 
diagnosed faults in a robot 
arm of the space shuttle. 

Digital reports that it is 
using six different AI 
applications internally, in­
cluding: XCON for sales 
orders, XSEL to assist 
salespersons in selecting 
the right components, XFL 
to help XSEL users layout 
computer rooms, Dis­
patcher to speed decisions 
in a manufacturing plant, 
CDS as a source for parts 
orders, and Spear for cus­
tomer support. Specifically, 
Spear is used to remotely 
locate problems in TU50 
tape drives. The company 
estimates that Spear alone 
saves $50 million annually. 

The company now 
claims to have imple­
mented expert systems in 
the financial, aerospace, 
petrochemical, manufac­
turing, and process control 
industries. 
Enter No. 131 

-Evan Birkhead 

Neuron Data's expert 
system bulldlng tool, 
Nexpert Olliect, u .. s the 
YAXstatlon' s windowing 
capablllty for a graphic 
display ef rules. 



RA 
ACCESS FACILITY. TM 

THE EASIEST, 
FASTEST, MOST 
COMPLETE WAY TO 
TAP DEC MAINFRAME 
POWER AT YOUR PC. 

RAF is a PC-to-host com­
munications system designed to 
integrate your PC with all the data 
and power of a VAX or DECSYSTEM-20. 
RAF does the job transparently. seam­
lessly and faster than any other 
PC-to-DEC host software. But 
read on. because RAF offers a lot more! 

EASY ACCESS TO REMOTE DATA 
RAF fools the PC into "thinking" that remote 

files are local. So you can utilize your regular 
PC software to access data stored on a remote 
system. It's as if the data were stored locally 
on your PC! Use WordPerfect, MASS-11 and 
other PC editors to create or edit files stored 
on a remote VAX. And use PC spreadsheet pro­
grams like Lotus 1-2-3 to manipulate remotely 
stored spreadsheets. 

SHARE REMOTE SYSTEM PRINTERS 
Why dedicate a printer to a PC when RAF 

allows PC's to share remote system printers 
transparently? With RAF. PC software thinks 
your PC is equipped with its own local printer! 
And RAF lets you define all remote printer 
options. With RAF. you decide which remote 
printer to use or which forms to utilize. 

COMPLETE ACCESS 
OF REMOTE COMPUTERS 

RAF delivers automatic access to remote 
computers through a scripting mechanism that 
allows you to define each step of an automatic 
login. Or complete VT100 and VT220 terminal 
emulators unlike any other software system. 
RA F's VT100 and VT220 support allows for 
instant switching between PC and VAX 
applications. 
ASYNCHRONOUS AND 
ETHERNET SUPPORT 

You can use RAF r 
to communicate ~ 
asynchronously or 
over Ethernet. A 
single copy supports 
both. so you can install 
RAF asynchronously now and 

switch to Ethernet if it's available in the future. 
Also. RAF allows some users to operate asyn­
chronously While others utilize Ethernet. RAF 
supports asynchronous communications over 
modems. networks or via direct connections-at 
speeds from 300bps to 38kbps. Over Ethernet. 
RAF transfers data up to 100.000 characters 
per second (800 kbps)-that's about ten times 
faster than any other comparable communica­
tions product! And RAF allows Ethernet users 
to maintain multiple connections with remote 
systems-as if they're connected through a DEC 
terminal server. 

TRAINING, SUPPORT AND UPDATES 
In order to make sure you put every out­

standing RAF capability to your fullest advan­
tage. we have prepared a comprehensive RAF 
videocassette trainer. This two hour cassette 
-$29.95 if purchased separately-is yours free 
with the purchase of a RAF host master license. 

For on-going and immediate technical 
support, eligible RAF users can call our special 
hotline, 1-800-DIAL-DSS. And as new RAF ver­
sions are made available, eligible users can 
update their PC software automatically through 
the RAF electronic distribution system. In so 
many ways, RAF is your main line to the DEC 

mDiiii"iLiT~ 
,.. 1-800-DIAL-DSS 

In New York: (212) 807-7800 
In Canada: 1-800-267-9393 

Dal.ability Software Systems. Inc. 
322 Eighth Avenue New York, NY lCXXll 

DEC, VAX. DECSYSTEM 20, VTl OO and VT220 are 
regtstere<I trademarks of Digital EQuipmeot Corp.: 

Deve~; 1 -2-~ ~~~~~st~:;~:~~ 
mark ofW~ectCory.: Mass-11 isa 11!91sterl!d 

trademaO< af M"""""""EngmeenogCO<j>,Ellle<r<t 
is a registered trademar11. of Xerox Corp 



We're giving our fans something to 
cheer about. 

A new communication software 
team with superstar capabilities. And 
real depth. Datability's RAF Remote 
Access Facility links WordPerfect PC 
with WordPerfect VAX/VMS. 

This is a dream team: fast. versa­
tile. perfectly coordinated ... with the 
power to expand WordPerfect capa­
bility throughout an entire office. 

Now. WordPerfect PC users can 
easily edit and share files with 
WordPerfect VAX/VMS users with 
no need for conversion. A word 

processing solution that covers all 
the bases. 

By itself. RAF is a sophisticated PC 
to VAX communications system. It 
automatically integrates PCs with the 
full data. power and resources of a 
VAX. Performing the job transpar­
ently. seamlessly and with greater 
speed than any other comparable 
software. 

But when all this is combined with 
the flexible power and comprehensive 
word processing that WordPerfect 
delivers. the results are a sure win. 

If you want the ultimate word 

VA X/ VMS 

processing environment. bring the 
great new expansion team into play. 

RAF and WordPerfect. 
For complete information. 

;)iTAMLlnl 
322 Eighth Ave .. NY. NY 10001 

1-800-D IAL-DSS 
In NY: 212-807-7800 

WordPerfect 
CORPORATION 

288 West Center St.. Orem. Utah 84057 

1-801 -227-5500 
RAF 1s a registered trademark of Datablllty Software Systems Inc.; WordPerfect 1s a registered trademark of WordPerfect Corporation: VAX is a reg istered trademark of Digital Equipment Corporation. 



T he Digital Equipment 
Corp. phil0$ophy o( 

pro'viding customers with 
· integrated solutions an'.d 
S'ervices,was tru(y demon­
stqtted at the 1987,De,sign 
Automation CQnference, 
J\lne 28-July 1 (Miami , 
Beachi Fla.). 

"Integrating the busi- , 
ness of en:~ineering" WflS ' · 
the theme of Digital's 
bdoth. Togeth'kr, Digital 
al)d 21 o~ its System Go­
operative Marketing .· J 

Progra~ {SCI\f P) app Co- , 
•operative Marketing , 
Program (CM~) part'ici- · 
pants demonstrated • 
solutions for each stage of ~ 
the electronic desig)l cycle: 

,.._. •w, 32-t*lt.colOr VAX1tatl0 2~ worbtatl .. , feol...,.ng .a 15· ..... co1er .._1tor, 
i1,'prlcedat$7,9", ,·., ' ,,, · . •, ?, ' 

:A network of computers' 
in $imulated engit;ieer,ing 
environments, using simpl,e 
interface 'capapili tie~,: Pro­

, vided transpareht resource 
t sharing among multiple en­

gineering applications. The 
network deJ!ldn~trated the , 
different stag'es of tJJe, PCB 

' development proe~ss from · ~ 
init~al desigµ concept to 
distribution M the,i;nanu· 
facturing shop floor. , .................. . 

:, ,VAX1tatloa 2000 Digital's solutions inte­
grated VAX.station , 

•. plfi.tfo'rms and leading ed~e 
applications: . . 

Each sof.tw!).re package 
passed data from ene ,phase 
to the next; linking.t<>- ' 
gether·workgroups in 
engineering and manufac'­
turing. Applications from: 
Endot Inc., Cadre Technolo­
gies Inc., Valid Logia 
Systems Inc., Scientific 
Calculations Inc., Matra 
Datavision, Interleaf, and 
Digital were integrated to­
gether on a Local Area 
VAXcluster systel'I).. 

"The trend toward high 
performance workstations 
reinforces the importance 
of a'. seamless computing 
environment that includes 
the high end," comments 

; . workltatlo~ offers CPU,' 
~ perform-ceeqaalNa 

·~ M~roV-"l( II 1yat .... , .but flt• 
: -•llyo••de1k. 
: ' 

Don Mcinnis, Djgital's vice. 
prei;ident of engineering · 
systems. "Digital's single 
computing .environment en­
abl~& multiple paths, 
multiple jobs~ arn;I iµultiple 
tasks to be executed on a 
higher system throughput 
basis than with single clock 
rate CPUs. In addition, Lo­
cal Ai:ea VAXclustei: 
systems provide load bal­
ancing capability, a single 
point of system manage­
ment, (iistribu'ted file 
manag.ement, and distrib­
uted batch queues across 
multiple workstations-all 
for Ul> to 28 nodes." 

~ · ;'Digital sells <;om- 1
• 

: pletely integr&ted.solu,tions 
. ~ ' to customers who desire 
: them via our Sofotiol'ls Sys-

. ~ terris. programs," explains 
i Mcinnis. "~intend to use 
~ our larg~ sOftware and sup­
: port service resources to 
~ solve our customer~ inte- . 
; gratiun problems." 
~ Along with' integrated 
: soh~tions, two new product 
~ announ,::emeht,S were made. 
: DigitaVs newest wor,ksta-
: tion, the color VAX.gtation 
~ 2000, ~esigned for the elec­

six soltJtion centers that fo- ~ tronics market ,whei;e a , 
cused on aspects o,f,the , ": standard, desktop, low cost 
design process,, enabling ~ workstatiq~is require,<( 
visito.us to explore specific : }lad its first publie' dem~ 
solutions designed to in- - ~ onstration. Five of the color 
crease productivity in the ~ 32-bit workstatjons were 
engineering dt1$ign env'i; • ~ us~d in different areas of . 
romnent. The centers : the booth, illustrating Digi-
demonstrated solutions jn ~ tal's ability to prov)de a 
Engineering and Manufac- : total ra:nge of compatible 
turing, IC Design Using ~ computing systems for the 
Ultrix, H;lrdware and Soft.· ~ engineering environment. 
ware Development, Large Also annouqced was a 
Systems Design and Test, · VAXstation 2000 worksta-
IC Design UsingVMS,and tion featuringa.15-in. 
Software Engineering. The mohochrome mo·njtor. The 
workstations in these areas : system fits easily on a desk 
were end-user nodes on a ~ and is priced ~t $4,600, 
network, where communi- ' : placing it in competition 
cations and data flowed i .. with conventional worksta-
freely among teams work- : tion manufacturers. 
ingtogether on design : Enter No. 128' 
projects. ~ ·~ -ReneeP. Broom 
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·' 
. UP TO. ·a GBYJES·OF ESDI drives. · · · 

· , · . , The '.XT8760E is·a liigh ,; 
DISK STORAGE : speed ESDI disk drive with' ·: 

· , ~ -~ dat~ t.ransfer 'rate ra,~g~ . ~ ·., 

A new hjgh capacity, 51A -' ~ ing from 1:2 to 1.8 Moyte/ ~ t., 
· ~n . disk subsystem : sec. a.nd"an average seek ; •. 
from Aviv CorP,. (Wobqrn, :

1 
time of J6-J8'Mbyte/s~c. : " 

. ·Mass.)·ha'.s entered the Mi- ~ 'l'he DFC 904 disk contr.ol- i ' 
croVAX and'MicroPDP-11 : ler can support uj'.l.to"fo~r,. ·: 
markets . The·DFS 904-X760 ~ drives qf differe;nf capac~~ 
disk storage .system, a : ties, and includes a 1:Mbyte 

. ~ember of Aviv's APEX .,i'• .¢ache memory., for fa§t data 
family of products, is .corn- . ~ aCCf)SS. . · . . .· 
pr.ised of Aviv's DFO 904 ; . • "The DFS ,904-X760·disk ,. . . . . . 

-enhanced small device in- : storage sy;stem is a iia:tur;ll 
terfaee (ESDI){lisk · · : progression in th~ AfEX . 
Col}tro1Ier and Ma;<tor's ~ ~ family, ' ·sa~s Jim :}.. ~ 
XT8760E disk drive. It has ·· 

"'an ul)iormatted capaci tt · · 
rangjng fro tr) 180 M'.bytes; ' 
for ·a single drive configu­

. ratioo, to -more than '3 : · 
, Gpyt~s when con'fignred i t 

with four 760-Mhyte dif}.k 

t · f9i(gre·atei stqrag~, capa'.c- . 
; .jty, but, physical; .. · ' 
! env~ronrnental, •and power 
•. .. ..., \.: ),.l 

.. SCSI G~lus , ~ 
HO.ST APAPTER 

the aniiourn;if)ment of.the ,' 
, {{QD-200 fr om OMI> Tech- . 
nology. ($~nta: Ana, Calif .. 
~:rhe intelligen.t ,. dual-wide. 
Q-bus host' adapter ,; priced 

. at $1,250 and !!U -~ently _ 
available, uses tI;ie $m~U 
eompQfer systems i·nterfac~ ' 
'(SCSI) and is fully compat-
ible with Digital · 

"·Equipmen.t (:;qrp. Mass. , 
Storage Control Pn >.tocol •. 
CM.SCP) driyers. •. . 
·' ' The .CQJ;)-200 i;utJports 
18~ or 22-blt Q-bus address-
• 1 I , f \ 

mg, block mode DMA 
',transfer, 16-Kbyt:e s~ctor ) 
. buff~rs, disconnect/reqon­
nect1 command que.1,1~ing; 
and seek opt imi.µat1 on. 
SCSI support in<:ludes all 
required coJUmands and 
standard bus arbitrat ion, 

. and u~ to ·se~en SCSI targ.et 
· devices' (m.agn~tk ot .opti­
·cal') can be c9nnected wit h 
·a cl.a ta transfer .r afo of 2· 
Mbyte/sec . . 

"Dramat io i.Jnprov.e­
ments fn the sds1 chip 

20 HARDCOPY / September 1987 

BASIC PLUS PROGRAMS 
MIGRATE TO UNIX 

Universe BASIC, devel­
oped by Datavision 

Limited (Hartford, Wis.), 
offers PDP-11 users run­
ning BASIC Plus and Plus 
II applications software a 
simple, quick, and effective 
migration to UNIX. 

Simply, Universe BA­
SIC is a BASIC interpreter 
and compiler that allows 
programs written in BASIC 
Plus to be translated to run 
as binary code on any 
UNIX system. This capabil­
ity increases the range of 
hardware options available 
to PDP-11 users who wish 
to upgrade, and also pro-

vides access to the VAX via 
Ultrix. 

The product includes 
four main elements: inter­
preter, translator, 
compiler, and execut ive li ­
brary, making it suitable 
for both software develop­
ment and translation. The 
interpreter provides a 
standard BASIC interface 
and is primarily intended 
for software development. 
It supplies fu ll support for 
the BASIC Plus language 
and syntax, and produces 
BASIC Plus source code. 

The translator option­
ally translates BASIC Plus 
source code into C, retain­
ing the author's original 
construct and narrative for 

easy maintenance. The 
compiler produces native 
object code from a C source 
program. Both the inter­
preter and compiler use the 
executive library, which is 
responsible for the inter­
face between Universe 
BASIC and UNIX. 

Universe BASIC repre­
sents a solution for PDP-11 
users who want to upgrade 
their systems without dis­
carding their existing 
applications. It provides a 
bridge from the world of 
BASIC Plus programming 
to the rapidly developing 
worlds of UNIX and Ultrix 
computer systems. 
Enter No. 580 

-Renee P Brown 



INTRODUCING THE FIRST Q-BUS DUAL-WIDE Yz" TAPE COUPLER. 
It's called the MSV15. The first serious alternative to 
quad-wide Yz" tape couplers. 

Consider: a dual-wide design that frees up backplane 
slot space. Virtually unmatched low cost. And DEC TSlV 
TSVOS emulation so true, it even runs DEC diagnostics. 

Best of all, the MSV15 is available right now for use 
in all popular QBus based systems, including DEC's 
LSI-11 series and of course, the MicroVAX I and II. 

THE ORIGINAL Q-BUS ~,, STREAMING TAPE COUPLER. 
The MSVOS is the most widely used QBus }-4 11 streaming 
tape coupler today 

It's also the most imitated. 
Yet no one's matched its impeccable field reliability 

Its excellent cost to performance ratio. Nor its true DEC 
emulation. 

Put the }-4 11 tape coupler that started it all to work in 
all your QBus based systems. 

Call on MTI. For advanced solutions to all your 
QBus storage needs, call MTI at (714) 632-7580. Or write 

Micro Technology Inc., 1620 AllRI 
Miraloma Avenue, Placentia, "' I 
cA 92670. I I Micro Technology, Inc. 

We don't just meet the standards. 
We make them. 

ENTER 723 ON READER CARD 

DEC. 0-Bus. TSll. TSVOS. LSI-IL MicroVAX I ;md MicrcWAX II are ree1stered tradcmarb of D112m1l Equinmem Coroorarion 
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Freedom for VAXcluster and BI 
users means more than just free­
dom to choose a storage alternative 
to DECs SA482. It also means more 
freedom in configurations, and the 
freedom to add more capacity per 
drive without giving up full Digital 
Storage Architecture functionality 
and compatibility. 

Free yourself from 
DEC's RA-series drives. 

Even DEC's largest RA subsystem 
locks you into drives with lower 
capacities and slower access than 
readily available industry standard 

0 

llllllllllllllllllllUlllllllmR 

drives provide. You take what you 
can get from DEC in reliability and 
cost too. 

60% more capacity. 
Emulex's SMDI (SMD-Intercon­

nect) subsystems offer the freedom 
to choose between the best new 
SMD and SMD-E drives as they 
become available from the best 
industry sources. Then freedom to 
choose from up to 36 configura­
tions, using high performance 
drives with seek times of less than 
15msec and capacities to over 1 
gigabyte per drive-60% more 
than DEC's. 

More for less. 
SMDI can give 

your budget a ~-
break too, with 
prices two-thirds 
of DEC's. Or 
choose 50% 
more capacity 
for the same price. 

' 

-=- -=.::: --.I .I 
• •10 
• •1 : -

-
Now that you've been guaranteed 

freedom of choice again, enjoy it. 
Call (800) EMULEX3 or (714) 
662-5600 in California. * 
Emulex Corporation, - -
3545 Harbor Blvd., ® 

Costa Mesa, CA 92626. EMULEX 

New freedom for 
VAXcluster and 

VAXBI users. 

11111111111 
11111111111 
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,fxcHAN>IO ., . · 
ICOIBf llNEllU:· , ens 8f · l1cEN11 : 

E., ~c~ian .Inc, (San Jose, 
. : c,ti:lif,~ ~ontinues to ~x- . 

BM PC/AT/XTi1lT 

MA°'1TOSH SE 

! 
ElH'RSC 

VAX!VWf, MCRO· 
VAX 

OHR 

pand i.ts liji_e of ' _ , ~ 
'transmissfon co'ntr6'1 profo-. : · ---.-'-----.--'"-----..-'---~~-~--.--~---1 
ool/i11ternet prot~1 (TCP I ; ~::::::::;;;""' 
II?) networking produ.cts.. ~ 

" Strategi~ally ~tandardizing · ~ 
. iuq:~.r~du~t Jine on the com- ~ 

bfoation ot.TCP/I:P on · 
Ethernet fo·'l983~ the com­
pany h~' develc:>}led . ,, . 
hardware/:softwa.re soh}~ 
tioI)s' for the h~ter:-

SERVER 

ENGtH RNG 
WORKST A TlON 

APPi.ET AU< PERSONAL 
r-ETWORK 

MACNTOSH (ANY) 

eo,nnecti~lty of 'lnany. di&- • :-..,.=-'=",,,,_,.~,....,,-:;;,--,,--..,....,,,.~=-------,-_.,.,...,~""7T-=-...,..,.,~.,....,.,,,="='-:--:::---' 
· ~imHatcompu~erS\'tmd now ~ 
Jn tends to add the complete.' ; 
line of .Mlpl~ Macintosh · : 

• C?mpµters'.as well as Digi:. 
"' tal gqµipment Corp. ' 
VA'XBI machines. 
" T.hrough the planned ac- : 

.quisitio1i' o! Kinetics Inc. . i 

.(:Walnut ereek, Calif.), !. 
Extelan w;ill acquire the c11- ~~ 
pability to'bring i.ndiviOual r 
Macintqsb romputers. all : 

, wellas e,ntire AppieTalk . 
networks into the TCP/JP­
Eth~rnet environment. · 

. Kine.tics pas been ii.11 ex­
·tremely,&u6cessful ~r,d · 
funovative small.c1>mpany 
tbatrecognized ~arly tbe 

. .,... Klaetla ltherSC dlrectlY con••cts a Macl•tult I• ........... . 
power ofttie ·Maci~to.sh. for the Digital Q-bos. 
Tbough1t has to date only Combining the new ca-· 

, Ailed a letter. of inte..nt to . pabilities with its existing 
fmt~hase'Kfnetic$1 .Exeelan : <mes, E~celan will .be one 
hopes to acgui.re the c9m- i .Step c}oser to its ultimate 

· pany bf the end -of the year. : goal of a true distributed · 
With supp9rt fr.om Ap- ~ file system that works 

ple, Kinetie!I has develop~ ~ across all types of comput­
products s:uch as Fa$tPath, i .ers-PCs, ~inis, and 
Et.her.SC~ and .FastFi:lth/Q. · ~ mainframes. According tq 
FastP~th, Kinetica-1 ~t- · , : Subhasb Bal, viee president 
1cnowrt P}'oduct., is ~n ~ of marketing for: the com-

. Apple~lk (Allple's LA.NJ ·: pany; it is ExcelaT).'s intent 
to Et},le:fnet g:atewa'y that ! to treat.the Ma.eintosh iam-
Jias been ttsed by l.llany ·: ily "just like the PC," 

. third pirty~oQipanies to , ~ bringing it transparently 
'iritegra~ the App1e·and · : · into tbe existing fold Qf ' · 
Digital envlronment;S. ~ s~pporte~ com,P_Uting de-
EtherSC places Maem,tosb : vices. Re 1s confident that. 
directly on Ethernet via the : even the one main existing 
small CQlllp\lter systems.in- ; technict:il pi;oblem-true 
t.erf ace (SCSI) po~t,.-0n the l · fi~e shar~ng (no con¥er­
-Mac. FastPath/.Q JS an ~ si(lns) with the VAX or 
AppleTalk controller, boa_rd , ~ Ma~intosh files stored on 

• 
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' ' 
the VAX7 wil) be over<jome, 

Being awarded a VAXBI 
development license is an­
other boon for Excelan, 
enabling it to "continue.to 
offer a CO.f!lplete fainily of 
top price/performaT)ce so­
lutions for DigitaJ users," 
says Bal. "The BI is,very / 

important to Digital's long­
term strategy, so it's very 
important to as." 'Ba\ 
points out that, a~ a com­
pany that seeks to su,pport 
industry standards, 
Excelan works with soft­
ware architectures t'hat are 
independent of the bus- . 
level hardware, so it will be' 
a si,rnpl~ migration for · 
Excelan custbmers to move 
from~Q-bus. and Unibus 
machines. t9 the VAXBI. 

'f<;P /I~ ha~ proven .to 

be a w\delt accepted, ,rug';' 
~ed ind11stry standard. Add. · 
to thi$ the fact that it can 
coexist with DECnet on 
Et,hert;let1 apd it.b,ecome,s 

, increasingl;y- cleal' th.at it '" 
will remairi an industry 
standard {ot th~ long.term. 
In,dust;Y standards $~ : 
kept ahve ·and st,ong \>Y 
eompanies like Ex<;ehm,. 
and this type of third,P.a,rty 
acti~~tiy sho\\;8 how, tec}µiol­
ogy ean flourish ~ven in the 
midst of massive :ttl.a.rketing 
clf pro~ieta,:q st~a.rds ])y · 
industry giants. It is w • : 

. Digital's c'red·it-thlit'it rat- ', · 
ognizes thi~ and stimulates · 
attivitywith VAX.BI lieen$-:-· 
i~ to the appropr.i~te · '· 
<:omptrnies. 
Enter No. 565 . 

-"-BraH,JI.arris(YfJ, · 
)f • F ( '•I"! • 





Now! Optical Disk Mass Storage 
for VAX/VMS™Users ! 

A Completely 
Integrated System 
Including Software. 

The new Perceptics LaserSystem™ finally solves the mass 
storage problem for VAX/VMS users. Fully integrated, tested, 
and ready-to-use, LaserSystem features an OSI optical disk 
drive, SCSI host adapter, Perceptics LaserWare™ software, 
media, complete installation and on-site maintenance. 
LaserSystem includes several advanced features, such as 
Direct Read During Write (DROW) data verification, auto­
matic bad block reallocation, and extensive self-diagnostics. 
A removable 12-inch cartridge is used to permanently store 
up to 2 GBytes of data. 
Our revolutionary LaserWare software, which has become 
the industry standard, is completely transparent to your 
VMS utilities and applications. LaserWare requires no 
changes to your existing software . 

.... ~~.-~..-. .. i.-~ 



A Classic Approach to Mass Storage! 
Optical Disk Jukebox 
for VAX/VMS™ 

~ 

Introducing LaserStar"", a complete optical disk jukebox subsystem. 

Perceptics' LaserStar brings the 
massive storage capacity of 
optical disk jukeboxes to the 
fingertips of V AXNMS users. 
Combining the latest in optical 
storage technology with the 
classic "jukebox" concept of 
disk handling, LaserStar 
provides convenient, on-line 
storage and retrieval of vast 
amounts of data using write­
once optical disks. 

The LaserStar jukebox consists 
of a robotic disk handling 
mechanism, a media storage 
unit, and one or more optical 
disk drives. The system also 
includes a host adapter, 
Perceptics LaserStar software, 
and installation. Optional items 

include 12-inch double-sided 
media and on-site maintenance. 
A variety of drive/media 
configurations are available to 
meet your specific budget and 
performance requirements, with 
total on-line storage capacities 
ranging from tens to hundreds 
of gigabytes. Media are fully 
compatible with Perceptics' 
LaserSystem ™ optical disk 
subsystem. 

LaserStar software provides 
automatic, VMS-transparent 
access to the jukebox optical 

VAX and VMS are trademarks of Digital Equipment Corporation. 
LaserStar, LaserSystem, and LaserWare are trademarks of Perceptics Corporation. 

disk library. Based upon 
Perceptics' industry standard 

TM 

LaserWare software, 
LaserStar is completely 
compatible with VMS utilities 
and applications. Thus, each 
optical disk volume in the 
jukebox may be accessed with 
no changes to your existing 
software. 

Perceptics Corporation 
Pellissippi Corporate Center 
Knoxville, TN 37933-0991, USA 
(615) 966-9200 
FAX (615) 966-9330 
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NEW OPTIONS _. 
f DI PDP· 11 USERS 

Conscious of criticism 
that its support for 

P.DP-lls may be dwindling, 
Digital Equipment Corp. 
recently made a few addi­
tions to the venerable 
computt:ir line while :iddiI)g 
options for some CQpfigura- . 
tions and reducing prices 
for others. The I)ew systems 
include the PDP-il/ 84E se­
ries, the MicroPDP-11/53 
Plus; and the A-to-Z Busi­
ne.ss.{iy'stem that is a 
MicrdPD.P-11/53 bundled 
with various A-to-Z soft-
ware packages. . · · 

The 11/84E'is oasica!ly 
an 11/84. wit)l :1.9-slot pro­
cessor backplane and a few 
new packaging options, 
such as a 5 y,; x 19 in. rack­
mount (w.ith prices starting 
at $16,000) or a lOWx 19 in. 
rack~lllount ($20,000 at the 
ent'rYi. h~veJ). The 10 V2 -in. · 
box nas a 27-slot capacity, 
''more,watts and slots th;rn 
any previous 101/2 -in. PDP-
11 computer l;)~x-level 
design." ac<!Qrdingto 
Digf!;al. 
. Two enhanced system-' 
level packaging designs , 
both based on the 10 Y2 -in. 
bo)}, compleme11 t't~~ l?DP-
11 series building· block 
approach.by permitting the 
integrati6n of a variety of 
peripheral and dBvice 

· options, . 
The basic setup of every 

'PDP-11/84E will be a ·PDP-
11184 'bo_atd set, a J-11- · 
based CPU with a floating 
point coprocessor, 2 or 4 · 
Mbytes of err01;-c9r,recting 

, m'emory, and a Unibus 
ada~ter. Prices for.these 
donfi,gurations, will rapge 
from $23,000 to $26.000. Tne , 
introduction of thePDP­
,1li84E was accompainied 
-by a 40 %. decrease in t9e 
montljly $ervi'ce. charge fQr 
all PDP-11/84s. · " 

. Chip oharlot, product 
manager for the PDP-11/ 
84, said that the new f a-

~ y • t 
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ti:rres should "extend the · f .reduced by 57 %.. more than the 11/53, and 
PDP-11/84 system$ to : · '.rhe-new storage options ·: offers a 25% improvement 
reach a widel' range of ~ are the RJC33 and RD32 • in performance. The system 
market needs. Otir strategy . ; disk drives. De8ighed to -re- also includes an extra ~ai:d- . 
is to, p~<.>vide a smootlf and · :- place the RX50, th~JrX:331s .; {;age sJot, and sapport for 
.cost-effective migration for ~ a i,2~Mbyte', haH:-.lfoight , . ? full-height' 51,4-in. &torage · 
our Unibus PDP,-11 sy$tem ~ .. floppy dri<v~. The RD3~ : c}evices, • 
custome-rs: ' ;. )tVbich 'replaeesithe.R0!)2, ~s .. The A-to-Z system is 

In addition, Digital an- . ; ~42-M te1 half;height: comprised: of layered VAX/ · 
nounced price r~dncti~~s~ . :· Wincl:iea~tt ~five. ", · : · VMS applications. /+. net~ 
from 5,to 15%'on al! ·co~- . ·:I . '.l'lle DHQit, ~ c9mmU.- f wori{1ge~een, th~AL.tQ-Z , 
figurati9ns (stand~i:!'l .;. 11icat11>ns contr,oll,er fot-the : , ,Business Syste\il and other 
systems and sy~ni bu~ld- '·~ Q-bus1 is backward cornpat- ~ computers can be estau-
ing blocks of¥i~oPD,P- : i~l~ w.ith ti,.e-DHVI1. \ L lished 1,1sing 'DECnet. The ' 
11183.s, al)d introdµced ;' 'Digital Sll8S that tbe con- • ; ba.$-i~ package, ,eurrently 
proprietary_ ~twii~ t,tP: , ~ · :tro!le.z: pro"'.,)des ei~ht' : available in {our \18,riati.ons, 
grades a.nd

1
.a " · · ~· : asynchrono1,ur,DMA:c~~- ~>c<>nsistS Q(2'.5·Mbyte.s bf: 

communication devie'e for : rnunicatfon ti.Iles' from·& . maifl' memory, a ~14· -in. : 
the MicroPJ)P·il(73 and ' ~ dl)a}. ized' .r;n§dule, and in;t'- I : fioppy dr\ve, sjx as.ynchro--. 
11/8~. . _, . > • i • Pro.v~s r~l!ablli~y and , J).OUs serial lines, a~d four 

D1g1tahe.po~ts that the !r 'redQces powen<;~>nSutnp- :: software modules: the A~ 
~O'st-.of a l;>~k1t783,:n-. "'. · ~ ; tfo'.rl lt,'is, ~1,so,. va}fapl~ in 1' '!, '.tQrZ l;>a.se flY~em, A.to~z · ~ 
eluding the' CPB, a floatmg " :· .(ft>p.fi'grirati~ns for ttie · , : word prodssJng,,A~to~Z E­
point acoeletatoi chjp, . '- . , i 1 "Mlcrt'IP:QP-itl-~3 Pl'us.-

1 
• i; t mail, and A-tO-Z 

eighb asynchronous li~es, a · ' : ' Th~M:icroPbP-11/~ · : Supere9mp~. The (Qur 
2-Mbyte privat~ m.emory r ~ · 'mlJs, availabli} at p,r\ces · >. cOJ)figliratiotis rang~ in . 
intercbnn.,ect (PMI), isgi~w ·~ r~tl'gin~ f~!A .. U'i'.;500 to : ~ . price frO'l'Jlt ~14/188 t? . 
aiiP.roiirn~t~ly $13,40{LT.~e · i i $17,$QO.Oeiis ~h~n E6e ., ,,: i ,$1~,7-65. · ., · r 1.' , , 

t;>ri.ce of the Micl'o~bP," 11/. : -Mlcrt)PDP.>I1/f53) has l.5 ; _,: : Enter No.,1~ -. . 
83's operating sy&tem 'was '"" Mp~tes of '.tp"e~ory ~Mbyte' "' . . ' ~Evan EirkMad 

IT*OS GOES UNIX 

I n a continuing effort to 
offer its customers free­

dom in the word processing 
environment, Intermation 
Corp. (Pasadena, Calif.) an­
nounces a UNIX version of 
IT*OS, its document man­
agement system for Digital 
Equipment Corp. and IBM 
PC computers. Develop­
ment is currently on UNIX 
System V, but since 
Intermation also fo llows 
the X/ OPEN protocol, ver­
sions for Ultrix-11 and 
Ultrix-32 will be released 
shortly. 

IT*OS is an advanced 
word processing system de­
signed to increase 
productivity in the office 
automation environment. 
It is an easy-to-use, menu­
driven system that 
supports VMS, RSX, P / OS, 
RSTS, TSX+, and RT-11 
Digital operating systems. 

"Word processing has 
evolved far beyond 'cut and 
paste' and the bolding and 
underlining of text. It is 

" 

simply not enough to be 
able to avo id retyping," 
explains Darlene H. Wills, 
president of Intermation. 
"ASCII files, scanned in­
put, other word processing 
files, database files, 
graphic files , mail mes­
sages, te lex copy, and 
spreadsheet cells are just a 
few of the items that are 
pulled into IT*OS on a 
daily basis." 

"The significance of 
adding UNIX to our list of 
operating systems is like 
X/ OPEN," explains Dan 
Perkins, Intermation's Na­
tional marketing director. 

IT*OS creates 
a link between 
many operat­
ing systems, 
releasing the 
user from any 
reliance on 
one system or 
investment. 

"Intermation is working to­
ward freedom of choice, 
portability, and a common 
appl ications environment. 

"By adding UNIX Sys­
tems V, IT*OS creates a 
link between many operat­
ing systems, releasing the 
user from any reliance on 
one system or investment. 
As the business grows and 
requirements change, the 
user's initial investment in 
IT*OS is protected by its 
portability and flexibility 
between systems and hard­
ware," says Perkins. 
Enter No. 125 

-Renee P Brown 



OPUS220 IS HERE! 
THE FIRST DEC ANSI TERMINAL WITH WINDOWING AND FREE 
24 HOUR REPLACEMENT SERVICE AT A PRICE YOU WON'T BELIEVE. 

OPUS 220 by Esprit offers a flat black 14" 
screen with crisp, clear video in either 
Amber or Green. Screen clarity is 
unsurpassed. Winner of the Design Excel­
lence Award presented by the Industrial 
Design Society of America, the OPUS 
series combines a glare free screen with 
sleek, attractive styling and a unique 
touch tilt and Lazy Susan swivel enclo­
sure. 

OPUS 220 is the first VT220 compatible 
that does windows. User friendly, PC like 
"Express Windows" that allow you to sus­
pend ongoing applications, display impor· 
tant information like help screens, then 
retrieve original screen data when you 
resume. Only the OPUS series puts such 
versatility at your fingertips. 

And the best is yet to come! OPUS 220 is 
backed by the industry's first Esprit 
Express 24 hour replacement service, 
free for a year. Simply dial an 800 number 
and a new OPUS 220 is shipped via Fed­
eral Express that day! Return the failed 
unit in the same box, and it's business as 
usual. With all this service and quality, the 
OPUS 220 sells for hundreds less than the 
DEC VT220. 

The more you compare, the easier it is 
to discover why informed terminal buyers 
are clearing their desks for the OPUS 220. 
Call for prices and additional information. 

Datalease has been serving the DEC 
community for 16 years with products ran­
ging from individual terminals to large, 
complex systems. Whether it's one VDT, 

ENTER 724 ON READER CARD 

complete subsystems or a total turnkey 
installation - it's Dataleasel All equipment 
is available for rent, lease or sale. 

DEC®. DEC VT220~ are trademarks 
of Digital Equipment Corporation 

DATALEASESYSTEMS 
AND FINANCIAL CORPORATION 

1061 SOUTH MELROSE 
PLACENTIA, CALIFORNIA 92670 

(714) 632·6986 



8UAl SESSiONING thi~·Fall .in a ffiirr~ of thiid "Th~ most i~pre~si'v~~ .. · : " ~JteCi to each ~ei>~i6nt' . 
party activity. I • featurl! o{ the CtT3IO js : ' The connection is es tab-''N CIJ810 0ne of the nrst of the. - ~ du·at-sl!Ssipning, a aap.abH- i lished by two cables, rather 

· ·: ~ . ~ ' · · ~ .new generatio1t'is the ~ ..... : ? .Jty ~su.a.1Jy (guti!1 in. . ~ " than i>~·software, incre.as-
... o,me .o~ the cap~bilities ' ~ CIT310, a. $-"l 49 YT~ ern~- , ~· ~orR:eta'tions,; ut.a)~:' ~ · ing the ,types ofeomputers ;r 

of D1g1tal Equipment : la tor from CIE Termmals : · found in the VT3()()s. 'i:Ris . ; tnat can be connected to 
Corf>,'s'VT300 seri~s termi- : Inc., a s1,1bs\diaty of C.Itoh allows .the t rpiinal to be , .: the terminal InternaHy, 

"nals are ;starting to b;eep 1·' El!,lctronics Inc~ (Tortan¢e: ·e0ilne.c'ted"ro tw-0 host& '. ~ '\) the CIT3i() co;nsists ·of, i'.n. • 
into thh'd party products. . : Calif.). CIE claims that, th~ , siihulta.n.eously .. By P,imcli~ ~ · 1effect, 'two CIT2~4 ter,mi­
'.fhougb ~o one has claimed ~· t~rminal provides what its " ing the M'we/~fon key, : .)ials. Thi a'flchitecture is 
to produe a VT300 .emu- : cu,stomers inaicate is ~ the user'cal'!I toggle be'twee~· :· evident.from tlie function 
Jator.yet, se:v;era1 tteeded ~rom th~ next;geno.~. :1 t~e. two .. ef!vito,nmentsJ J:be ! ~ . ,,key:~, screen memory, and 
. companies a.re 'reportedly · ! eralion: greater · · · : sct.~en c;.in also>' be. Jlori.zon- , ·i ··Set-in> menus. 
moving closer to the goat :t connectiv.ity., more functiorl ~ ta11N spli~ W·ii:h a dividing. "'' : The terminal stores four 
.The mixt generatibn of al- ·keys, increased loeal mem, : statbs line th'ataHows the . : pages of scre!;m inform a._ ' 

' J}hanun:ie~k terminal$ js ory, ~nd a high resolution · ttser 't0"ea ily 'r.eguhite ~t.l~e ',., ~ .tion or lQO Jines locally, 
' expe.eted to be u.nle.ashed flat screen disf)fay. •' ' aroouri~ ofscree~ spaceile- 1 whieh can either l:,ie allo- ' 
' · : cated for one sess:ion or 

"j ·split for two. In <Jµ~l-~es­
: sion mode, one :host &tri't 

FOR VAX USERS, UNIX IS 
TRENDIER THAN VMS 

A new study by Com­
puter Intelligence (La 

Jolla, Calif.) has deter­
mined that a number of 
VAX sites are choosing to 
run under UNIX and UNIX 
look-alike operating sys­
tems rather than VAX/ 
VMS. The study concludes 
that UNIX and Ultrix-32 
are gaining on VMS in the 
VAX marketplace. The re­
sults are based on 
interviews with VAX users 
and Cl's Computer Instal­
lation Data File. 

VMS, the operating sys­
tem that is most often sold 
with VAXes, has a much 
wider selection of software 
available in the market­
place than either UNIX or 
Ultrix. It is generally con­
sidered to be ideal for time­
sharing and production 
applications, and is often 
praised for its flexibility. 

Some VAX users appre­
ciate UNIX, however, 
because it allows them to 
port applications between 
different brands of hard­
ware with little 
modification. CI reports 
that some users who prefer 
UNIX use it because it al­
lows them to use the 
hardware that is best 
suited for a given 

PLAt\l\ED VAX/MCROVAX 
PRl'vlARY OPERATNG 

SYSTEMS 

' NCLLDES U.TRIX·32 M-0 
U.TRIX·32M 

application. 
The Figure illustrates that 

these sites, based primarily 
on VMS, are gravitating to­
ward the UNIX systems. 
The total for future VMS­
like systems ( 41 % ) is less 
than the total for UNIX 
systems (49 % ). 

But Cl's statistics also 
show that VMS currently 
holds a commanding lead 
at VAX sites that use the 
three major classes of VAX 
CPUs: Micro VAX IIs, VAX-
11/700s, and VAX 8000s. Of 
all Micro VAX II sites, for 
example, 87% use 
Micro VMS as the primary 
operating system. Twelve 
percent use UNIX-like sys­
tems: 9% have Ultrix-32m, 
and 3% run UNIX, which 
includes both AT&T System 
V and Berkeley V. 4.2. 

The remaining 1 % use 
VAXELN, but CI explains 
that the numbers on 

AT&TLNX 

Ll'JSPECFED 
LNX 

Sites based 
primarily on 
VMS are 
gravitating 
toward UNIX 
systems. 

: accidentally ac'Cess memory; 
~ assigne1i t-0 the other. . 
: Vi,ewports·allow· the user to 

, ! d4flplay anialf sections of 
: memory. ' · 
~ · ,One l(byte of non.vol­
.; , atile memory jg available 
i MI' sessiorl, enough for 180. ' 
: programin~ble functiobs 
~ 1-P.at can be access~d with 

· ~"'*fl funct:ion ~ey;;. The,!unc­
:' ti'on keys can ha\'e a · 
: · separafu funetion for each 
~ ~(i)St, an~ switch over auto-. 

. ~ pu~ticaj.Jy wh!ln ~he 'Mode/ 
VAXELN are deceptive be- : .Sess1on )tey_ is hit. The. 
cause VAXELN requires : CIT310 also bas separate 
VMS as its development ~ set·up screens and nonvol-
environment. Since the sta- : 1 .at\le memories ,for ruich 
tistics only reveal the : session. . ' ' . 
primary operating system : Improv.ed ergonomics in 
at each site, many ~ . the new terminal include a 
VAXELN users are hidden .~ : large'r, 14-in. flat-screen 
among the large number of ~ dispfay, avail'able i(l either 
Micro VMS users. ~ white, amber, oi: green 

VMS is the primary op- ·: 'phosphor~:· In 80-co!Umn 
erating system in 90 % of !' mode'1 t~e~hara~ters lire 9 
VAX-11/700 series environ- . ; i 1{> f.orme<l,.initide. a 10 x l6 
ments, while UNIX is : ce.ll. . , 
second with 9%, and Follow:in~ th~ announce-
Ultrix-32 third with 1 %. In ment, CIE red,ilced the. • 1' 
VAX 8000 installations, price of its CIT224, fpr- ' 
VMS has 95 %, UNIX 3%, "merly $749,Jo $~9. Th'e 
and Ultrix-32 lags behind 'CIE lOlXL, a-VTlOO' emu-
with 2%. Inexplicably, Dig- lator, was reduced frbm 
ital Equipment Corp.'s $699 to $645, and the 
Ultrix-32m, the MicroVAX CIT50't'-; an ASCII termi-
II version of Ultrix, leads nal with support for 
the pure versions of UNIX VTlQO/ ANSI, was reduced 
at MicroVAX II sites, while from $649 to $595. 
Ultrix trails UNIX in the Enter No. 132 
large VAX sites. -P:van Birkhead 

-Evan Birkhead r------------...._~--------.......... 
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VISIONS OF 
SUPERCOMPUTERS . 

n;m1tiple scalar ~d/9r. Vee­
' ~ ~or processors, Qrovjding, 
: ·the company .claims, execu­

·) tion speeds up to JA4:MIPS 
,. : across,the 12 scalar proces~ 

E lxsi (San Jose, · · . ~ ··sors. Bringing VMS · 
. Calif. reports acce-ler- : scientific al)p:lfoations•to 

· a,ting sa.les·of its,System ~ ·'the 6400 has $<>Id..rnany of 
64-00 supercomputer. With ' : the m"anhiMs.fo.t Elxsi and , 
rec~ntly announced·ca- ' ~ the cornp4nyis ·pl}lnning on 

· P,abilities sl)ch as add-on : .sel\ing ·~ lot l')'.l()re into the.: 
vector processors (in addi- · ·i I;ligital Equipment Corl?, 
tion to the 1-12scalar ,•·• : environment. DECn~t is 
processors systems-it CqJl. ' ~ supported on 'the 6.400, as . 
be configured ·wlth) and . , : well as- ~ransmiS!:!iQn l!'on­
automatic dete~tion of and i,'tr9l protoOOl/i!)ternet 
migrat!on away 'from fail- 1 · proto~l (l'CPIIP), and 
ing processors, the · : Elxsi plans tQ off~ addi-
comJ>any appears to.&e on :3; ') tiorlaJ fe~tll.l'ei;. tllp.t will 
roll. . · ; mal<e the 6400evfl1} ~ore 

The 6"400' addre:s~~s all. , :· netw,or.kts9fkai;..e c~pati-
applicaHons wnere.i!ither ~ : 'ple.With' th&\Digita1.. ' ' 
extreme1y°higH qiil1i.ons of f envrronmenf{inc1uding at" 

· instructfons per sec.: . - : ta<;hing dire~tly, t.o th~ 
(MJ.PS) or ipstantaneomi : V~Xln overthe'0400' ex-
rea-ltime T!!S'ponse i~ ·re- ~ fem1fop-VMEsus). 
quh:ed .... or poth, ~- :, ' ~ 'l?he-64001s v4-.bit system 
Surptjsingly, the. 6400 .,is ca- L btJ.$ -i~ cSyn~hr(lnous .aiW ca­
J?able".''o{ band1ing reatfone { . pqbk !)f teachlng an 
and nuniqer--crurichµig (i:Q.- : a.m~zilfg $20 Mby'tle/see'. 
eluding multiuser nurrlber- , ·~ · throughput':rate. S}'stem .-. 
crunching) erivirovrnents , ; c<,mfigurati6ns typically . 
~fmqltaneou~ly. ;AdQ..toi · !· cop:i~iµ-.si:rbstaljtial :. . t ' 1.• " 

' tha.t the fact that tbe.ma- • : ~atpount~-0( men,10ry (a ' 

Would you buy a computer from this man? Nerd &II• I• 
the magazine every self-respecting nerd wants to read. 
•-ture articles Include: "Scratch a Yuppie ... Find a 
Nerd," "The Nerd Dollar: Where D-• It Go?" and "In 
The Swim," where our N•rd &II• fashion-plates model 
the latest and greatest In pool and beach attire. (N•rd 
lff• was created as a promotion piece for the movie, 
11•.,,•ng• ol lh• Nerd• II, from 20th Century Fox.) 

chine tan run its four; '. · " : . m~~~'lriVpt of2 Qbytes iS' 
operatihg syst~m~UNIX · '. poss1b-l~) in order:-to take ". 
System V and 4BSD, ·EMS, : ad~antage of this thr<)ugh- .. Is the 640Q· a sign of . 
and,EMBOS-allat tn~ ' i Qttt-if ~procefis hastQ go : ,, computers to c~me.? Flexi-

, S~:t1e.tiln~ a~d acroos"a~y ,;• ·i .. ' ~9 lA.i$k the ,hU'S fg flttt°gji(ld : 1 '~ , l;it,e.,;patall~f ~){tre'me}y I 

COil).bm~tion of pr . ~ss?ts', , : dowh to bqly a fe.w. M~yte/ 'f. · : fast, and able to keep users. 
and the simµltaqeous 'Slip" . ~ se¢:,,andtlw advantage$ to ~ t satisfied w1th never-ending 
port'o:fthe niultip)e . • the' sui>ercomputer are lpst. : a'dditions of state-ot-the-
envi.ro.nments becomt:;S: 'l'b.e 'cur.re.pt processor It~ ~ ~rt h;i.rdwar~. the 6400 is 

· evf;!n ~9re ~mP.ress!ve:. '' . er~~o.A. js. tlie.'fi.4~ it:s ' · · ; ~ertai.nly ~)'ne-of ~he lead-
1 (Re'altime suppp~t IS avail- ~pptox1tnately tw1c9'as fi£st : ... 1ng-e<;{ge-computers of the · 

:~qle un9er all operatip,g. ,.· , as i~ forerurln.el'.: th,e 64i0,' . ~ 'SOS. But what i(memory ' 
systems, and doe§ in '{a.ct : at,id tne 64,3() is 1.leing de- : . chips don't continue to 
prov.i,de r~sponse in ~uiler- ' l ~igaM. lt'sdfup<>.r.jantJt:o. I ~ show the amazing drops iin 
-computer realtime vfa a, : nQteth:i,'I wlien upgrli<;ling., .: cost/Mbybe ofstotage, and 
unique iht~rrupt sf:r:u~\up~ j . us~rs.i 40.o't replace: .. t •• ~ : ~denser .integr.atipn of c~s­
tht goes right to tliei'har.d- . processors .. 3'nd4)'1.~mon+' •. :. ' tom c,h1ps doesn't prov1de 
war~; avoidiµ,g operatin<g 1 ~ they 'add; . :..i ·. • • '' 4 ~ 'fol'the further dramatic in-
syst~ overhead.) · , , · Eq~i ~~es i~~~machi~e · . ~ c_re~ses in c<Ynd_ensed, fast 

• How can VAX users take . as-provrdt}'lg tije ·be~tp:rrnel ~ · pl'oc\)Ssor arch1tee<tures? 
advantage, of the 6400? The ~ P.efW.rrnanc~ in th€. tange . -:. i' Surely there 'Yill be a ta­
IDMS.19.,perating sys.t~m j~ .a : . ·:wm~w1\e'\e".l)i$,~e,r t~~n th~ : "; pering off. i11 the$e 
VM$1Gpk-alike, :an9;V~S ~ V,,AX"''8800,a11d ,s?,mewh~te ·• ! b:~akthroughs_ that gave , 
FORTRAN appl.fcations : lo*'er tharr .coinput(lrs from :. Silicon Valley (where Elx$1 

'. can b,e recompiled tO run on ~ Cta:y. Tremeildous c~nppute : j$ loc~ted) its earlytphe­
the machine. The C()d0:can ~, PQ~er is avai)~bie for a r~l- ~ ,. nomen~l growth :r:ate- · 
be altered manually Jor : ative,ly' small am-0tint of · • ~ making Digital's clustering 
exe.cuti_?n in para.ll~t,ecto.ss ~} :m9~e~ . '.. ' ' : : capaf?i~ities and,well-sup-

ported (though ,. 
,,. : cpmparatively slow} buses 

. as important ~s ever,'. ~ 
,; i: But Elxsi 'clajms that it· 
~ isn't competing with Digi-
~ tal-it's complementing it: 
~ 'Elxsi is o:ff ering a solid; , 
: we1l~backed machine that 
'r supports a variety of ind1;1s­

try 's~andard envirotunents 
with supercomputer power 
at a reasonable price. AP> 
such, the 6400 will continue 
its p,resent, strong rate ~f 

·: growth. But'inl)ovative ma­
c'hines from manufac~urers 
like Elxsi won't begin to 
threaten Digital until the • 
next' wave of computer 
tee'hno1ogy-supe.rcortduc­
tors ?-once ag~1n returns 
the industry to the hectic,,· 

,. nonstop innovation it saw 
when the chip first arrived. · 
Entei: No.129 

:_BrarJ,Hwrrison 
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Two Australians 
you're sure 

to know 

THE WOMBAT, Vombatus hirsutus 
The Wombat's territory ranges over the hilly 
and heavily timbered coastal regions of 
south-eastern Australia. Their ability to 
burrow long tunnels and bulldoze their way 
into the undergrowth has brought them into 
dis/ avour with farmers, yet they are 
inoffensive animals running for cover if 
disturbed. The young leave the pouch at four 
months. 
WOMBAT is also an acronym for Webster 
Omnipotent Mass-storage Builder And Tester, 
a set of interactive, formatting and 
diagnostic utilities developed by Webster 
Computer Corporation and totally contained 
within firmware ROMS on Webster disc 
controller products. 

... And one 
it will pay you 

to meet 

The WUSMD SMD Unibus 
Cached Disc Controller 
0 One Megabyte Cache 
0 MSCP emulation 
0 2-4 millisecond effective access time 
0 24 Megabit data rate 
0 Controls up to FOUR SMD Drives 
0 Look ahead reads 
0 Bad block replacement, ECC 
0 On-board boot, diagnostics, utilities 
0 Seek optimization 
0 Supports DEC Unibus computers 

Webster Computer Corporation,founded in 
1970, is Australia's leading DEC-alike systems 
manufacturer. 

The cached SMD Unibus controller is 
Webster's latest of many design firsts for the 
DEC- compatible world. 

• ESDI Unibus version shortly available 

WEBSTER 
COMPUTER 
CORPORATION 
Innovative ideas for DEC users 

ENTER 693 ON READER CARD 

103 7 North Fair Oaks Avenue Sunnyvale CA 94089-2183 
Telephone(408) 745 0660Fax(408) 745 1162 
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Introduc· 
A · -Performance 

Graphics E · e With 
A Low Sticker Price. 

Now the DEC Micro­
VAX II® can be egui1med 
with "four-on-the-floor." 

Here's a high­
performance champion 
that's graphically superior. 

It's CalComp's new 
Formula irM Series. The hot 
little graphics engine that 
uses new, custom VLSI 

gate-array technology to give you as many as 
four workstations from a single MicroVAX II. 
Without excess power drain. Before CalComp 
got in the race, a MicroVAX II could gain 
graphics capability only by using multiple 
slots. Or with the addition of separate, bulky 
and expensive controller hardware. Now, 
there's no contest. 

With CalComp's Formula 1 Series your 
MicroVAX II gains a graphics capability that 
will set the designing mind free. Zoom, pan 
and update with turbocharged speed and a 
high-visibility 1280 x 1024 resolution. All in 
256 souped up colors on a flicker-free screen. 
Plus get 32-bit floating point CGI standard 
functionality as standard equipment. 

And don't worry about sticker shock. You 
can drive away with the entire Formula 1 
Series subsystem-graphics engine, high­
resolution color monitor, keyboard and 
mouse-for only $6995. Or, try-out the 
Formula 1 Series engine alone for just 
$3995. It's your option. 

DEC and MICROVAX II are registered trademarks of Digital 
Equipment Corporation. 
F'onnula I is a trademark of CalComp. 1987 CA LCOMP 

Naturally, our smooth-running Formula 1 
Series graphics engine is CalCompatible with 
other peripherals and software. For informa­
tion and specifications call 1-800-CALCOMP. 
Or write CalComp, P. 0. Box 3250, Anaheim, 
CA 92803. 

Drop the Formula 1 Series graphics engine 
into your MicroVAX II and see what it'll do. 
Because there's no other way to get high perfor­
mance and four-on -the-floor at a price like this. 

Wedrawon 
your imagination:M 

~Ca/Comp 
A Lockheed Company 

ENTER 685 ON READER CARD 
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· : into two types: fine art and 
co'mmetcial art. Wi,nners 

' : were a.warded for each type 
~ in two categories: art pro-
; duced using AT&T ' 

The culmination of one : Truevision graphics boards 
of the world's largest com- ~ and art pro<;lucep using ·, 
puter graphics art ' ' 1 .~ other computer graphi¢s 
cotnpetitiorls occured on :· products. Judging was on 
July 28 at Siggraph '87, as ~ originality, compositi\m, 

1 
hundreds of invitep guests : and, cr~ative use of graph-

, gathered at art awards cer~ , ~ ics products. . ' 
emony- in the Anaheim ' : "This year's i,lontest at-
Hilton, honoring the 25 ~ traded some qf the moeit 
winners of the Truevi$iOn- , : stunning examples of com­
Raster Teeh Image contest." ~ puter imageryJ!V-e-seen/' 

The contest, sponsor~ : says Rand $chull)'.l~n, vic:e 
by AT&T's Truevision Divi- ~ presid~nt of corporate 
sion (fodfanapolis, 'lnd.h : de.velopmentfor Island 
Island Gr'<tphics CoPp. (~an ~ Graphics. "T~e ~rt-ists wh-0 
Rafael, Calif.), and Rast~r :· entered this contest' are 
Technologies (Westford, ~ takin~ CQ!Jlputer graJ;_>hics 
Mass.), received both na- ~ to the ~reatiye limits.'" 
tiona,1 and internationa1 : ~ First, s¢cMd, and third 
entries with subjects rang- ~ place winners 'received · 
ing from.high te.ch .robots : $2,000, $1,000, and $1500, re-
to tropical ocean scenes. ~ spectively. Honorable, 

AT&T's Truevision com- ~ mention winners receiv~d 
puteli' graphics products ~ $250. The four first priie 
allow personal computer : winners were: "Cop" by Jim 
users to capture a.nd <;{ls- ~ ·Hillin, '1The Pour;, by Alan 
play full color images from ~ Waxen berg, "Bubl:)le's 
a viaeo source in real time. : Beach Diner" by Cherry 
Island Graphics is a devel- ~ Simpson, and "Teapot" by '!. 

oper of computer graphics : Shelley Lake, • · 
·- software and Raster Tech~ : "Teapot11 won first prize 

nologies develops and ~ for fine art using any com-
supplies high performance : puter product. Using 
copiputer graphics systems. ~ proprietary software along 

The entries were ere~ with a VAX-11/782 con- , 
ated solely on computer ' . nected tp a Cray 
equipment ranging from : supercomputer, Spelley 
the common persoJlal com- : Lake designed her award-

. puter to llj.rge systems such ~ winning image All 1;1bject. 
as the Cray supercomputer. ~ creation and building was 
The images were. divided : performed on the VAX. 
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' Lake, a self-eniployed ar.t-· 
ist who holds an M.S. in 
Visual Studiesi1;.om MIT, 
S<1.ys 11he found the' VAX to ' 
be "a great machine that · was very reliable.'' 

The winning enb:ies for 
tqe co,ote51t are on pispl~y 
July 30 through September 
30, 1987, at the California 
Museµm Qf Science and ln­
Q.usb?y.(CMSL} in Los · 
Angeles. "Lt seems fitting 
that the country's largest 
and,$t,>s,tpopular computer 

gr.aphics 'att contest should , 
be f ea tu red at one of the · 
country's most populali ci.­
enfe museums," says Don 
M. Muchµ10re, executive di~ 
rector of CMSI. "One of the 
qbjectives of comptl~e~ art 
is~ to ma~e COllJ.pute'rs'more 
acc~ssible to a wider range 
of.people. What bett~r way 
to do it tl'ian tQ display this 

. work to the thousanqs of ' 
· neople who atwnd CMSl 
eve-,:y day?'.' · 

-Renee P. Brawn 



Common Lisp 
UnCommon Performance 

Lucid Common Lisp sets a new standard in Lisp 
performance! Now, get the speed and efficiency to 
develop Artificial Intelligence applications on the 
DEC VAX family of computers. 

Easy portability across the entire VAX line, as well as 
a growing number of other machines, including IBM 
mainframes running MVS/ SP, workstations from Sun 
Microsystems and Apollo Computer, the Prime 50 
Series, and Intel 386-based machines. 

Lucid Common Lisp is the most comprehensive 
implementation available for the DEC VAX. With all 
the Common Lisp functions and a programming 
environment that makes programming in Lisp so pro­
ductive: an EMACS-style embedded editor, a window 
tool kit, an object-oriented programming paradigm 
(Flavors ), and complete debugging utilities. 

Lucid, Inc. 
707 Laurel Street 
Menlo Park, CA 94025 

Available now, $35.00 evaluation tape for 
your VAX running VMS, ULTRIX, or UNIX. 
In California: 800- 2 2 5-1386 
Outside California: 800-843 -4204 

Lucid and Lurid Common u~p arl' 1r:1dcmarks of Lucid. Inc. JHM \1\'S/ SP is a trademark of JB\I 
<.:cir1}(1rati1111 . DEC and \ i\X an· tradt•marks c1f Di~ital Equipment C4111'l<1rati1m. l'rilll i.' ~() Stril'!'i b a 
tr:l(h:rnark 11f Prime C1>mpull'r, Inc lntt'I 5~6 i~ a tr:lllt'mark 11f lntl'l Cf1rp11r:t1i1111 

Write or call for a free guide on developing 
Artificial Intelligence applications in Lisp 
using general- purpose computers. 

Ti tit•·---------------

Or~;mi1at11111'--------------

,\ddrt·)>~·---------------

Cit~·-__________ 'Statt:''- ----

Zip. _______ l'horu··- __ __ 1HC9 

D I'd like to be kept up to date about Al and Lisp. Please add 
my name to your mailing list. 

The Leader in Lisp. 
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CHANGING CONCEPTS IN 
APPLICATIONS 5onwARE: 

USERS REFUSE TO ALLOW THEIR APPLICATIONS 
SOFTWARE TO DICTATE HOW THEY DO THEIR WORK 

BY JIM MEADE 

• .... 

A 
tlas Powder Corp. of Dallas is a 
company of 1500 employees, 
and the largest commercial ex­
plosives manufacturer in the 
country. In recent years, the 

onetime DuPont division has found it­
self growing quickly-so quickly that 
the IBM computer system it had in 
place simply could not keep pace. 

Even explosives manufacturers 
don't like to "bite the bullet," but Atlas 
chose to do so in the case of its hard­
ware and software programs. That is, 
Atlas opted to remove the system al­
ready in place, start from scratch, and 
install a new system that it hoped 
would never, like the old system, be un­
able to keep pace with business needs. 

While Digital Equipment Corp. pro­
ponents might choose to make a great 
deal out of the fact that Atlas removed 
its IBM mainframes and moved to clus­
tered Digital computers, the change in 
hardware wasn't as basic as the change 
in philosophy that led to the change in 
hardware. 

"We went through an exhaustive 
planning phase," says Darwin Wolfe, 
director of information services. "Our 
planning committee was made up of all 
users, and our objective was to plan 
only what they needed." What did they 
need? Solutions to business problems, 

I 
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not solutions to data processing prob­
lems. "Atlas' computer system is a 
business system," Wolfe emphasizes, 
"not a data processing system." 

To provide business solutions in­
stead of "raw MIPS," Atlas "let the 
software selection be our driving 
force," as Wolfe puts it. 

The Atlas experience reflects a ma­
jor trend. First comes business. Then 
comes software, because-more thari 
hardware-software directly address­
es business needs. Then, dependent on 
the others, comes "iron." If there was a 
time when the sequence was the other 
way around-first hardware, then soft­
ware, then business applications-that 
time has passed. 

COMPLEX CHOICES 
Business end users, aided by Man­

agement Information Services depart­
ments, are taking control of software 
decision-making. Even though they are 
familiar with the business problems 
they need to solve, the problem they 
face in selecting the software to solve 
those problems is complex. They face a 
multitude of choices: 

• "Should we buy off-the-shelf 
software, or should we build our own 
applications?" 

• "If we buy off-the-shelf, how do 

we decide which vendors and packages 
to use?" 

• "If we build our own, what lan­
guage do we use?" 

• "Whether we build or buy, how do 
we maintain the programs once in 
place?" 

• "Do we use applications genera­
tors, or do we write lines of code the 
old-fashioned way?" 

• And of course, the final question 
(formerly often the first question) is: 
"What iron do we choose for running 
our software?" 

In response to these needs, flexibili­
ty-conscious vendors offer both off­
the-shelf and build-your-own software. 
They support the traditional languages 
like COBOL, but are developing modern 
fourth-generation language ( 4GL) al­
ternatives, too. They offer service and 
support, while looking to make it easier 
for users to service themselves. They 
offer computer-aided software engi­
neering (CASE) as an option, while 
providing traditional programming as 
well. CASE is a relatively new technol­
ogy for the automation of applications 
development. It attempts to computer­
ize the system analysts job, as well as 
provide hooks to the actual generation 
of code. 

While most vendors debate over 
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whose route to "flexibility" is the best, 
they tend to agree that flexibility is the 
ideal. Business users, they agree, 
should decide for themselves what they 
need in software, rather than having 
software houses decide for them. The 
software they buy should be flexible 
enough to allow them to decide for 
themselves, and should not, as in the 
old days, dictate how they will do 
business. 

DIGITAL 
As prominent as anyone developing 

flexible software in the Digital market­
place is Digital itself. Digital's philoso­
phy has long been "Digital sells solu­
tions," and not "Digital sells 
hardware." As "solutions" comes more 
and more to mean "software," Digital's 
emphasis on software is increasing. 
"Digital is a software company," Digi­
tal President Ken Olsen said recently, 
in remarks echoed in June by Basil 
Harris, manager of software product 
managers for the company. 

Considering that software is only 
6.6% of total revenues for the multi­
billion dollar company, the statement 
that "Digital is a software company" 
may seem surprising at first. Digital 
insists that the remark is anything but 
surprising, though. Digital is "in" 
software. 

Hardware costs are dropping quick­
ly, Harris observes, noting that, for ex­
ample, the price of a VAXstation 2000 
recently dropped from $9,600 to $4,600. 
Prices are falling so fast, says Harris, 
that the hardware itself is, in effect, 
free to the users in comparison with 
software. 

"The value of a computer system is 
in the software," Harris says. He con­
cludes, "Digital's future is hitched to 
the software it produces." 

Given its emphasis on software, 
how does a company like Digital create 
flexible software that will meet busi­
ness needs both now and in the future? 
By setting firm standards, on one hand, 
and, on the other, allowing users free­
dom in building their own applications 
into those standards. Also, Digital can 
encourage outside developers to work 
with its standards, and is doing so with 
its Cooperative Marketing Program 
(CMP) and Systems Cooperative Mar­
keting Program (SCMP). 

Digital's firm standard is, of course, 
its commitment across the board to 
running VMS on its VAX systems. The 
VAX Information Architecture means 
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VAX Information Architecture 

• Dictionary 
·VAX COD 

• Forms Handling 
VAX TOMS 

· VAX FMS 
• Application Development 

· VAX ACMS 
· VAX Rally 
• VAXoet 
· VMS Languages and Toole 
· VAX COBOL Generator 

• Querying and Date Access 
·VAX DATATRIEVE 
- Languages , 
·VAX TEAMDATA 

• Data Management 
·VAX DBMS 
·VAX Rdb/VMS 
·VAX RMS 

• Networking 
· DECnet 
·VAX DATATRIEVE 

• Decision Support 
· VAX TEAMDATA 
• ALL·IN· 1 
· VAX VTX 
·VAX DECgraph 
·VAX DECsllde 
• VAX DECalc 

Figure 1-The VAX Information A rchi­
tecture unifies the Digital application 
environment. 

that software for data management, 
networking, applications development, 
and forms handling all fit together 
with a data dictionary into a unified ar­
chitecture (Figure 1). 

On the basis of the uniform archi­
tecture comes flexibility. Users can 
pick the pieces of the architecture they 
wish to use and the software develop­
ment tools they prefer. In software de­
velopment, for instance, users can opt 
for traditional languages, 4GLs, or 
CASE. As CASE Product Manager 
Donna Slattery puts it, "All of our VAX 
software development tools run on all 
the VAXes, from the VAXstation 2000 
to the largest 8000 series computers .. . 
Applications developed on any VAX 
can be run on any other VAX." 

INSULATION 
Other software developers, like Dig­

ital, look to combine firm standards, 
with adaptability to change. Cincom 
Systems Inc.-developers of financial 
software, and a Digital CMP-is one of 
the companies Atlas Powder's user 
committee selected. "We provided At­
las the migration capability it needed 
for the future," says Cincom's Ron 
Hank. "We've eliminated that barrier 
to change." 

Originally developing for the IBM 
environment, Cincom, in 1975, decided 
to develop for the Digital environment, 
as well. "In 1975, our competition 
laughed at us," says Hank. "They said, 
'DEC is a bunch of engineers. They 
couldn't care less about financial appli­
cations. They couldn't care less about 
business.' " 

What Digital cared about, though, 
was its consistent architecture, and 
now that approach is reaping divi­
dends . Cincom provides flexibility 
through a modular architecture of its 
own that provides users what Cincom 
terms "insulation." A company might 
begin by installing a financial module, 
and later, when it adds a manufactur-

ing module, the two fit. Updates to one 
are automatically reflected in the 
other . 

Doing all it can to remain hard­
ware-independent, Cincom offers an 
application development language 
(MANTIS) that aims to be independent 
of the unique requirements of particu­
lar hardware. If someone chooses to 
move Cincom software from one hard­
ware product to another (IBM-to-Digi­
tal, or Digital-to-IBM, for example), 
the applications level of the code re­
mains the same. Only the machine-spe­
cific portion of the code changes. 

MACHINE- INDEPENDENT 
CODE 

Like Digital and Cincom, another 
developer of financial software, ISi-In­
teractive Systems Inc./Fasbe, takes 
flexibility as its guiding principle. Says 
Fasbe engineer Gary Neidhardt, 
"When someone purchases an applica­
tion, 95% of the code should be just the 
application itself. The code shouldn't 
have anything to do with how or where 
data is stored. 

"On our system, you could start 
with a Micro VAX and run our executa­
bles. When you upgrade to an 8200, ev­
erything runs the same. Just pick up 
the disk pack from one machine and 
move it over to the next." 

Because of its flexibility, Fasbe 
software is another product adopted at 
Atlas. When Atlas decided to move 
from IBM hardware to Digital, it didn't 
have the luxury of moving its applica­
tions software with it. It had to start 
from scratch. Now, says Fasbe spokes­
man Bill Cardani, that shouldn't hap­
pen again. By changing, at most, 5% of 
the code, a Fasbe user on an IBM sys­
tem should be able to become a Fasbe 
user on a Digital system. 

Fasbe builds in flexibility in other 
ways, besides building machine-inde­
pendent code. Its software is modular. 
You can begin with Accounts Payable, 
then add Accounts Receivable, then 
add General Ledger, and have all the 
modules work together. Much of the 
system is user-defined. The executive 
with no technical background can use 
the report writer. 

Fas be users believe they profit from 
the flexibility. Tom McCormack of Off­
shore Navigation (Harahan, La.) isn't a 
computer expert. He knows the finan­
cial world, and he knows oil. When he 
wanted to write reports with the new 
Fasbe system, he says, he could do it 
easily. Service to vendors improved so 
much overall under the system, he says, 
that he believes the software helped 
improve vendor relations and helped 
the company's bottom line. 



Fasbe, unlike Cincom, isn't a Digital 
marketing partner yet. But it has sub­
mitted its application and is hoping to 
gain that status. 

The theory, again, is that the CMP 
agreement benefits vendors and, ulti­
mately, the customer. It becomes easier 
for the user to find compatible software 
that will fill his business needs. 

Within its own software, meeting 
business needs is Fasbe's priority. "Our 
software lets you run your business the 
way you want to, not the way some soft­
ware house thinks you want to," says 
Cardani. 

McCormack and Dodge originally 
developed software for IBM computers, 
and now specializes in moving applica­
tions between IBM and Digital. "From 
the functional point of view," says John 
Birch, corporate vice president, "exact­
ly the same thing happens whether you 
are working in the IBM or DEC envi­
ronment." The software looks the same 
to the user. 

Many departments are insisting on 
having their independent system.s, 
Birch points out. Using McCormack 
and Dodge software, they can work on a 
VAX at the departmental level, then 
ship files for consolidation on an IBM 
at the corporate level. 

DEBATE CONTINUES 
Meeting business needs, then, is 

now becoming the clear-cut purpose of 
software. Rather than attempting to 
anticipate all needs, vendors are look­
ing to provide users with the flexibility 
and modularity to meet needs as they 
arise. 

Digital itself, while building in as 
much flexibility as it can from its own 
side, is also building marketing agree­
ments with other vendors who can in­
crease the options open to the 
marketplace. 

Sound ideal? It may, indeed, sound 
ideal, and almost everyone seems to 
agree on flexibility as an objective. Not 
everyone, however, agrees with Digital 
on the best way to achieve the objec­
tive. In that arena, the debate goes on. 

Digital's CMPs may sound like the 
way to increase customer options, for 
instance. But there are those who insist 
they are, in fact, a dead sure way to lim­
it those options. 

Microsystems Engineering Corp. 
(MEC), for instance, worked under a 
marketing agreement with Digital un­
til several years ago. Then MEC's idea 
of flexibility came into conflict with 
Digital's. "DEC's philosophy is paro­
chial," says MEC president Everett 
Karels. "DEC hates PCs. It doesn't 
want anything done on IBM PCs." 

In many cases though, the finest 

software and hardware for specific ap­
plications work not on the VAX but on 
the PC. As Figure 2 shows, Mass-Ii 
looks to integrate the best of those 
products with one another and with the 
VAX. "I think we are the only one who 
can pull in a Macintosh file, edit it in 
our word processing, and send it out to 
a Postscript, Hewlett-Packard Laser­
jet, Epson FX, and any of the .other 
leading printers," Karels emphasizes. 

To be able to implement its own phi­
losophy of maximum flexibility for its 
users, MEC had to break away from an 
agreement with Digital that it found 
restrictive. 

UNIX 
Cooperative marketing agreements, 

then, may not be the way to offer maxi­
mum flexibility to the user. Competing 
vendors challenge the Digital approach 
in other ways as well. Even VMS itself, 
the basis for Digital's VAX Informa­
tion Architecture, doesn't seem to all 
software developers to be the best basis 
for offering the greatest number of op­
tions to users. 

Syntactics Corp. felt that a ·UNIX­
based system offered power and custom 
tailoring capabilities unavailable from 
VMS. The two standard, nonpropri­
etary operating systems, points out 
Syntactics President Erwin Morton, 
are DOS and UNIX. As a high speed, 
multiuser system, UNIX offers distinct 
advantages to software developers and 
users. 

Also, he adds, many UNIX-based 
systems go through value added resell­
er (VAR) channels, where the VARs 
build their applications into the larger 
applications. "You can't do that unless 
you give the resellers applications that 
are modular," he continues. "We built 
in that kind of functionality early," he 
says of the Syntactics CrystalWriter 
word processing software. 

Digital's version of flexibility, then, 
isn't always the third party developer's 
version of flexibility. Nor, it turns out, 
is the vendor's description of flexibility 
what the user will necessarily discover 
when he puts a software application to 
use. 

Carol Julian is a financial program­
mer at the Daily News in Los Angeles, 
which has McCormack and Dodge fi­
nancial software in place. The company 
moved from its VAX-based system to 
an IBM-based system back to the VAX. 
Since McCormack and Dodge software 
is designed to make it easy to move 
from an IBM system to a VAX and vice 
versa, the transfers should have been 
easy. 

But that was not altogether the 
case. "The McCormack and Dodge peo-

pie who customized the software for 
DEC were IBM people, not that knowl­
edgeable about DEC," Julian says. 
Some of the job control procedures 
suitable for IBM do not work well for 
Digital, for instance. "We don't allow 
our operators [running software on the 
VAX originally designed for the IBM] 
to submit McCormack and Dodge jobs," 
says Julian, "because they would tie up 
their terminals." 

USER PROGRAMMING 
Overall, then, it still may not be as 

easy as software vendors say it is to 
move from IBM to Digital and back, or, 

FlllPB 2-Unlike Digital's applications 
poduct line, the M ass-11 family of ap­
plications stress the PC as strongly as 
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Figure 3-RDM's user interface uses a nonlanguage ''fill-in-the-forms" approach. 

for that matter, from any operating 
system to any other or from any hard­
ware system to any other. 

'Flexibility' may not be all, in prac­
tice, that vendors say it is. 'User-de­
fined programming,' another form of 
flexibility offered by Digital and oth­
ers, may not altogether live up to ven­
dor billing. Digital, for instance, is 
proud of its new VAX COBOL genera­
tor that allows users to create COBOL 
programs by manipulating icons. 

There are users who are pleased 
with the COBOL generator. Dick Bai­
ley, manager of computer information 
services for Great Northern Paper in 
Maine, wanted to allow users to do 
more for themselves. The COBOL gen­
erator has proven to do that successful­
ly in situations where the MIS depart­
ment didn't have time to help. For 
example, the security department 
needed a program to track license 
plates, and successfully wrote the pro­
gram it needed. 

Another popular applications gen­
erator, RDM from Interactive Technol­
ogy Inc., addresses basically the same 
application, but with a nonlanguage 
4GL development tool. According to 
President Roger Brown, RDM's fill-in­
the-forms approach (Figure 3) opens 
applications generation technology to a 
wider user base without dominating 
computer resources: "You have to look 
at the results in relative terms-time 
saved using this 'type of tool more than 
offsets any additional resources used. 

Brown also points out that the ge­
neric nature of applications develop­
ment technology allows applications to 
be seamlessly transported across ma­
chines. With RDM, the actual code is of 
no concern to users. 

But modern applications develop­
ment tools aren't necessarily a panacea 
for programming needs. Programmers 
like tho eat Fasbe insist "We write our 
progr a ms the old-fashioned way." 
CASE, say cri t ics, is guaranteed to ease 
software development and, at the same 
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time, use all of your computer re­
sources. "We do it in COBOL'' is the 
righteous slogan of a generation of pro­
grammers, who insist they can write 
prototypes in COBOL just as quickly as 
others might write them in a 4GL. Once 
written, they insist, their old-fashioned 
programs use computer resources effi­
ciently, where the generated applica­
tions don't. 

While almost everyone agrees that 
'flexibility' and 'modularity' are re­
quirements in modern software, then, 
everyone disagrees on how to reach the 
objectives. 

VMS is Digital's standard, but ad­
vocates of UNIX and DOS say that it 
isn't the best standard, so all develop­
ers don't begin at the same baseline as 
Digital. 

The cooperative Marketing Pro­
grams, says Digital, is the ideal way to 
expand the range of Digital marketing 
offerings compatible with VMS. But 
CMPs, say critics, put unnecessary re­
straints on the marketing partners, 
who are free to offer only what Digital 
doesn't want to offer. (And, the critics 
continue, the partners only have the 
unfettered opportunity to offer it until 
Digital itself has had the chance to de­
velop a competing product.) 

Additionally, 4GLs, which some say 
free users from the need for program­
ming, may, in fact, eat up valuable com­
puter resources and provide solutions 
for only the simplest applications. 

Even the decision by Digital to be­
come truly a "software company" may 
not bring true solutions to many of the 
buyers in the Digital marketplace. Ar­
thur Martin, president of Computer 
Covenant Corp. had a blunt answer 
when asked what applications software 
from Digital was useful to him. "We 
don't look at DEC," he says. "They're 
difficult to deal with. And software on 
the VAX is very expensive. We don't 
use DEC applications software." 

No single solution, not even from 
Digital, appeals to all users. Neverthe-

less, the history of software develop­
ment is that, one way or another, ven­
dors respond to the needs of the 
marketplace. Now that the market­
place is agreeing on the objective-pro­
viding business solutions with software 
that is flexible-it is increasingly de­
veloping software that truly is flexible 
and meets user needs. 

Vendors of applications software 
are finding their individual ways to 
create flexible software that meets 
business needs. Because they have a 
common objective, the vendors are 
finding themselves with more in com­
mon, in spite of themselves. 

Smart buyers, like Atlas Powder, 
may still not find all the flexibility they 
want. But they are finding more than 
they did in their previous software sys­
tems. The new systems may not be so 
flexible that they will never become ob­
solete, but they promise to be much 
more flexible than the old systems that 
said, "Do it our way, or do it 
manually." 1: 1 

Jim Meade is a Hardcopy contrib­
uting author. 
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SUPPORT OF 
UNIX AND TCP / IP 
ON VAX/DECNET 

MAXIMIZES CAPABILITIES 

UNIX/VMS 
I 

SIMPLE, 
POWERFUL 
SOLUl10NS 

BY DAN LADERMANN 
THE WOLLONGONG GROUP INC. 

BILL BUERG E ILLUSTRATIO N 

A 
fter years of development and 
gradually snowballing accep­
tance of UNIX in larger and 
larger markets, few organiza­
tions today operate without at 

least some investment in equipment 
that utilizes this important operating 
system. Organizations utilizing DEC­
net and VMS are in a particularly diffi­
cult situation, however, because Digital 
Equipment Corp. products continue to 
outperform UNIX products in many 
areas. 

The best solution is a combined sys­
tem that offers both VMS and UNIX 
compatibility for application software, 
and is supported by complete and 
transparent connectivity between Digi­
tal and UNIX systems. Unfortunately, 
Digital has been fairly slow to support 
such 2-tier interoperability. But third 
party vendors have been steadily filling 
the void, and organizations in today's 
computing environment can find a va­
riety of products to help them connect 
VMS to UNIX systems in a wide range 
of configurations to support their par-

Dan Ladermann is vice '/)'resident of 
advanced JYroducts for the U-Ollon­
gong Group Inc. 
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ticular business objectives and strate-
gic requirements. support of essential business activities. 

THE IMPORTANCE OF UNIX 
There are three main reasons for 

the increasing importance of UNIX­
based products to organizations pri­
marily built on VMS-based systems. 

First, UNIX is widely acknowledged 
as one of the most powerful develop­
ment systems available. Second, many 
of the newest and most powerful work­
stations require a UNIX environment, 
and yet reach their full potential for 
the organization only when connected 
to existing VMS resources. Third, the 
networking protocols common in UNIX 
provide the most practical approach to 
communications between heteroge­
neous hosts, and appear likely to pro­
vide the easiest and best migration 
path to international standards now on 
the horizon. 

The advantages of UNIX for appli­
cation development are widely recog­
nized and acknowledged. The operating 
system offers unmatched capabilities 
for rapid prototyping, modification, 
source code control, completion of ap­
plications, and full portability of com­
pleted applications and data files as 
hardware requirements evolve. 

Organizations with expanding 
needs for processing power tend to be 
very attracted to the concept of porta­
ble applications. This is because appli­
cation portability like that of UNIX 
supports relatively simple migration to 
larger, faster, and more powerful com­
puter systems, with no need to sacrifice 
the heavy investment in established 
and functional software. 

As a kind of corollary, its power as a 
development environment means that 
UNIX-based workstations tend to offer 
the advanced capabilities that organi­
zations want most, and it's the one non­
Digital operating system they must 
support if they wish to remain competi­
tive through advanced automation 
capabilities. 

Many of the most exciting and im­
portant new tools-from CAD/ CAM 
terminals to parallel processing archi­
tectures-become available first in 
UNIX-based systems. Although much 
of the early work in CAD/CAM was 
done on VAXes, today's most powerful 
graphics workstations, for example, 
are based on UNIX. UNIX is the operat­
ing system of choice for today's most 
advanced fourth-generation languages 
(4GLs), and for artificial intelligence 
and expert systems shells and applica­
tions. Organizations that insist on re­
maining single-vendor shops fall fur­
ther behind the cutting edge of 
sophisticated and powerful automated 

NETWORKING ACROSS 
VENDOR LINES 

The critical reason UNIX has be­
come virtually indispensable, and will 
probably become more so in the near 
future, is its standardization on trans­
mission control protocol/interrupt pro­
tocol (TCP /IP) networking protocols, 
which are currently the closest to an 
international nonproprietary network­
ing standard. In terms of pure connec­
tivity, UNIX is beginning to outdis­
tance other operating systems in long, 
rapid strides. With off-the-shelf prod­
ucts, UNIX has the power to provide 
immediate data communications and 
networking among a wide variety of 
heterogeneous processors. 

"The best solution is 
a combined system 

that oners both 
VMS and UNIX 

compatibility ... . " 
The newest versions of UNIX are 

more attractive than ever because they 
contain some important and highly 
useful advanced features. For example, 
certain UNIX implementations contain 
a powerful concept called Distributed 
File Systems (DFS). Simply stated, 
DFS provides transparent file system 
interoperability, even among heteroge­
neous hosts. It will allow files, sub-di­
rectories, and other resources attached 
to one host on a network (or an inter­
connection of many separate networks) 
to be utilized by other hosts exactly as 
though they were local resources. 

In the UNIX world, there are cur­
rently two major standards for DFS 
implementations: Network File System 
(NFS) from Sun Microsystems Inc. and 
Remote File System (RFS) from AT&T 
used in UNIX System V Release 3. 

DFS is now available for the VAX/ 

VMS environment in the NFS form. 
With this implementation, a UNIX­
based workstation using NFS can ac­
cess files on a remote VAX as easily as 
those on its own hard disk. This is con­
siderably more convenient and power­
ful than either copying a VMS file to a 
UNIX disk manually or using the UNIX 
workstation to log on to the VAX to ac­
cess a file, which also requires the user 
to work within VMS rather than UNIX. 

As currently implemented, NFS 
makes it possible for several different 
hosts on a combined UNIX-to-VMS 
network to share a file system as 
though the disk drive were directly con­
nected to each of the remote hosts ac­
cessing it. The NFS connection is estab­
lished by "exporting" the file system to 
the network and "mounting" it to a re­
mote host. If parts of a directory tree 
are exported, the various sub-directo­
ries can be mounted anywhere in the 
network. Because the applications or 
end users needn't know the resource is 
in another building or another city, the 
networking considerations become to­
tally transparent. At one stroke, DFS 
greatly simplifies distributed file sys­
tems and makes networking less of a 
headache for applications developers. 

Under NFS, the UNIX workstations 
can access the same files on the VAX, 
transforming the VAX into an effective 
file server and paving the way for 
transparent networking for currently 
standalone applications. 

The power of the DFS concept and 
other advanced UNIX-to-VMS connec­
tivity features rest on the networking 
protocols most commonly used with 
UNIX. 

INTERNATIONAL STANDARDS 
By far the dominant networking 

protocol in UNIX is TCP /IP, a suite of 
communications protocols and inter­
face standards first developed more 
than a decade ago and strictly main­
tained as a public domain standard by 
the U.S. Department of Defense, the 
National Science Foundation, and 
others. 

TCP/IP is currently supported by 
more than 100 vendors, and is utilized 
in countless products running on virtu­
ally every size and type of hardware, 
from Cray supercomputers through 
VAXes and Micro VAXes to PCs and 
portables. In all these products, howev­
er, TCP/ IP presents the same basic 
user interface, responds to the same 
control sequences, and offers the same 
suite of services: remote log on (TEL­
NET), file transfer with automatic 
translations as necessary (FTP), and 
electronic mail (SMTP). 

The constancy and simplicity of 
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TCP/IP reflect its maturity, and mean 
that users, network administrators, 
system integrators, and application de­
velopers working in UNIX or VMS can 
count on TCP / IP for a uniform and sta­
ble set of standards and inferfaces 
among products for the widest possible 
range of heterogeneous hardware, op­
erating systems, and link levels. 

Normally, a VMS/ DECnet system 
is limited to communications with 
other VMS/ DECnet hosts, wh.ile hosts 
using other protocols may communi­
cate with each other, but not with DEC­
net hosts . The effect is as if VMS/ DEC­
net systems are physically separated 
from hosts using other protocols. But 
with the addition of TCP / IP, all hosts 
can be integrated into a single internet, 
and communicate with each other as 
though linked on a single cable, even 
though they may be physically connect­
ed to separate networks. 

Already a mainstay of today's mul­
tivendor communications networks, 
the layered nature of the TCP/ IP pro­
tocol suite and its status as the leading 
nonproprietary protocol in the world 
seem likely to combine to make this the 
best vehicle for adapting VMS/ DECnet 
systems both to UNIX in the near term 
and t9 emerging international net­
working requirements and standards 
in the longer term. The two connectiv­
ity issues go hand in hand. 

One must acknowledge that the cur­
rent proposals and drafts for the Inter­
national Standards Organization's 
Open Standards Interconnect model 
(ISO/OSI) will certainly settle into a 
set of standards stable enough for ven­
dors to develop products for the mar­
ket. As that occurs, organizations that 
have already established UNIX-to­
VMS communications using TCP/ IP as 
the backbone protocol will be in much 
the best position to migrate to the new 
international standards. 

VMS CONTINUES STRONG 
Despite all the reasons UNIX is en­

joying an increasingly important role 
in today's networking picture, VMS 
and DECnet cannot and should not be 
abandoned. Proprietary protocols with 
hooks into the native operating system 
are almost always able to offer richer 
functionality and a greater range of 
features than a necessarily more gener­
ic nonproprietary communications 
method. Thus, among Digital systems, 
VMS and DECnet will continue for 
some time to outperform UNIX and 
TCP/ IP in certain critical areas. 

One example of where VMS excels is 
in time-sensitive applications. VMS is 
well-suited to realtime control of ma­
chines and manufacturing processes, 
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an area where UNIX is intrinsically 
weak because of its architecture and 
design. Coupled with this difference 
are a great many third party packages 
for direct numerical control of ma­
chines doing milling, for example, with 
virtually no comparable applications 
available in UNIX. 

Another area of VMS pre-eminence 
is scientific and research-oriented ap­
plications. Here users can find numer­
ous applications packages under VMS 
supporting symbolic arithmetic and 
other important functions for physi­
cists working with particles, for exam­
ple, while UNIX offers a very limited 
selection of such application packages. 

''One of the most 
powerful methods of 
achieving UNIX-to­

VMS connectivity is 
the meta-port 

approach .... '' 
Digital-intensive installations like the 
one at the Stanford Linear Accelerator 
Center have only microseconds to col­
lect vast quantities of experimental 
data. Scientists there and in many re­
search installations generally prefer to 
work under VMS, which supports data 
acquisition packages capable of gather­
ing megabytes of information generat­
ed within a very short time frame. Al­
though the same work can theoretically 
be accomplished with custom software 
developed under UNIX, the practical 
aspects of research designs, time pres­
sures, and budgetary constraints 
makes VMS a much more desirable lab­
oratory environment. 

A third applications area of great 
practical interest to user organizations 
centers around financial functions. 
This includes everything from accounts 
receivable and payable to ordinary pay-

roll and cash management systems. 
Applications such as these, necessary 
for the day to day operations of any 
large organization, can be chosen from 
a much broader selection under VMS 
than under UNIX. 

But even in financial functions, the 
desire for a simple, reliable link be­
tween UNIX and VMS quite frequently 
arises. Most often, users want UNIX 
because it provides a very good set of 
tools for financial analysis and man­
agement. UNIX-based workstations 
can create the full range of reports, 
charts, and graphs that managers want 
much easier than most VMS worksta­
tions. But to do so, they need access to 
the database in the Digital environ­
ment. One commonly finds an organi­
zation using VAXes, DECnet, and spe­
cific VMS applications to control a 
factory, for example, but wanting spe­
cial-purpose UNIX workstations to 
share the corporate data and central­
ized ,resources. 

For all these reasons, connectivity 
between VMS and UNIX remains a vi­
tally important issue for thousands of 
Digital shops in all types and sizes of 
organizations. 

DEC ATTEMPTS AT 
CONNECTIVITY 

Surprisingly, Digital has accom­
plished relatively l'ittle in support of 
general connectivity between VMS and 
UNIX, despite taking several different 
approaches to this area of user concern. 

First, Digital offers a set of tools for 
VMS systems, called. VNX. These tools 
don't actually run under the UNIX op­
era ting system. But they provide a 
small group of UNIX and UNIX-like 
utilities that users can apply within 
their VMS environments . VNX in­
cludes a C-compiler, a utility similar to 
make, and a series of source code con­
trol utilities. 

One problem with VNX is that its 
availability tends to confuse the mar­
ket. The tools it contains are close 
enough emulations of UNIX for many 
people to think VNX provides or re­
quires UNIX in a Digital hardware en­
vironment. Actually, VNX merely emu­
lates UNIX tools within VMS, and 
doesn't provide real connectivity be­
tween VMS and UNIX. Its main advan­
tage is to make some of the more popu­
lar UNIX toolset capabilities available 
to VMS users. 

A second and better-known Digital 
approach to UNIX-to-VMS connectiv­
ity is to support its proprietary DECnet 
controls under Ultrix. Ultrix is Digi­
tal's proprietary native-port offering 
of a UNIX operating system for Digital 
machines. It's a native-port because it's 
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intended to work directly with the 
hardware environment, as a full alter­
native to VMS. 

Mistakenly perceived by a great 
many user organizations as a pure na­
tive-port of UNIX BSD 4.2, Ultrix actu­
ally contains a number of important 
features that are compatible only with 
Digital hardware. This approach to 
UNIX-to-VMS connectivity, in effect, 
limits rather than expands the possi­
bilities for sharing data and resources, 
because the differences between Digi­
tal's Ultrix and other vendors' versions 
of UNIX mean that VMS can communi­
cate only with Ultrix, not the UNIX 
community at large. 

The only way to make a connection 
between VMS/DECnet and generic 
UNIX using TCP/ IP, in fact, is to go 
outside the family of Digital offerings 
and install third party products specifi­
cally designed for that job. 

Digital's third approach to UNIX­
to-VMS connectivity is to market a 
third party product (WIN/TCP, devel­
oped by The Wollongong Group) that 
provides UNIX-to-VMS connectivity by 
adding the TCP / IP protocols to Digi­
tal's standard VMS. Once WIN/TCP is 
installed, users can employ TCP/ IP to 
tie VMS, Ultrix, and nonDigital stand­
ard UNIX hosts together over any one 
of several DECnet compatible network­
ing links. 

THIRD PARTY ALTERNATIVES 
But many VMS/DECnet user orga­

nizations remain dissatisfied with the 
limitations of Ultrix and with Digital's 
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approach to UNIX-to-VMS connectiv­
ity. As a result, they are turning more 
often to third party vendors that are 
heavily committed to TCP/IP. In many 
cases, they are discovering t hese ven­
dors offer a variety of ways to better 
share the power and resources of UNIX 
and VMS facilities. 

For example, one class of third par­
ty products provides VMS/DECnet sys­
tems the full power of the UNIX stand­
ard protocol (TCP/ IP) without 
compromising existing DECnet com­
munications. Such products can co-ex­
ist with DECnet and share such impor­
tant hardware resources as the 
DEUNA and the DELUA on Unibus 
machines, and the DEBNT on VAXBI 
machines . 

Implementing the TCP/ IP suite of 
networking protocols on Digital hard­
ware within VMS immediately pro­
vides important UNIX-to-VMS connec­
tivity benefits to user organizations. 
For example, standard DECnet appli­
cations and resources can communicate 
with such popular UNIX-based CAD/ 
CAM and software development tools 
as Sun and Apollo Computer Inc. 
workstations. 

Such third party, TCP/IP-based 
networking products permit Digi ta! 
systems to communicate with Data 
General, Cray, Control Data, Cybers, 
Pyramid, and a great many other UNIX 
machines. The result is a virtual "inter­
net" that permits user-to-user and 
user-to-application connectivity be­
tween any of the Digital or nonDigital 
hosts linked by this method-capabili-

ties that Digital couldn't previously 
provide through either VMS- or Ultrix­
based DECnet. 

At NASA-Ames (Mountain View, 
Calif.), for example, a variety of DEC­
nets and nonDigital Ethernet LANs 
are connected by means of TCP / IP into 
a unified internet that permits users on 
any of the Ethernet-supported work­
stations to communicate transparently 
across the DECnets to TCP / IP users on 
other networks. The linkage is accom­
plished transparently by software that 
encodes the TCP / IP packets in stand­
ard DECnet packets at the entry gate­
ways, and transmits them normally to 
the appropriate exit gateways, where 
complementary software strips off the 
DECnet headers and routes the packets 
onward across TCP/IP networks to 
their final destinations. 

NEWEST DEVELOPMENTS 
Because of the widespread support 

for the TCP / IP standards, networks 
with thousands of heterogeneous nodes 
are well-established and fully function­
al. But the vitality of the third party 
market keeps leading to new and more 
powerful UNIX-to-VMS communica­
tions capabilities. 

The most important change in this 
area is the addition of domain address­
ing to TCP / IP networks.Under this ad­
dition to the protocol, "name servers" 
within each logical domain contain all 
routing information for dozens of other 
hosts. The name servers provide some­
thing akin to directory services, so us­
ers outside the domain can address E­
mail or other messages to a user 
without knowing a physical or host ad­
dress. The network automatically takes 
care of message routing. 

META-PORT ONIX 
One of the most powerful methods 

of achieving UNIX-to-VMS connectiv­
ity is the meta-port approach to imple­
menting UNIX on VMS systems. 

This approach is different from 
the Ultrix native-port approach, which 
installs a version of UNIX as the native 
operating system of the hardware. In­
stead, the meta-port installs UNIX 
within existing VMS, and maps all 
UNIX system calls directly into the un­
modified VMS kernel. For example, 
when users issue the UNIX OPEN com­
mand to reach a file, the resident meta­
port software automatically translates 
this call to the analogous VMS service 
QIO. 

The meta-port approach to imple­
menting UNIX on Digital hardware 
makes all the power and flexibility of 
UNIX available to VAX/VMS users 
without any need for installing extra 
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hardware or supporting excessive over­
head processing. 

A significant advantage of a UNIX 
meta-port is the availability of the un­
modified VMS, which ensures continu­
ous support for all Digital devices cur­
rently installed, and should also 
support new installations planned for 
the future. For example, the full power 
of VMS remain~ available to support 
clusters of Digital processors, and can 
be used to provide the realtime ma­
chine control that so many user organi­
zations require. No native-port UNIX, 
such as Ultrix, is able to support clus­
ters, and, in fact, no such capability is 
currently planned for UNIX or 
anticipated. 

Organizations heavily invested in 
Digital systems are rapidly recognizing 
the need for a broad-based approach to 
connectivity. Simple connectivity has 
long been available within DECnet and 
VMS, but organizations seeking to use 
external resources and facilities realize 
they must now find new ways to tran­
scend these limi ts and obtain the best 
of both worlds. 

The meta-port provides one of two 
very u efu I approaches to expanding 
the limits of connectivity, while retain­
ing the strengths of the VMS system. 
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By adding UNIX via the meta-port 
technology, existing Digital resources 
in a single host can support UNIX ap­
plications and utilities. For example, 
software developers can work within 
the meta-port and make use of the 
UNIX program and document develop­
ment system, a valuable facility for 
simplified programming and interface 
consistency, while still having all the 
VMS tools and facilities available when 
they want them. 

The combination of meta-port and 
TCP/ IP supports a truly broad-based 
connectivity environment for both us­
ers and computers. Communications 
with a variety of other processors be­
come relatively easy because users of 
systems with both the meta-port and 
TCP /IP can capture or access the files 
they want on any VMS or UNIX remote 
host. In addition, applications using ei­
ther of the tw0 operating systems can 
send information whenever necessary 
from UNIX to VMS processors, or vice 
versa, across the network or within a 
single host. 

A combined system such as this 
supports communications and common 
applications with virtually every other 
host in the organization, using either 
VMS or UNIX, TCP /IP or DECnet, as 
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necessary. It can support powerful 
UNIX-to-VMS connectivity, and it sim­
plifies operations and enhances the or­
ganization's use of VMS and UNIX re­
sources, without sacrificing the power 
and continuity of VMS and DECnet. •:1 
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BY EVAN BIRKHEAD 

hile DECsystem-10/20s are 
no longer the leading-edge 
mainframes they once 
were, they continue to be 
attractive for many time­

sharing applications. A recent survey 
conducted for CompuServe Data Tech­
nologies-a division of CompuServe 
(Columbus, Ohio)-shows that almost 
50% of DECsystem sites plan to keep 
their hardware active for at least 3 yrs.; 
25 % of these sites plan to keep their 
hardware active for more than 5 yrs. 

Deciding whether to stick with these 
machines or switch is difficult. Hard­
ware costs are low, but maintenance 
costs are rising-and Digital Equip­
ment Corp. plans to phase out mainte­
nance at some point. Often, the ulti­
mate decision is influenced more by 
investments in software than by stand­
ard measures of performance. 
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THE 36-BIT BOOM 
The DECsystem line originated 

with Digital's first 36-bit system, the 
PDP-6, introduced in 1964. This 36-bit 
architecture ( see Figure) was situat­
ed to gain market share from IBM, 
which was phasing out its 36-bit ma­
chines. The mid-60s also saw the lead­
ing edge of the baby-boom generation 
enter college, which plays an important 
role in DECsystem history. 

The -PDP-6 was created to fill the 
need for a long word length machine for 
scientific applications left by the de­
mise of IBM's 7094. Digital was set on 
word lengths that were multiples of 6 
bits: the 18-bit PDP-4, and the 12-bit 
PDP-5 minicomputers. The 36-hit ar­
chitecture, besides being a logical next 
step, was well-adapted to FORTRAN 
and the LISP symbolic processing 
language. 
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capability. Optional features include: memory for three additional graphics screens, 
TEK 4631 hardcopy interface, composite video and mouse or data tablet. 

Trademarks: 
Tektronix, lnc.-4105/ 4010/ 4014/ 4631 149 Middlesex Turnpike, Burlington, MA01803 
Digital Equipment Corp.-VflOO, Vf220 (617) 229-4800 

ENTER 703 ON READER CARD 
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ACClM..LA Tm ADDRESS NJl<ECT BIT N)EX REGISTER ADDRESS .. 
f\ISTRUCTQ'\I CODE I * i I I tv'EMORY ADDRESS 

0 8 9 12 13 14 17 18 35 

Flllrl-The DECsystem 36-bit instruction format is simple and consistant. 

Only 23 PDP-6s were actually sold, 
but they led to the "10" series of 36-bit 
processors. The KA-10, three times 
faster, was introduced 3 yrs. later, fol­
lowed at approximately 3-yr. intervals 
by the Kl, KL, and KS processors. Tens 
span a wide range of sizes: the KL-10 is 
a 100-user system up to 30 ft. long; the 
KS-10, typically a 6- to 10-user system, 
is the size of a refrigerator. 

The DECsystem-10 is a "10" with 
the TOPS-10 time-sharing operating 
system, which evolved directly from 
the PDP-6's original monitor. The 
DECsystem-20, a virtual memory sys­
tem, uses TOPS-20, originally called 
Tenex (TEN EXtended). Digital ac­
quired the rights to Tenex from its de­
velopers, the Cambridge, Mass. firm of 
Bolt, Beranek, and Neuman, and con­
tinued its evolution to TOPS-20. 

Estimates of the number of DEC­
system processors installed range up­
ward from Digital's official estimate of 
1103. Complete systems sold for more 
than $1 million. The KL-10 processor 
alone sold for upwards of $750,000. 

Because of their suitability for sci­
entific research and multiuser time­
sharing, DECsystems were (and still 
are) used in college and university com­
puting centers. Countless numbers of 
students received their first taste of on­
line computing with Digital hardware. 
Not coincidentally, many of these 
young men and women are the MIS 
managers and senior programmers of 
today. 

It was against this backdrop that 
Digital made its now-infamous an­
nouncement abandoning 36-bit archi­
tecture. In 1983, Digital cancelled work 
on "Jupiter," a proposed 10 millions of 

instructions per sec. (MIPS) successor 
to the KL. The company announced de­
cisions to stop developing 36-bit soft­
ware in 1988 and to stop supporting 36-
bit equipment in 1993. 

Digital decided to concentrate on 
the 32-bit architecture tised in its VAX 
line, introduced in 1978. "We didn't 
want two architectures," says a former 
DECsystem salesman who is now sell­
ing VAXes at Digital. "The market and 
the sales force were confused, it was 
hard to educate users, and the 1-2 yr. 
sales cycle for DECsystems was seen as 
inefficient and risky." Digital began to 
promote integrating DECsystems with 
VAXes, and eventual total migration. 

FALLOUT FROM 'JUPITER' 
Since Jupiter's cancellation, the as­

sets of the DECsystem hardware have 
become more sharply visible, even 
within Digital itself. At a user panel on 
converting from TOPS-10/20 to VAX/ 
VMS presented at the Fall 1983 DECUS 
meeting in Las Vegas, panelist Dave 
Doxey of DEC Information Services 
(Digital's internal MIS group) de­
scribed his experiences transferring 
DECsystem applications to VAXes: 
"We have some processes that were 
written on the 10s and 20s that aren't 
the most efficient in terms of coding 
and systems design. But they've been 
getting by because of the compute 
power of the large machines. When 
they're done the same way on the VAX, 
[inefficiencies] become a lot more obvi­
ous. A lot of times, CPU firepower can 
just overwhelm bad code." 

CompuServe, one of the world's 
largest information utilities with more 
than 360,000 subscribers, has an excep­
tional investment in DECsystems, with 

~;;;;;;;;;::::::'.:!:~~~~:;j~~~- OECsystems galore-Compuserve hard­
ware includes 43 DECsystems and one 
Systems Concepts mainframe. 

43 of them running in two centers. Six­
teen of CompuServe's systems are KI­
lOs; the remainder are KL-lOs original­
ly sold as 2060s, but running under 
CompuServe's proprietary TOPS-like 
operating system CSMS. 

Alexander (Sandy) Trevor, Compu­
Serve executive vice president, support 
services, has overall responsibility for 
CompuServe's mainframes. "Some­
day," he says, "retaining DECsystems 
will not be cost-effective." However, for 
the next several years he actually ex­
pects to purchase additional KL-lOs in 
the secondary market. 

DECsystem software vendors re­
port a growing user base. For example, 
many applications are written in 
CompuServe Data Technologies' Sys­
tem 1022-by far the most popular da­
tabase program for DECsystems. Sys­
tem 1022 was written in DECsystem 
macro assembler for the TOPS envi­
ronments and is 13 yrs. old; the most 
recent release occurred in June 1987. 
Yet, since Digi ta l's 1983 announce­
ment, the number of DECsystems run­
ning System 1022 has increased 47 %. 

Some of these software installa­
tions were only recently acquired sys­
tems, according to Dennis Lynch, presi­
dent of Merida Trading Inc., a supplier 
to the Digital secondary equipment 
market. "Why not?" he asks. "You'd 
have to get a VAX 8600 for almost 
$500,000 versus $100,000 for a full­
blown 10 that'll do the same job. And 
there's lots of that equipment out 
there." 

BEYOND PRICE/ 
PERFORMANCE 

For the DECsystem site trying to 
decide whether to switch, price/per­
formance measurements inevitably 
must be addressed. Unfortunately, 
though easily quantified, price/per­
formance doesn't turn out to be the de­
ciding factor for most organizations. 

Price comparisons are usually made 
against VAX, which is the most com­
monly mentioned hardware alterna­
tive. The cancellation of the DECsys­
tem product line created a large 
secondary market whose prices favor 
the DECsystem: $50,000-$70,000 for a 
complete reconditioned DECsystem-
2065, against more than $400,000 for a 
new VAX 8600. Used KL-10 processors 
are available for less than $5,000, and 
used KS-10 processors have sold for 
$500. 

The comparison is reversed for 
maintenance, if you buy it from Digital. 
Currently, maintenance for a DECsys­
tem typically runs 25-35% more than 
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AMAZING 
PDP·11/24 MIRACLE 

REVERSES 
THE AGING PROCESS. 

$4900 

Now IJOUT PDP-11/<>I, 24, 
and34 can perform 

like kids again. 
You can increase system perfonnance by up to 

300%, thanks to the miracle of the QED 11/&5 
CPU upgrade. It will improve your memory, too. 
The QED 11/85 can address 4 Mbytes of memory 
and oomes standard with a 16K cache, so itsJ-11 
processor can run flat out. That'll mean a real 
perf onna:nce boost if your PDP is configured as a 
multi-user system. 

Your software is safe, too. Our CPU upgrade 
is 100% compatible with your existing 
applications and peripherals. It 
even supports floating 
point operations. 

Surprisingly, the QED ll/85can be installed in 
the PDP-11124 in just a couple of minutes. Forthe 
11/04 and lltJ4, anew backp1ane and Umbus map 

are available. All of this comes 
with a one year warranty 

and nationwide on-site ser­
vice ( ove,plight replacement 
available). Best of all, it's 
thousands less than the 
competition. 

And you thought your 
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getting senile. 
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HONE: 800-237-1185. IN MA 617-782-8330 

Quiekware and QED are trademarks ofQuickware Engineering & Design, Inc. 
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VAX. But Merida's Lynch points out 
that third party maintenance is gener­
a lly available at prices 15% less than 
Digital's. 

At the CompuServe DECsystem 
site, maintenance is handled complete­
ly in-house for even greater savings. 
Moreover, the company enhances the 
hardware, often to the point of upgrad­
ing it beyond what might be expected 
from a newer, different system. These 
enhancements can be made available to 
other DECsystem users. 

For example, CompuServe devel­
oped various channel adapters and in­
terfaces to IBM and other nonDigital 
peripherals that, in some cases, in­
crease D.ECsystem 110 performance 
3-4X. CompuServe a lso replaced the 
power supply on KL-10 processors with 
a more modern modified linear supply. 
The replacement unit not only halves 
the cost of electricity required by the 
processor but, by reducing heat gener­
ated, a lso saves on air-conditioning. 

Standard measures of performance, 
the second part of the price/ perform­
ance ratio, are available but less useful. 
Where the DECsystem-2065 cranks out 
1.8 MIPS, the VAX 8600 provides 4.75. 
Standard language benchmarks, like 
Whetstone, give the VAX a significant 
edge, as much as 4:1 in single-user tests. 
However, DECsystem users contest the 
real -world applicability of these mea­
sures. (Some quip that MIPS stands for 
"Meaningless Index of Processing 
Speed.") "MIPS doesn't really mean 
beans," says Paul Treece of SOHIO, at 
the 1983 Fall DECUS. "The 2060 is only 
a 1 MIPS machine. Why do I get seven 
times the performance on it than I do 
on a 780, which is also a 1 MIPS 
machine?" 

Experienced DECsystem managers 
don't minimize the value of the price/ 
performance ratio. They just add in 
some price factors that may be less ob­
vious. CompuServe's Trevor says that 
price/ performance is exceptionally im­
portant, but he points out that the 
equation must inc lude software devel­
opment, and investments in software 
typically grow faster than investments 
in hardware. Because of CompuServe's 
enormous investment in existing soft­
ware, "It would be less effort today to 
bui ld ou r own DECsystem-like hard­
ware than to re-do our software for a 
new machine," says Trevor. 

Based on this judgement, Trevor al­
ready has on site a KL-10 clone called 
the SC-30, from Systems Concepts Inc. 
If the SC-30 works out, it could extend 
the life of CompuServe's 36-bit applica­
tions indefinitely. 

PROGRAMMING 
PREFERENCES 

Comfort with DECsystem soft­
ware-both systems software and cus­
tom applications-is the reason most 
often cited for sticking with the hard­
ware. "The hardware may make them 
dinosaurs," says the former DECsys­
tems salesman, "but the software 
makes them friendly." 

Consultant Mark Crispin has been 
involved with DECsystems for more 
than 14 yrs., and for the past 18 mths. 

has had one installed in his home. As a 
systems designer and programmer, his 
achievements include a major role in 
developing MM, a proprietary DECsys­
tem-20 mai l system. "The KL offers a 
de lightful program environment," he 
says, "one that's even fun to program 
in." Specific features cited by Crispin 
include the KL's symmetric machine 
instruction set, the programmer's abil­
ity to use the DECsystems' entire ad­
dress space, and the DECsystems' user 
interface-particularly its editing 
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UBACKUP, USECURE, UQUEUE, UCONTROL from UNITECH Software. 
System administration software to manage your UNIX environment. 

For information, UCALL ( 703) 264-3301. 

UNITECH Software, Inc., 1800 Alexander Bell Drive, Suite IOI, Reston, 
VA 22091, Telex 197817 UNITEC UT 

Visit us at FCC Booth #132 and at UNIX EXPO Booth #341, 

ENTER 71 6 ON READER CARD 

'UNIX is a lradtmark of AT&T UBACKUP. USf.CURE. UQUEUE. and UCONTROL are trademarks of UNITECH Software, Inc 
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AND 
Increase VMS throughput 

FEATURES: 
• Eliminates file fragmentation 

• Consolidates free space 

• Users position files , 
directories & free space 

• Extensive "before & after" 
disk statistics 

• Runs on-line or off-line 

• Runs FAST & SAFE!!! 

BENEFITS: 
Studies show 40-55% through­
put gains when files are contigu­
ous . Data base , CAD/CAM, 
word processing , and back up 
applications show significant 
improvement after fragmented 
files are "fixed" with RABBIT-7 
Disk Optimizer. 

Run RABBIT-7 and 
~o Home Early! 
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1370 Piccard Dr. 
Rockville, MD 
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(301)~2620 

RAXCO CANADA 
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Portland House, 21 Narborough, 
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United Kingdom, (0533) 866613 
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tools like EMACS (Editor MACros). 
"Only now is VMS offering what TOPS 
users have had for years," he adds. 

Many programmers favor TOPS 
over any other Digital operating sys­
tem. Tom Knight was a 10-yr. Digital 
employee and member of the VAX 8600 
design team, and today is an engineer­
ing group leader at EMC Corp., a manu­
facturer of expansion products for 
IBM, Prime, Hewlett-Packard, Wang, 
and Digital minicomputers. "I cut my 
teeth on TOPS-20 and for friendliness 
it leaves VMS and UNIX in the dust," 
he says. 

SOFTWARE SATISFACTION 
A survey of more than 100 DECsys­

tem sites was recently conducted for 
CompuServe Data Technologies. Of 
those respondents planning to keep 
their hardware for at least 3 yrs ., more 
than 50 % report that they plan active 
software development or maintenance. 

So major third party software com­
panies continue to develop and support 
their DECsystem-compatible products 
almost as if nothing has changed. "[t 
would be a poor business decision not to 
continue development," says Lorraine 
Schulz, vice president of NCP Co. The 
company's NCP Cale was the first 
DECsystem-10/20 s"preadsheet, intro­
duced in 1982 and now in its eighth ver­
sion. In the 18 mths. following the 
DECsystem cancellation, NCP devel­
oped three new releases of NCP Cale, 
"proving we are serious, that there is 
still a market," says Schulz. Recent 
add-ons provide financial modeling and 
graphics capabilities. 

DECsystem users reap the benefit 
of the software vendors' continued sup­
port. The latest version of System 1022 
DBMS supports variable- length text 
fields, provides a link to popular PC 
packages like Lotus 1-2-3, and expands 
data set size from 262,000 records to 134 
million records-a number unthink­
able in the ear ly days of DECsystem 
hardware. 

IF NOT NOW, WHEN? 
Does switch ing from a dependable, 

fully amortized environment ever make 
sense? Chad Hansen, responsible for 
technical support al 3M's internal 
lime-sharing center in St. Paul, Minn., 
currently watches over 19 DECsystem-
20s, the last purchased 2 yrs . ago. Since 
then, he has bought mostly VAXes and 
PCs. He has no plans to buy more DEC­
syslems, and expects to dispose of those 
he has. He is experimenting with con­
verting System 1022 database applica­
tions to its VAX sister product, System 



1032 DBMS/4GL. 
Rather than centralizing computer 

operations, 3M encourages its internal­
ly competitive research groups to ex­
periment with their own unique ap­
proaches. Hansen supports systems as 
varied as standalone PCs and worksta­
tions, local resource-sharing on depart­
m en ta l processors, mixed-vendor 
LANs, and micro-to-mainframe links. 
Consequently, Hansen's mission is to 
"stay light on his feet," striving for 
flexibility rather than stabi lity. 

For managers like Hansen (to 
whom nothing is stable), no system is 
likely to remain in place for more than 
a few years. But 3M and Hansen are 
hardly typical. For DECsystem users 
whose applications are more stable, he 
says, "Stay with the DECsystems." 

A good number of DECsystem sites 
agree. They find no urgent need to 
change what already works well. On 
the horizon are white knights like Sys­
tems Concepts hardware clones. Pack­
aged software suppliers like NCP's 
Schulz feel that "there's still money to 
be made" among the users that remain. 

And there's that unquantifiable af­
fection that a generation of program­
mers has for the venerable DECsystem. 
As one cheerfully predicted, "This ma­
chine will see the tick of the new 
century." ,. 
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The Cl-PMI-EDC is an ULTRA HIGH DENSITY, HIGH SPEED, State-of-the-Art dynamic random access memory with 
built in Error Detection and Correction circuitry. The module has access and cycle times in the range of most memories 
without EDC capability. The Cl-PMI-EDC supports the PMI interface on the PDP 11/ 83 and PDP 11/ 84. 

Cl-MIVS-EDC 

• Single bit error correction, 
double bit error detection 

• 8 megabytes on one board 
• MicroVAX II hardware & 

software compatible 
• Control Status Register (CSR) 
• MicroVAX error logger support 

• IBM-RT PC compatible 
memory board 

• Standard configuration of 
8 megabytes 

• Supports cycle interleaving 

Cl-QBUS-EDC 
LSl-11, J-11, MICROVAX I 

• Single bit error correction, double 
bit error detection 

• Runs complete DEC diagnostics 

• Dual width card 

• 2 or 4 megabytes on one board 

• Block Mode DMA 

Cl-RT-PC-MEMORY 

Cl-MIV16 

• 4, 8 and 16 megabytes on one board 
• On-board parity 
• Pl ug compatible to any MicroVAX II 
• Completely hardware and software compatible 

with the MicroVAX II 

• Fast Cycle Times of 170 
nanoseconds 

• Error Detection and Correction 
for added reliability 

• lOONS access times 

CHRISLIN ALSO CARRIES STATE-OF-THE-ART MEMORIES FOR 
VMEbus, MULTIBUS, IBM PC or AT 

Call Toll Free: 800-468-0736 (est.) 

• I Chrislin Industries Caribe,, Inc. 
P.O. BOX 1657, SAN JUAN, PR 00629 

TEL. 809-876-5205 TELEX 3454170 (CHRISLN PD) 
31352 VIA COLINAS, WESTLAKE VILLAGE, CA 91362 

TEL. 818-991-2254 TWX 910 494-1253 

REPRESENTATIVES: CANADA-TECH-TREK, ONTARIO (416)238-0366, MONTREAL (514)337-7540 
W. GERMANY-DEMA Computertechnik (089) 272 3240, SWITZERLAND-OAP (01) 948 0580 ENTER 711 ON READER CARD 

PDP, QBUS, LSl-11 , J-11 MicroVAX, VAX are Trademarks of Digital Equipment Corporation. IBM is a Trademark of International Business Machines. 
MULTIBUS is a trademark of Intel Corporation. 



PDP AND VAX DATABASE MANAGEMENT SYSTEMS 

Company Product 

ADVANCED DATA MANAGEMENT DRS 
INC. 

AFFORDABLE TECHNOLOGY El base 
GROUP 
APPLIED INFORMATION SYSTEMS EasyEntry (data entry/ 
INC. data management 

system) 
AUTOMATED SYSTEMS INC. Easy Base II 

BRITION LEE INC. BL300 Series 

BL700 Series 

BL8000 Series 

BRS INFORMATION BAS/Search Full-Text 
TECHNOLOGIES Retrieval 

CANALTA Lazer DBMS 

CINCOM SYSTEMS Ultra Relational DBMS 

COG NOS PowerHouse 

COMMAND BUSINESS SYSTEMS Structure/4 
INC. 
COMPUSERVE/DATA System 1022 
TECHNOLOGIES 

System 1032 

CRl lNC. Relate/DB 

CULLIN ET SOFTWARE INC. IDMS/SQL 

DATA ACCESS CORP. Dataflex 

DATA LANGUAGE Progress 

DATA RETRIEVAL CORP. TextDBMS 

DB/ACCESS INC. Enhansys 

ESCACorp. Habitat 

GEMSTONE COMPUTER SERVICE Ledgr 
HENCO SOFTWARE INC. Info-DB + 

INFORMATION ACCESS SYSTEMS Intelligent Text 
INC. Management System 

(ITMS) 

File Structure Characteristics (Maximums) 

Price 

$12,000-
$72,000 

$3,500 

Operating 
System(s) 

VMS 

VMS 

Data Model Query Characters/ Fields/ 
Language Field Record 

Hybnd with QML 4000 
both relational (proprietary) 
and network 

1000 

modes 
ISAM Proprietary 256 Nolimrt 

$500-$10,000 VMS.i. RSX, RMS indexed Proprietary or Screen width 
RSfo files Datatrieve (80or132) 

1200 

$695-$2,990 VMS, TSX, ISAM INP 30 108 

$22,950-
$124,950 

$164,950-
$239,950 

$395,000-
$674,000 

$20,000-
$80,000 

$3,470-
$18,000 
$20,000-
$99,000 
POR 

$19,700 

$16,000-
$72,000 
$8,000-
$115,000 
POR 

$3,000-
$140,000 

UNIX, System 
V, Ultrix 
VMS, UNIX 
SNstemV, 
U IX4BSD, 
Ultrix 
VAX/VMS, 
UNIX~stem 
V,UNI 
4BSD, Ultrix 
VAX/VMS, 
UNIX ~stem 
V,UNI 
4BSD, Ultrix 
VMS, UNIX 
SNstemV, 
U IX4BSD 
VMS 

VMS 

VMS 

VMS 

TOPS-10/20 

VMS 

VMS 

VMS 

$695-$1 ,800 VMS, UNIX 
SystemV 

$695-$19,500 VMS, Ultrix 

Relational SQL,IDL 255 254 
(QUEL) 

Relational SOL, IDL, 255 254 
(QUEL) 

Relational SOL, IDL 255 254 
(QUEL) 

Inverted Proprietary No limit No limit 

Network Interactive DML 65,016 65,535 
utility 

Relational Spectra 
(proprietary) 

Relational, Proprietary 
ISAM 
Relational Proprietary 

(SOL-like) 
Relational-like PL 1022 

(proprietary) 
Relational-like Proprietary 

Relational Proprietary 
(SOL-like) 

Relational SOL 

Relational Proprietary 

Relational Progress 
(proprietary) 

4090 4088 

2048 1024 

32,000 1000 

5000 3000 

32,767 3000+ 

256 127 

3992 255 

255 255 

2000 2000 

Records/ 
File 
.. 

100 million 

No limit 

No limit 

No limit 

No limit 

No limit 

No limit 

No limit 

1 billion 

No limit 

No limit 

No limit 

134,000,000 

2,147,483,647 

No limit 

No limit 

16,777,215 

No limit 

$32,200-
$155,000 

VMS ISAM, Proprietary 230 characters/ 65,000 lines/ 2 billion 

$9,000-
$49,000 
$12,500-
$110,000 

VMS 

VMS 

sequential 

Relational 

Hierarchical, 
relational 

Proprietary, 
SOL 
None 

line document documents/ 
database 

130 300 No limit 

INP INP INP 
--------~--------------

$200 
$15,000-
$75,000 

RT-11 
VMS 

$7,500- VMS, UNIX 
$125,000+ System V, 

UNIX4BSD, 
Ultrix 

Proprietary 
Relational 

Combination 
ofB-tree, 
inverted, 
keyword, 
proprietary Al­
based 
associative 
index 

Proprietary 80 20 
32,767 SOL, Intuitive 32,767 for 

Query nontext fields, 
Language - IQL no limit for text 
(propriefary) fields __ _ 
Natural No limit No limit 
language 

999 
No limit 

No limit 

Files/ 
Database 

64 

No limit 

No limit 

No limit 

32,768 

32,768 

32,768 

No limit 

128 

1024 

No limit 

No limit 

64-80 

32 

No limit 

No limit 

250 

1000 

100 

INP 

No limit -- -
50 

-
No limit 
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The Smart 
Buyer's 
Guide 

to Quality 
Dis I< 

Drives 
FUJITSU disk drives are 

known for their high quality & 
performance. DEX offers a 
complete family of disk drives 
and sub-systems, from5 1/4 inch 
to 14 inch, with capacities 
ranging from 84 megabytes to 
2.5 gigabytes. DEX sub-systems 
provide systems throughput 
speeds among the fastest 
available today. 

DEX has been an author­
ized FUJITSU distributor and 
repair depot for many years. We 
are now expanding nationwide. 
We offer the best drives and 
systems know-how to ensure a 
smooth and trouble free instal­
lation backed by our Fast& Easy 
Warranty Service™. 

CALL NOW! Findouthowyou 
can super-charge your existing 
VAX or PDP-11. And if you 
order and take delivery of your 
sub-system before December 
31, 198 7 you will be entitled to a 
free disc player ... with our 
compliments! 

For the DEX nearest you call 

(714) 632- 1841 
Ask for Leanne. 

10 1/ 2" 8" s 1/ 4" 

CAPACITY 474/ 
(M Bytes) 689 

689 474 690 337 168 389 171 86" 

AVERAGE 
SEEK 18 18 18 16 20 20 18 2S 2S 
TIME (ms) 

TRANSFER 929S 
RATE 2458 1860 2458 2458 1229 12SO 12SO 62S 
(K Bytes/s) 12288 

INTIRFACE PTO MSMD I HSMO HSMD HSMD SMD ESDI ESDI 51506 

RECORDING MFM/ 

CODE RLL RLL MFM RLL RLL MFM RLL RLL MFM 

"Half High 

DEX 
P.O. Box 6086 C •Anaheim, CA. 92806 • (714) 632-1841 

ENTER 708 ON READER CARD 



PDP AND VAX DATABASE MANAGEMENT SYSTEMS 
I• 

File Structure Characteristics (Maximums) 

Company Product Price Operating Data Model Query Characters/ Fields/ Records/ Files/ 
System(s) Language Field Record File Database 

INFORMATION BUILDERS INC. Focus ~6 ,800- VMS, UNIX Shared !NP 256 No limit No limit No limit 
88,500 SystemV relational 

INFORMATION DIMENSIONS INC. OM $15,000+ VMS Relational Proprietary 16,100 500 2 billion 4000 
INFORMATION STRUCTURES INC. Base/OE ~13 ,500- VMS, RSX Relational, Proprietary 255 255 2million No limit 

36,000 ISAM, 
hierarchical 

INFORMIX SOFTWARE INC. lnformix-ESQLJC $595 VMS, UNIX Relational SOL 32,000 No limit No limit No limit 
SftstemV, 
Utrix 

lnformix-SQL $795 VMS, UNIX Relational SOL 32,000 No limit No limit No limit 
ShstemV, 
Utrix 

lnformix-4GL $995 VMS, UNIX Relational SOL 32,000 No limit No limit No limit 
ShstemV, 
Utrix 

C-ISAM $225 UNIX System ISAM INP 32,000 No limit No limit No limit 
V, Ultrix 

INMAGIC INC. lnmagic $13,500 VMS, RSTS, Flat file Boolean No limit 75 No limit No limit 
RSX 

INTEGRATED PLANNING INC. Stratagem ~20 ,000- VMS Relational, Prorietary, No limit No limit No limit No limit 
115,000 multi- SQ 

dimensional 
INTERACTIVE SOFTWARE User Data Management ~5 ,000- VMS Relational, Proprietary 255 256 No limit No limit 
SYSTEMS System (UDMS) 17,000 Indexed, 

Relative, 
Sequential 

INTERACTIVE TECHNOLOGY INC. ROM: The Application $895-$39,000 VMS, RSX, Relational Nonlanguage 255 220 or 2048 16million+ No limit 
Developer RSTS, TSX, Query oy bytes/record 

RT-11 forms, 
processes and 
reports -- --

INTERBASE SOFTWARE CORP. lnterBase ~2 ,000- VMS, Ultrix Relational SQL,GDML 32,000 16,000 No limit 16,000 
75,000 (Datatrieve-like) --

LANDMARK SOFTWARE SYSTEMS X-ample f20,000- VMS Relational Menu-driven, 80 1000 No limit 10,000 
INC. 60,000 ~~~rietary, 

- -
LOGICAL SOFTWARE INC. Log ix f2,000- UNIX ~stem Relational a (proprietary) 128 60 No limit No limit 

15,000 V,UNI 
4BSD, Ultrix -- ---- -- ---- ----

MICRO DATA BASE SYSTEMS INC. KnowledgeMan/2 $3,995 + VMS, Ultrix Relational SOL-like 65,534 255 2 billion+ No limit 

- -- (~oprietary) 

MDBSlll $7,000+ VMS, Ultrix Extended Proprietary 65,535 No limit No limit N/A 
Network --- --- ----- -

Guru l17,000- VMS, Ultrix Relational SOL-like 65,535 No limit 2 billion No limit 
60,000 (proprietary) ---

MICROSYSTEMS ENGINEERING Mass-11 Manager l5,750- VMS Relational Proprietary 1000 256 65,000 10 
CORP. 8,625 

-
NATIONAL INFORMATION Accent R ~12 ,000- VMS, TOPS- Relational Proprietary 30,000 12,000 No limit No limit 
SYSTEMS 99,500 10/20 -- -- -
OFFICE SMITHS INC. The Officesmith POR UNIX System Hierarchical Proprietary No limit No limit No limit No limit 

V, Ultrix with relational 
links 

ORACLE CORP. Oracle ~6 ,000- VMS, Ultrix Relational SOL 240 255 No limit No limit 
100,000 

PREVAIL SYSTEMS INC. Prevail $3,600- UNIX 4BSD, Relational, Pro~rietary, 5000 No limit No limit No limit 
$12,000 Ultrix hierarchical SQ 

-
RELATIONAL TECHNOLOGY INC. Ingres f900- VMS, Ultrix Relational SOL, QUEL 2000 127 No limit No limit 

140,000 
RHODNIUS INC. Empress/32 & M-Builder ~4 ,000- VMS, UNIX Relational SOL 2,147,483,647 9999 2,147,483,647 9999 

100,000 SNstemV, 
U IX 4BSD, 
Ultrix 

POR- price m1 l'l?<JIU' Nf; I NP- i11.fi1n11 a fi1111 uof prol' ided. 
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b.:._~. ~ . _ _ _ ~DP AND YAX DATABASE MANAGEM~NT SYSTEMS ·- ~- ___ , . _ ·"·"-·· --~~ 

Company 

RIM TECHNOLOGY INC. 

ROSS SYSTEMS 
RUF CORP. 
SATURN SYSTEMS INC. 

SEED SOFTWARE CORP. 

SIGNAL TECHNOLOGY INC. 

Product 

RTIRIM 

Maps/DB 
IMPRS 
Saturn-Base 

Seed DBMS 

Smartstar/BL 

Price 

$2,000-
$7,000 

$15,000+ 
INP 
$1 ,850-
$14,000 

$12,000-
$113,000 

Operating Data Model 
System(sl 

VMS, UNIX 
SystemV, 
UNIX 4BSD, 
Ultrix 

VMS 
VMS 
VMS, TSX, 
RSX 

VMS 

Relational 

ISAM 
Relational 
Relational 

Network 

File Structure Characteristics (Maximumsl 

Query Characters/ 
Language Field 

Same as public 1000 
domain RlM-5, 
some 
proprietary 
leatures 
Proprietary 132 
Proprietary 255 
Report 
Generator 
Language ­
RG[ 
(proprietary); 
also provides 
menu-driven 
query utility 

132 

Proprietary 254 

Fields/ 
Record 

100 

Records/ 
File 

No limit 

97 8,338,607 
200 No limit 
Maximum of 500,000 
10,000 
characters/ 
record 

3000 INP 

Files/ 
Database 

No limit 

No limit 
No limit 
No limit 

INP 

$5,000- Relational 255 250 2,000,000 32,000 
$55,000 

VMS SOL 

Smartstar $3,500- VMS Relational SOL 255 32,000 2,000,000 32,000 
_________________ $5_0~,00_0 _ ______________ ____________ _ 

SIR -A DIVISION OF ISi 

SOFTWARE AG 

SIR/DBMS $3,000- VMS, Ultrix Relational, SOL, POL 255 4095 2 billion 32,767 
$80,000 hierarchical , (proprietary) 

network 
ADA BAS $25,000-

$105,000 
VMS Relational, 

inverted list 
Natural, 
Su~rnatural , 
AdaSQL (all 
proprietary) 

253 500 16.7 million 255 

------------- -- - - ----
SOLUTIONS UNLIMITED $295 Giant/8 COS-310 No limit Relational, flat Fill-in-the- 50 alpha, 15 99 

file blanks menu decimal, 24 key 
__ ______ panels ________________ _ 

99,999 

Giant/SW $780 COS-310 Relational, flat Fill-in-the-
file blanks menu 

panels 

50 alpha, 15 99 
decimal, 24 key 

99,999 No limit 

------------------- -- --
SYBASE Sybase $10,000-

$100,000 --------- - ----
THOROUGHBRED SOFTWARE 
3CllNC. 

TIMELINE INC. 
--------
TOUCH TECHNOLOGIES 

UNIFY CORP. 

UNIPRESS SOFTWARE INC. 

USERWARE INTERNATIONAL 

Zanthe Information Inc. 

Thoroughbred Idol-II $2,895 
lnfocen $4,995-

$69,900 

Digibase 

In touch 

$3,000-
$9,000 
$1 ,500-
$40,000 

Accell Integrated $4,500-
~velopment System_ $39,000 
Accel/CP $5,500-

$45,000 
Unify RDBMS 

Unipress ZIM 

Userbase 

User-11 

Gemini 

ZIM 

$3,000-
$30,000 

POR 

$7,500-
$60,000 
$7,500-
$15,000 
$7,500-
$90,000 
$3,110-
$47,370 
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VMS Relational SOL 255 250 No limit 2 billion 

VMS 
VMS 

Relational Proprietary 255 99 8,000,000 No limit 
-------'-~'-----------'----'------

Relational ISQL 70 bytes fixed, No limit No limit No limit 
(proprietary) 70,0DO bytes 

variable -----------
VMS, RSTS ISAM 

VMS All 

UNIX System Relational 
V, Ultrix 
UNIX System Relational 
V,Ultrix 
- -

UNIX System Relational 
V,UNIX 
4BSD, Ultrix 

UNIX System Entity-
V, UNIX relationship 
4BSD, Ultrix 
VMS Relational, 

ISAM 
RSTS Relational 

VMS Relational 

VMS, UNIX Entity-
System V relationship 

Proprietary 512 

Guided Query 16,384 
Language 
(propriefaryL 
SOL No limit 

SOL 

SOL 

Proprietary, 
SOL 

IDML 
(proprietary) 
Proprietary 

SOL 

No limit 

No limit 

No limit 

32,767 

1024 

65,535 

SOL, ZIM 4GL 32,000 
(proprietary) 

128 

1000 

256 

256 

256 

No limit 

32,767 

255 

No limit 

16,000 

No limit 

No limit 

N/A 

99 

2 billion records/ 256 tables/ 
database database 
2 bill ion records/ 256 tables/ 
database database 
2 billion/ 256 tables/ 
database database 

No limit No limit 

No limit No limit 

2,000,000 No limit 

No limit No limit 

No limit No limit 



PDP AND VAX DAT ABASE. MANAGEMENT SYSTEMS VENDORS DIRECTORY 

Th e l'enrlors listed in th is Cambridge, MA 02138 INFORMATION NATIONAL SIR- A DIVISION 
buyers guide responded lo a 617-661-9440 Enter No. 146 STRUCTURES INC. INFORMATION OFISI 
survey co11riucted by 

CRI INC. 
999 1 th, Ste. 1860 SYSTEMS 707 Lake Cook Rd. 

Hard copy. To be i11c/urled in Denver, CO 80202 20370 Town Center Ln . Deerfi.cld, IL 600 15 
the Ha rdcopy PDP mid 5333 Betsy Ross Dr. 303-293-29 ll Enter No. 159 Ste. 130 :312--180-9270 Enter No. 182 
VAX DBMS database, please P.O. Box 58004 Cupe rtino, CA 95014 
cmilacl Cindy Graul- Santa Clara, CA 95052 INFORM IX 408-257-7700 Enter No. 170 SOFTWARE AG 

Th 11n11a11 al: 714-6J2-6.924. 408-980-9898 Enter No. 147 SOFTWARE INC. 11 800 Su nrise Va lley Dr. 
4100 Bohannon Dr. OFFICE SMITHS INC. Rcston. VA 22091 

CU LLIN ET Menlo Park, CA 94025 331 Cooper St. #500 70:3-860-5050 Enter No. 183 ADVANCED DATA SOFTWARE INC. 415-322-4 100 Enter No. 160 Ottawa, Ontario 
MANAG.EMENT INC. 400 Blue H ill Dr. Canada K2P OG5 SOLUTIONS 
15 Ma in St. Westwood, MA 02090 IN MAGI C INC. 613-235-6749 Enter No. 171 u LIMITED 
Kingston, NJ 08528 617-329-7700 Enter No. 148 2067 Mass Ave. P.O. Box 12053 
609-799-4600 Enter No. 136 

DATA ACC ESS CORP. 
Cambridge, MA 02140 ORAC LE CORP. Ove rla nd Park, KS 66212 
(;17-66 1-8124 Enter No. 161 20 Davis Dr. 913--151-0 110 Enter No. 184 AFFORDABLE 14000 S.W. 11 9th Ave. Belmont, CA 94002 

TEC HNOLOGY GROUP Mia mi, FL 33186 INTEGRATED 415-598-8000 Enter No. 172 SY BASE 
6727 Flanders Dr. # 106 305-238-0012 Enter No. 149 PLANNING INC. 2~)10 Seventh St. 
San Diego, CA 92121 338 ewhury St. PREVAIL Berkeley, CA 94710 
619-450-0833 Enter No. 137 DATA LANGUAGE Bosto n, MA 02 11 5 SYSTEMS INC. 41 5-548-4500 Enter No. 185 

47 Mann ing Rd . (; 17-267-5340 Enter No. 162 701 McKn igh t Pat·k Dr. 
APPLIED Billeri ca, MA 0182 1 Pittsburgh, PA 15237 THORO UG HBRED 
INFORMATION 617-663-5000 Enter No. 150 INTERACTIVE 412-3fi9-4900 Enter No. In SOFTWARE 
SYSTEMS INC. 

DATA 
SOFTWARE SYSTEMS Di'" of Concept Omega 

500 Eastowne Dr. #207 P.O. Box 27466 RELATIONAL Old Camplain Rd .. Box 1035 
Chapel H ill , NC 27514 RETRIEVAL CORP. Denve r, CO 80227 TECHNOLOGY INC. Somerville. NJ 08876 
919-942-7801 Enter No. 138 8989 N. Deerwood Dr. :303-987- 1001 Enter No. 16:3 1080 Marina Village Pk"'>" 20 1-722-%()5 Enter No. 186 

Milwaukee, WI 53223 Alameda, CA 94501 
AUTOMATED 414-355-5900 Enter o. 151 INTERACT IVE 415-748-3400 Enter No. 17~ :1Cl IN C. 
SYSTEMS INC. TECHNOLOGY INC. 15:1 W. 1-larnHd 
3900 W. 12th OB/ ACCESS IN C. 10700 S.W. Beaverton- RHOONI US IN C. Fort Collins. CO 80525 
Sioux Falls, SD 57 107 20 111 Stevens Creek Blvd. 1-lillsda le H"">" 250 Bloor St. E. # 1205 30:1-223-2722 Enter No. 187 
605-335-3(;36 Enter No. 139 Ste. 200 460 Park Plaza W. Toronto, Ontario 

Cupertino. CA 95014 Beave rton, OR 97005 Canada M4W 1 E6 TlMELINE IN C. 
BRITTON LEE IN C. 408-255-2920 Enter No. 152 503-644-0111 Enter No. 16-1 416-922-1743 Enter No. In :JO:l:"i 112 A,·e. N.E .. Ste. 106 
14600 Winchester Blvd. Bellerne. WA !l8004 
Los Gatos, CA 95030 ESCACORP. INTERBASE RIM 206-822-:3140 Enter No. 188 
408-378-7000 Enter No. 140 13208 Northu p \Vay SOFTWARE CO RP. TECHNOLOGY INC. 

Be ll evue, WA 98005 150 Westfo rd Rd ., Ste. 25 1Hi61 S.E. First St. #20·1 TO UC H 
BRS INFORMATION 206-746-3000 Enter No. 153 Tyngsboro, MA 01879 Bellevue, WA 98005 TECHNOLOG IES IN C. 
TECHNOLOGIES !l!l!lO Mesa Rim Rd., Ste. 220 
1200 Rt. 7 GEMSTONE 617-649-3977 Enter No. 1Ci5 206-45 1-8 144 Enter No. 176 

San Diego, CA 92 121 
Latham, NY 1211 0 COMP UTER SERVI CE LANDMARK ROSS SYSTEMS fil!l-455-7-104 E nte r No. 189 
800-235-1209 Enter No. 141 303 W. Ga\' St. SOFTWARE 1860 Embarcadero Rd. 

Warren s h~1rg, MO 6~093 SYSTEMS INC. Palo Alto, CA 94:303 UN IFY CO RP. 
CAN ALTA 816-747-6824 Enter No. 154 155 W. Main St. 41 5-856-1100 Enter No. 177 :J870 Ros in Ct. 
710044th St. S.E. Sacramento.CA 95 :l4 
Calgar>". A lherta HE NCO Somen·i ll e, NJ 08876 R U F CORP. !ll n-!l20-90!l2 Enter No. l!lO 
Canada T2H 1 X2 SOFTWARE IN C. 20 1-722-5100 Enter No. l(i(i 1533 E. Spruce 
40:3-236-6 100 Enter No. 142 100 Fifth A,·e. LOGI CAL Olathe. KS 66061 UN I PRESS 

Wa ltham, MA 02 11 8 SO FTWAR E INC. 91:3-782-8544 Enter No. 178 SOFTWARE IN C. 
C IN CO M SYSTEMS (i 17 -890-8()70 Enter No. 155 P.O. Box 905 

202:) Lincoln 1-l w>"· Ste. 209 
2:300 Montana A,·e. SATURN SYSTEMS INC. Edison. NJ 08817 
Cin cinn ati. OH 452 11 INFORMATION Cam hridge. MA 022:38 6875 Washington th e. S. 201-!18:1-8000 Enter No. 191 
513-662-2300 Enter No. 143 ACCESS SYSTEMS IN C. 617-354-6927 Enter No. 167 #2 18 

3340 Mitchell Ln .. 'le. 202 MI C RO DATA BASE ~ l inm•apo li s. ~ I N .1:;~:l:) 
USE RWARE 

COG NOS Boulder. CO 80301 SYSTEMS INC. ()12-!l-11-2452 Enter No. 179 INTERN ATIONAL 
2 Corporate Pl. 1-95 :303-4 -1 2-622~ Enter No. I 5!i P.O. Box 248 

22:!:1 M('\'l'rS A\·e. 
Peabod>'. MA 01960 SEED Esco nditlo. CA 9202;) 
617-5:3:)- 1328 Enter No. 144 INFORMATION Lafa,·ette. IN 47!l06 SOFTWARE CO RP. 6l!l-7 1G-ii00(i Enter No. 1!)2 

BUILDERS INC. 317-447-1122 Enter No. l!i8 5!l0-I Richmond 1 lw>-. 
COM MAND BUS INESS 1250 Broa(hnn· MICROSYSTEMS St('. tiOO ZANTME 
SYSTEMS INC. New York. NY.1000 1 ENGINEERING CORP. A ll•xa nd ri a. \',.\ 22:Jl):J INFORMATION IN C. 
1545 1 Red Hill .1\sc .. Ste. D 212-7:36--143:3 Enter No. l il7 2-100 \\I. Hassell Rd. lll:l-!lli0-8800 Enter No. 180 :is .-\ ntan•s n 1200 
Tu st in. CA 92680 Nl'pt•an. Ontario 
7 1~ -259-7:35 1 Ente r No. 145 INFORMATION Hoffman Estates, IL 60 1!)5 SIGNAL Canada K2~= 7\ '2 

OIMENSIONS IN C. 312-882-01 11 Ente r No. 1(;9 TECHNOLOGY IN C. 800-2iil-!l!ll2 (ll.S. onl,-1 
CO M PUSERVE/ OATA la su hs idiar,- of Bat lei lei ,-,!l.il l•:ncina Rd . lil:l-727- J:l!l7 Enter No. l!l:l 
TECHNOLOGIES Ii'):) Metro Place S. ColL•ta. CA !l:l 11 7 
1000 Massachusetts AYe. Dubl in . 0 1-l 430 17 800-2:lG-i'i7t\7 Enter No. 181 

614-76 1-7:300 Enter No. 1.58 

LOOK FOR THESE VENDOR DIRECTORIES IN UPCOMING ISSUES OF HARDCOPY 
NOVEMBER Power Conditioning And Monitoring 

DECEMBER 

Data Confidentiality And Access Protection 

Third Party Maintenance Services 

...•..........................•••......••............•.................. 

Used Equipment Dealers 

To be included in the Hardcopy dotabase, ca ll Cindy Gront·Thurman at 714-632-6924. 
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A Digltal's VAXmate desktop computer with Digital LA75 
companion printer 

s an Authorized Distributor for Digital 
Equipment Corp., MTI has an extensive back­
ground with Digital's network products , 
including second generation Thinwire Ethernet, 
DEConnect cabling system, and DECnet net­
working software. We can integrate VAXmate 
desktop computers into a high-speed information 
exchange with other personal computers as well 
as Digital 's VAX, MicroVAX and VAXcluster 
systems, and even IBM mainframes. 

M1erd#J(ll 
(micro\IMSJ 

We are also a full service distributor. In addition 
to our networki:p.g expertise, MTI is your source 
for all computer and data communications 
equipment. We offer sales, leases, or rental 
plans, service contracts and supplies and 
accessories. Our prices are very, competitive, 
too. Call us today. 

The key to VAXmate's network capabilities 
Is VAXNMS services for MS™·DOS. 

The following are registered trademarks for 
Digital F.quipment Corp: 
VAXmate, DEConnect DECnet, VAX, MicroVAX, VAXcluster, 
VAXNMS, VT220, LN03, and Rainbow. 
MS-DOS is a trademark of Microsoft Corporation. 
IBM is a trademark of International Business Machines, Inc. 
Ethernet is a trademark of Xerox Corporation. 

~omoomo ·· 
Authorized Distributor 

MTI SYSTEMS CORP. 
A SUBSIDIARY OF DUCOMMUN INCORPORATED 

7k 
Call: 800/645-6530 

New York: 718/767-0677, 516/621-6200, 518/449-5959, 212/226-2337 New Jersey: 2011227-5552 
Massachusetts: 617/270-9890 Connecticut: 203/284-8109 Pennsylvania: 412/931-9351 Ohio: 216/464-6688, 513/531-0688 

Illinois: 312/773-2300 Kentucky: 502/499-6656 Georgia: 404/447-5252 Florida: 305/682-6923 
Alabama: 205/830-9526 Wisconsin: 414/785-5500 Colorado: 303/799-8525 Arizona: 602/431-0016 

Utah: 801/544-0444 California: 8181718-0073, 714/220-6487, 619/268-4730, 408/947-3588 

ENTER 707 ON READER CARD 



VAXmate Engineering Team's 
Challenges And Resolutions 
Designing an MS-DOS device that truly integrates/by Tony 
Troppito [Digital Equipment Corp.] 

I
n late '84 and early '85, Digital 
Equipment Corp.'s top man­
agement wrestled with the 
question of how to integrate of­
fice desktops into the VAX/ 

VMS DECnet environment. VAX/ 
VMS and DECnet had made Digital 
number one in midrange computing 
and the vendor of choice in technical 
markets. 

But the office desktop was the do­
main of the IBM PC architecture. 
With LANs looming as a major force 
in the future of office automation, 
Digital was poised to be the leader in 
networking individuals with each 
other and with the computers in the ir 
back room. A major obstacle to this 
was running the applications desktop 
computer users wanted. And, in 1985, 
it was clear these applications ran on 
IBM PCs or compatibles. 

Digital concluded that creating a 
strict IBM PC clone wasn't sufficient 
for its existing customers. These users 
wanted a seamless integration of the 
desktop computer into their corporate 
computing environments. Digital cus­
tomers wanted to run VAX/ VMS ap­
plications from the same terminal or 
workstation that ran IBM PC applica­
tions. After all, who wants two moni­
tors and two keyboards-one for the 
VAX and one for the PC? Besides, they 
wanted that nice Digital keyboard. 
They liked being ab le to move fi les 
from one computer system to another 
with a simple copy command. They 
loved their electronic mail. And, of 
course, they wanted all this and more 
while they were using Lotus 1-2-3 or 
dRase. 

All of this meant designing a way 
to integrate IBM PC application sup­
port with VAX/ VMS, DECnet, and 

Typical configuration- With a ~X or 
Micro lliX as the server; users can tap 
into the full capabilities of a network 
and supporting hardware, lliXclus­
ters, DECnet/SN A gateways, LAN 
Bridge lOOs, and more. 

VT200 family terminals in a manner 
that didn't drive a user bonkers trying 
to determine what keys to strike. To 
accomplish these desktop integration 
decisions, the VAXmate design team 
focused on several key areas of desk­
top and VAX/ VMS computing includ­
ing running off-the-shelf PC applica­
tions, the user interface into PC and 
VAX/VMS environments, system 
management, networking, and termi­
nal emulation. Terminal emulation 
provides desktop computer users their 
closest and most obvious interaction 
with the VAX/ VMS environment. Ter­
minal emulation also provided or fac­
tored into the major design challenges 
faced by the VAXmate engineering 
team; challenges centered around in­
tegrating the desktop computer into 
the VAX/ VMS systems environment. 
This article describes these chal­
lenges and their resolution. 

The VAXmate Personal Computer 
The VAXmate is more than a 

standalone personal computer. It's a 
computing environment that allows 
the user to interact with Digital's 
VAX/ VMS and DECnet distributed 
computing systems from within many 
popular applications and Microsoft 
Corp.'s MS-DOS and MS-Windows 
environments. 

The VAXmate is a desktop com­
puter that integrates Intel's 80286 
CPU chip in the same package with a 
built-in, high resolution monitor, 10-
Mbit Ethernet network port, 1.2-
Mbyte floppy disk drive, 1 Mbyte of 
RAM memory, an RS-232 compatible 
serial port, a Digital serial printer 
port, dedicated slots for options such 
as a Hayes compatible 300/ 1200/2400 
modem, 2 Mbytes of additional memo­
ry, and an extended ROM BIOS that 
includes emulation of the IBM PC/ 
AT. In addition to all this, the system 
is completed with an extended version 
of Digital's VT200 family keyboard, a 
mouse, an optional expansion box that 
houses a hard disk, and two IBM PC/ 
AT compatible expansion slots. 

The hardware system is a compat­
ible superset of the standard IBM PC/ 
AT personal computer. The VAXmate 
is designed to provide a user with a 
powerful interface into Digital's dis­
tributed computing environment and 
to closely integrate personal comput­
er applications with the VAX/VMS 
file system and system management 
features. 

Tony Troppito was one of the de­
sign engineers at Digital Equipment 
Corp. during the development of the 
lliXmate. 
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Figure 1- MS- Windows provides an easy-to-learn and easy-to-use environment 
for new and experienced users alike. 

The basic software environment of 
the VAXmate consists of an operating 
system based on, and fully compatible 
with, Microsoft's MS-DOS, a custom­
ized version of Microsoft's MS-Win­
dows user interface and operating en­
vironment, and Digital 's DECnet­
DOS networking software. Layered 
on the DECnet-DOS network soft­
ware is an implementation of Micro­
soft Networks, which allows access to 
the VMS fil e system from the MS­
DOS system and allows all MS-DOS 
data to reside on the VAX. An emula­
tion of Digital's VT220 terminal runs 
within the MS-Windows user inter­
face. And an emulation of Digital's 
VT240 terminal runs on top of the MS­
DOS operating system and can be ini­
tiated from within the MS-Windows 
user interface. 

Through the terminal emulators 
and the DECnet software, the VAX­
mate user has virtually transparent 
access to a variety of large system 
networked services. These services in­
clude electronic mail, relatively un­
limited disk storage, shared data be­
tween individual users and applica­
tions, centralized system manage­
ment, centralized backup of files, and 
use of local and mainframe applica­
tions and utilities for accomplishing 
the task at hand. 
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The VAKmate Design 
Melding personal computing ar­

chitectures and Digital's VAX/VMS 
and DECnet architectures into a sin­
gle system required addressing a 
number of challenges. 

The first concern was to run appli­
cations designed to execute on the 
IBM PC/ AT under the IBM PC-DOS 
operating system. This meant cor­
rectly running most off-the-shelf 
software designed for the IBM PC 
family of desktop computers. No 
VAXmate-specific software yet exist­
ed; consequently this yet-to-be-devel­
oped software could be written to 
compensate for shortcomings found 
in the PC architecture. Therefore, 
whenever a choice was made between 
looking like an IBM PC/ AT or looking 
like a Digital system, the default was 
to look like the IBM system and add 
the Digital extension in a manner 
that could be turned on later under 
user or software control. 

To accomplish this, the underlying 
IBM hardware, ROM BIOS, and char­
acter set architectures were emulat­
ed. The VAXmate development team 
accomplished this by paying close at­
tention to IBM's published definitions 
of compatibility in the design of the 
VAXmate hardware and ROM BIOS, 

being careful not to infringe on IBM's 
patents or copyrights. When the 
VAXmate system first powers on and 
loads the MS-DOS operating system, 
it appears to the software to be an 
IBM PC/ AT clone. The extensions in 
the area of memory, keyboard, video 
resolution, and character sets are 
available for use by software written 
to take advantage of them. But they 
don't interfere with the execution of 
standard PC applications. 

U11r 1111rt1t1 
Another challenge was to create a 

user interface that provided an easy­
to-learn and easy-to-use environment 
for new and experienced personal 
computer users alike (Figure 1). This 
user interface had to support the use 
of the system as a standard IBM PC/ 
AT and as a terminal into the VAX/ 
VMS environment. Further, Digital 
users wanted access to both environ­
ments simultaneously. To compound 
the issue, windowing environments 
were the wave of the future and a new 
workstation that didn't support a 
windowing environment wasn't going 
to elicit much excitement from the 
user community. The MS-Windows 
operating environment was selected 
as the cornerstone of this user inter­
face. This environment was extended 
with the addition of enhanced key­
board support, 640 pixel wide x 400 
pixel high video resolution, use of Dig­
ital's 3-button mouse as a pointing de­
vice, and a close integration of the 
Windows' printing services, serial 
communication line, and file system 
with the DECnet network. 

The choice of MS-Windows as the 
standard user interface also allowed 
the VAXmate development team to 
design the Online User Information 
System, which provides extensive in­
formation about using the VAXmate. 
It runs as an MS-Windows applica­
tion and uses standard MS-Windows 
conventions. This unique "help" sys­
tem allows users to view information 
on a topic in one window when they 
have encountered a problem in anoth­
er. For instance, if you are running 
the VT220 emulator on the VAXmate 
and encounter a question, you can pull 
up the Online User Information Sys­
tem in another window for the an­
swer. This system is menu driven for 
easy access, and an MIS staff can cus­
tomize its contents for particular 
applications. 



Introducing a new solution for managing business contacts . .. 

ori..BOW TO KEEP TDEE 
oEPAR1Mf.NT llEADS 

OUT OF YOUR BAIR 
Your Sales Manager's looking for a computer solution to track sales leads and 

accelerate the sell cycle. Your Director of Field Service wants to get his contacts organized. 
And your VP of Marketing is clamoring for a way to increase volume - FAST. 

CIS is a complete, state-of-the-art system for managing 
sales, marketing and service contacts. 

The CIS system is: 

SECURE Categorize contacts 
into any number of separate lists 
by territory, salesperson, product 
interest or source ( eg: print ad 
response, trade show). 

CIS shows users only the lists 
they can access. And you can 

restrict any user to any combination of READ. MODIFY, 
CREATE, DELETE or NO access to any list. 

FLEXIBLE You can make 
an unlimited amount of notes 
on each contact so there's no 
need to memorize special codes 
or numbers. A keystroke inserts 
date/ time stamp to simplify 
reports to management. 

''We use OWEN+ DAVIS software 
to store thousands of listings for our 
Digital Annual Directory of vendors." 
- Susan Francis, Hardcopy Magazine 

FAST, EASY Gain instant 
access to contacts by company, 
contact name, zip code and 
keywords you make up for 
searching. A keyword can be the 

Mr. John Ank d h 1 
702 Iris pro uct t ey want, iterature 
Lo you 've sent, date to call back-

anything. And you can have over 100 keywords per contact! 

"I couldn't live without it. CIS makes all 
my customer notes easy to find 

whenever I need them." 
- Scot Lamb, Info West 

EFFICIENT Automatical-
ly personalize letters to any contact 
in the system. Select contacts for 
mailing by company, contact, 
follow-up date, zip code, product 
interest or any of the keywords 
you 've created. 

" I sent out 650 letters in one day, 
without my secretary! " 

- Paul 7burman, Computer Upgrade Corp. 

INFORMATIVE 
Reports for management can be 
generated automatically, showing 
a moment by moment account of 
the day, week, month or any time 
period. CIS can report companies 
chronologically, alphabetically, 
by zip code, product interest, call back date, and more. 

The CIS system is available from OWEN+ DAVIS 
SYSfEMS, exclusively for Digital's VAX/ VMS environment. 

Call today and discover how this system can pay for 
itself in a matter of weeks. 

714-540-8878 
OWEN+ DAVIS SYSTEMS 

3100 Airway Ave. , Suite 116, Costa Mesa, CA 92626 
CIS and COMPl!l'ER INTEGRATED SALES is a trademark of OWEN+DAl'IS S~1UIS, 11\.Vl'MS 
are trademarks of Digital Equipment Corp. 
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COMPUTER INTEGRATED SALES 
ORGANIZING THE BUSINFSS OF SALFS 
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VAX/ VMS And DECnet Integration 
A third challenge was providing 

close integration of the VAXmate sys­
tem into the VAX/VMS and DECnet 
environments. VAXmate system us­
ers needed access to the powerful ap­
plication set and system management 
functions of VAX/VMS. VAXmate 
system users and VAX/VMS users lo­
cated on the same network needed to 
share data and information. 

To t ie the VAXmate workstation 
into the VAX/VMS DECnet network 
meant integrating Ethernet, DECnet­
DOS, and Microsoft's MS-Network in 
the same system. The Ethernet net­
work hardware port and controller 
are buil t into the VAX mate. The 
Ethernet device drivers and the hard­
ware-specific layers of DECnet are in 
the VAXmate's ROM BIOS. Micro­
soft's MS-Network is actually a thin 
layer of interface code that uses Digi­
tal's DECnet-DOS to provide network 
services to MS-Network compatible 
applications. Digital applications in­
cluding network management tools 
use DECnet-DOS directly. A version 
of Digital's Local Area Transport 
(LAT) can be invoked as an MS-DOS 
terminate and stay resident program. 
The LAT software allows the VT220/ 
240 terminal emulator applications to 
communicate with VAX/VMS appli­
cations using the Ethernet in place of 
a serial communication line. 

Network Performance And Memory 
The addition of many unique fea­

tures to the VAXmate presented an­
other challenge to the VAXmate 
development team-performan ce. 
When an MS-DOS machine draws so 
many resources from the network, de­
creased performance can be a serious 
issue. 

One way the development team in­
creased the VAXmate's network per­
formance was in designing its own 
Ethernet controller. By including the 
Digital proprietary LANCE chip on 
the controller , the design team 
ach ieved higher efficie ncy. Th e 
LANCE chip alone controls a ll Ether­
net protocol, avoiding t he need 
for multiple chips a nd additional 
software. 

The LANCE chip archi tecture a lso 
provides a unique feature not found in 
many other Ethernet controllers and 
boards available on the market today. 
That is LANCE a llows the user multi-

! pie buffers for reception and t rans-
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m1ss10n of data onto the Ethernet 
wire. Most packet transmissions come 
in bursts (that is, several back to 
back), because the VAX sends data to 
the VAXmate faster than the VAX­
mate can receive and process the data. 
The multiple buffering of the LANCE 
allows the VAXmate to receive these 
back-to-back packets. 

What this means to the user is 
when your VAX sends data to the 
VAXmate in one of these packet 
bursts, the LANCE can effectively 
buffer all segments of the message 
until the P C has time to handl e 
the data. Thi s multipl e buffering 
means fewer retransmissions from 
the VAX, and thus leads to improved 
performan ce over s ingle buffer 
architecture. 

The buffer space used by the 
LANCE results from a buffer pool in 
system memory that is more than the 
industry standard address s pace 
(more than the 640-Kbyte DOS mem­
ory limit). Therefore, MS-DOS appli­
cations a ren't affected by having ex­
tra memory buffers allocated for the 
VAXmate's high performance net­
work. To further reduce the impact of 
the network 's software upon MS-DOS 
application memory space, a port ion 
of the Ethernet and DECnet software 
was placed in system ROM. 

VT220/240 Terminal Emulations 
This leve l of networking and 

transparency allows VAXmate users 
more functionality than traditional 
MS-DOS personal computing, but if 
they want to run VAX/VMS applica­
tions they need terminal capabilities. 
The VT220/240 terminal emulators 
are closely integrated into MS-DOS, 
MS-Windows, and the Ethernet net­
work environments. They provide al­
most complete compatibility with the 
actual VT220/ 240 terminals. To use 
the terminals, the VAXmate key­
board was designed to full y emulate 
the LK201 keyboard found on a ll of 
Digita l's VT200 family of terminals 
and VAXstation products. 

The VAXmate user interacts di­
rectly with the VAX/VMS operating 
system and its application using one 
of two terminal emulators. The VT220 
terminal em ulator executes under the 
MS-Windows user interface and emu­
lates the character ce ll VT220 termi­
nal. The VT240 terminal emulator can 
be started from MS-Windows but exe­
cutes in the nonWi ndows MS-DOS 

environment. The existence of two 
terminal emulators is the result of 
one of those design decisions neces­
sary when integrating two disparate 
architectures. 

The IBM PC video a nd, subse­
quently, the MS-Windows video envi­
ronments are designed around video 
bit map resolutions of 640 pixels x 200 
pixels . There are other standard P C 
video resolution s, but this is the 
standard around which the VAXmate 
is designed. If you create a circle using 
the 640 x 240 resolution of the IBM PC 
and then move that exact same circle 
bit for bit to Digital's 800 x 250 resolu­
tion, it no longer looks like a circle. 
This problem is called aspect ratio. 

So, to execute VAX/ VMS graphics 
applications using the VAXmate as a 
graphics terminal, required that the 
video control and monitor be designed 
to have an 800 x 240 mode of opera­
tion. It turns out the VAXmate video 
actually has an 800 x 250 mode of op­
eration . But this minor difference 
doesn 't noticeably affect the shape of 
circles (Figure 2). 

But, to be able to execute IBM PC 
graphics applications, required the 
VAXmate also have a 640 x 200 mode 
of operation. When in this mode of op­
eration, the monitor actually paints 
640 pixels x 400 pixels. The video con­
troller repeats each horizontal line of 
pixels a second time. Thus fooling 
software and the eye into believing a 
640 x 200 video system is present. 

So, why 640 x 400? Why not just 
640 x 200? Well, most PC users com­
plain about how difficult it is to use a 
640 x 200 graphics mode video resolu­
tion for reading text. And MS-Win­
dows uses graphics mode to operate. 
The VAXmate version of windows op­
erates the monitor in true 640 x 400 
mode. That is to say the controller 
doesn't double each horizontal line. 
When a windows application wishes 
to write text to the screen, it uses one 
of the fonts designed for this 640 x 400 
mode of operation. This a llows the 
MS-Windows software to paint clean 
crisp characters on the screen that 
don 't strain your eyes. The windowi ng 
software actually wr ites the double 
hor izontal lin es when an MS­
Windows graphi cs appli cations is 
execut ing. 

Wh y two terminal emulators? 
Well , t he VT220 emu lator executes 
only under MS-Windows. With it the 
user gets an almost complete VT220 



Figure 2 -To execute U4XIVMS 
graphics applications using the U4X­
mate as a graphics terminal required 
the video control and monitor be de­
signed to have an 800 x 240 mode of 
operation. The U4Xmate video actual­
ly has an 800 x 250 mode of operation. 

terminal with all the power and ease 
of use provided by MS-Windows. With 
the LAT software comes an additional 
benefit of being able to actually exe­
cute multiple VT220 emulations, each 
in its own window, each logged in to 
the same or different VAX/VMS 
hosts. The reason this emulator is the 
text-only VT220 and not the graphics 
VT240 is because of the 640 x 400 video 
mode MS-Windows uses to provide 
IBM PC video resolution compatibili­
ty, so, VAX/VMS graphics applica­
tions cannot be run through windows. 
The VT240 doesn't execute in a win­
dow. When it is being used, and a 
VAX/VMS graphics application is 
started, the VT240 uses the 800 x 250 
video mode of the VAXmate. 

The VT240 emulator is a class of 
application that directly manipulates 
the hardware resources; it changes 
video modes. When such an applica­
tion is started, MS-Windows tempo­
rarily steps aside and allows the ap­
plication to take control of the 
VAXmate. When the application ex­
its, Windows regains control of the 
VAXmate and reinstates the VAX­
mate's user interface and operating 
environment. This is exactly what 

happens when the VT240 emulator is 
started from within the MS-Windows 
environment. 

The VT220/240 terminal emula­
tors support two methods of commu­
nicating with a VAX/VMS host. The 
first is serial communications using 
the RS-232 compatible 25-pin serial 
communication port that extends out 
of the back of the VAXmate. This port 
is logically referred to as COMMl in 
the MS-DOS and MS-Windows envi­
ronments. The user configures the 
baud rate, parity, etc. of this port us­
ing MS-DOS and MS-Windows utili­
ties. A VAX/VMS host communicat­
ing with a VAXmate over this 
medium views the terminal emulator 
as a standard VT200 family device. 

The second form of communica­
tion is Digital's LAT. This communi­
cation medium uses the ThinWire 
Ethernet network port located on the 
back of the VAXmate. LAT is the 
same protocol spoken by Digital's 
DECserver 100/200 LAT terminal 
servers. Each terminal emulation is 
actually communicating with the 
VAX/VMS system over the same 
ThinWire Ethernet cable used by 
DECnet and MS-Network for file 
sharing. The user can simultaneously 
be accessing directories and files and 
conducting one or more terminal ses­
sions with VAX/VMS systems. This 
eliminates the need for a separate se­
rial communication terminal line 
back to the host. 

The LAT software running on the 
VAX/VMS system emulates standard 

terminal ports for the application ser­
vices layers of VMS. A VAX/VMS ap­
plication runs without change wheth­
er communicating with a VT220 or 240 
terminal using a serial line or one of 
the VAXmate terminal emulators us­
ing the Ethernet. 

Running the VT220 terminal emu­
lation under MS-Windows affords the 
user the convenience of a standard 
Windows application. The user can 
size the window, set the emulation 
aside, or make it an icon, all without 
terminating the VAX/VMS terminal 
session. By using the LAT Ethernet 
protocol, the user can run multiple 
terminal sessions into the host. These 
sessions appear exactly as though the 
user is logged on to multiple termi­
nals. Further, the user can connect 
multiple terminal emulations to the 
same host or each terminal emulation 
to a different host. In the context of 
Digital's distributed architecture, the 
user is actually connecting to the 
same LAT service or multiple named 
LAT services. Another benefit to the 
LAT protocol under MS-Windows is 
the transparency the user perceives 
between VMS and MS-DOS. Using 
standard MS-Windows menus, users 
can cut data from a VMS file in a 
VT220 emulation window, and paste 
this data directly into an MS-DOS 
file-without document conversion. 

Through the VT220's SETUP 
screen, the user specifies the LAT ser­
vice to connect with for each running 
of the terminal emulator. In most in­
stallations, the LAT service's name is 
the DECnet node name or the VAX­
cluster's name. VAX/VMS systems 
managers determine the service 
names and the VAX nodes they run 
on. The LAT protocol software on the 
VAXmate actually listens for LAT 
servers to broadcast their names and 
locations. The broadcast names are 
saved in an LAT service table that is 
read by the terminal emu lator. The 
user is provided the available LAT 
service names through SETUP. In ad­
dition, SETUP allows the user to spec­
ify a default service name to connect 
upon initiation of the emulator. 

The default VAXmate LAT service 
table holds the first 10 LAT service 
names that are received by the VAX­
mate. This default size minimizes 
memory wasted on empty table en­
tries for VAXmates networked with a 
small number of VAXes. For large 
VAX networks, the VAXmate system 
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manager can configure the VAXmate 
network initialization file to extend 
the LAT service table to hold more 
than 10 names. 

When using the standard serial 
communication port, the VT220 emu­
lator uses the MS-Windows serial 
communication port drivers to pro­
vide the handshaking protocol. This is 
either the "XON/XOFF" restraining 
protocol, or a data lead form of re­
straint.MS-Windows drivers are used 
to control access to the serial port. 
Windows will now allow more than 
one application to use the serial port 
at any one time. This protects two 
communications applications from 
stepping on each other's data. 

MS-Windows also provides an 
LAT protocol network interface for 
applications running within the envi­
ronment. Using MS-Windows' control 
panel, the user can redirect to the net­
work all serial communication target­
ed for the COMMl or COMM2 serial 
ports. Thus a Window application can 
communicate with a host system us-

ing the serial communication port or 
the Ethernet. This allows existing 
personal computer applications to be 
insulated from the underlying com­
munication mechanism. By redirect­
ing serial communications over the 
Ethernet, the Thin Wire Ethernet ca­
ble can replace the serial communica­
tion cable for many applications. 

The VT240 terminal emulator im­
plements all serial and network com­
munication capabilities available in 
the VT220; additionally, the VT240 
provides a ReGIS graphics emulator. 
Further, non-MS-Windows users can 
run the VT240 emulator directly from 
MS-DOS. 

While the VT220 emulator is a true 
MS-Windows application allowing 
the user to change its window size and 
to be set aside while maintaining com­
munication with the host, the VT240 
emulator is not a true MS-Windows 
application. The VT240 emulator can 
be started from Windows, however, it 
cannot be sized into a smaller window. 
Unlike the VT220, it can not be set 

aside while still monitoring communi­
cations with the host. The reason for 
this lies in the underlying video re­
quirements for emulating ReGIS 
graphics. When creating ReGIS im­
ages, the VT240 emulator places the 
VAXmate's video into a mode of 800 
pixels x 250 pixels. This provides the 
correct aspect ratio for ReGIS images 
designed to be seen on a VT240 termi­
nal. The 800 x 250 mode is also used for 
displaying 132-column-wide text. This 
allows high quality international 
characters to be generated on the 
screen in 132-column mode. 

The VAXmate's VT220/240 termi­
nal emulators, together with its net­
work and user interface software, 
provide a user with a powerful envi­
ronment that integrates IBM person­
al computing with Digital's VAX/ 
VMS distributed computing architec­
ture. This integration not only en­
hances today's desktop applications, 
it provides a platform for developers 
to build a new generation of distribut­
ed applications. •: , 

Look what disk drives 
have come down to ... 

New Megacard·MP, Add-In Solid State Disk 
• Avai lable with either 0-bus or Unibus plug-in controller 
• Lightning fast ; microsecond access times 
• Optional High Speed Interface port-direct data entry at 

12 Mbytes/sec. 
• Packaged on DEC standard quad-size boards 
• Up to 4 controllers can access the Megacard-MP system 
0-bus and Unibus are trademarks of D191tal Equipment Corporation. 

ENTER 705 ON READER CARD 
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Te nology, Inc. 

831 S. Douglas Street 
El Segundo, California 90245 
Telephone (213) 536-0018 
Telex: 664469 • FAX (213) 536-0124 



"chµP 
developinent 
systein plugs 
into IBM, DEC, 
Sun and Apollo 
V\Tithout p11lling 
the plug on 
perforinance? 

Find out instantly. 
Call HP DATA-LINE. 
The HP 64000-UX Microprocessor 
Development Environment is com­
patible with IBM PC, DEC VAX, Sun 
and Apollo workstations, and HP technical com­
puters as well. For the full story on-line any­
time , use your computer and modem and dial 
1-800-445-9093 (300 or 1200 baud, 7 bits even 
parity, 1 stop bit). In Colo ., 1-800-445-6121. Or 
for a free brochure, phone us at 1-800-447-3282 
(In Colo., call 590-5540 collect) . 

r//99 HEWLETT 
~~PACKARD 

ENTER 706 ON READER CARD 
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Digital Users Accept UNIX 
As UNIX penetrates 
environments containing 
Digital hardware, 
the opportunities for 
UNIX-based applications 
increase/by Jim Brunet 

U
NIX continues lo he an in­
creasingly important operat­
ing environment. According 
to a Digital Equipment Corp. 
spokesman, as many as 20'Y, 

of all VAXes sold this year will use 
U IX . UNIX has found favor in facili­
ties concerned with technical applica­
tions such as software development, 
and is widely used in installations 
requiring software portability and 
interoperability among heterogeneous 
systems. 

UNIX is available on hardware 
across the entire Digital product line. 
Outside of Digital , UNIX has made its 
g reatest impact in the workstation, su­
permicro-, and minisupercomputcr 
(such as Convex or Alliant) markets 
(see sidebar, "The Many Flavors of 
UNIX"). 

Windows And Networking 
Two function s that have seen a flur­

ry of recent progress under UNIX arc 
windowing and networking. The devel­
opment of a windowing standard will, 
in conjunction with the dcvclopmenl of 
workstation hardware, spark a new 
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1'A large number of 
applications now exist tor 
the UNIX environment, 
including editors, database 
programs, networking 
systems, and office 
automation products. 11 

generation of graphics applications. 
Developments in network ing, mean­
while, will spur development of sophis­
ticated distributed applications that 
make use of resources spread over an 
entire network instead of restricted to 
a single processor or locality. 

The windowing activity has cen­
tered around the X Windows standard, 
developed at MIT and actively support­
ed by Digital, and the Network extensi­
ble Windowing System (NeWS), devel­
oped by Sun Microsystems Inc. NeWS 
uses a screen description technique 
modeled closely on the Postscr ipt page 
description language that has become a 
standard in desktop publishing . 

Alan Nemeth, a consultant for 
Prime Computer Inc., and president of 
Usenix, the professional and technical 
UNIX association, sees the two win­
dowing standards complementing each 
other. "NeWS seems superior in de­
scribing Lhe contents of a screen, while 
the X mechanism of controlling data 
input and the real estate of a screen is 
very good," sa~1 s Nemeth. He expects 
that eventually some sort of joint win­
dowing standard will evolve-a view 
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shared by several other experts con­
sulted for this article. One development 
supporting this contention is the recent 
announcement by Sun in support of the 
X Windows standard in addition to its 
own NeWS. 

Sun has been a key player in the net­
working arena as its Network File Sys­
tem (NFS) is accepted by an ever in­
creasing number of vendors. At a 
recent UNIX trade show, computers 
from 30 different vendors were linked 
together with NFS. 

NFS a llows users on one sys tem to 
transparently access fil es or other re­
sources anywhere else on the network 
as if they were a part of the user's local 
system. 

X Windows, NeWS, a nd NFS are 
t hree of the most important develop­
ments that will have immediate impact 
on end users in any segment of the com­
puter community. The fact that these 
advances are taking place in the UNIX 
environment further underscores t he 
importance of UNIX. 

Digital/UNIX 
Digita l offers UNIX through its Ul­

tr ix product line, with its most recent 
product being Ultrix-32, V. 2. Ultrix is 
based on the Berkeley Standard Distri­
bution (BSD) UNIX, bu t conta ins fea­
tures of the System V In terface Defini­
tion (SVID ). Compared to the prev ious 
release (V. 1.2), t hi s latest ve rsion ex­
tends Ultrix to t he 8800 seri es VAX, so 
now Ultrix spans the ent ire VAX prod­
uct lin e from MicroVAX to top-of-the­
line BI bus machines. 

Other new features, in addition to 
t he usua l col lection of bug fi xes and 
cleanups, include Sun's NFS and a VAX 
C com pil er, des igned to provide source 
code compatibili ty between VMS and 
Ultrix environm ents. 

Ultri x-32w is what Digi tal ca ll s a 
layered product, designed to run in con­
junction with Ultri x-32 to provide wi n­
dowing and graphics capab ili ty on the 
VAXstation II. The windowing capabil­
ity, ca lled DECwindows, uses the X 
Windows system as its base. The Digi­
ta l product also includes a toolkit fo r 
building graphics app li cations. 

Digital Strategy 
Digital's incorporation of NFS is 

just one ma nifestation of the co mpa­
ny's commitment to integrating Ultrix 
with industry standards, according to 
Gary Oden, group ma nager for Ultri x 
product management. 

"We adopted NFS because of its 

widespread use and superior network­
ing capability," says Oden . "We expect 
it to be incorporated at some point as a 
formal standard in t he legitimate stan­
dards arena." 

Similarly, Digital's support of X 
Windows is based on the view that it, 
too, will become an industry standard. 
When comparing X Windows to Sun's 
NeWS, Oden says, "X Windows was de­
veloped independent of any one vendor; 
we prefer standards that are industry 
driven, not vendor driven." To promote 
the X Windows standard , Digital is 
contributing X Windows too lkit fea­
tures to the public domain via the X 
Windows activity at MIT. 

Digital believes t he future includes 
the evolving Pos ix (a pseudo acronym 
for a portable operating system for 
computer environments) standard. "As 

•••••••••••••••••••• 
"For the immediate future, 
UNIX seems as it it will be 
marked by increasing 
adherence to standards 
that will narrow the range 
of UNIX implementations." 
Posi x stand a rd s are adopted, we're 
committed to incorporating them into 
Ultrix," says Oden. He indicates that 
Digital 's strategy is to identify stan­
dards and then to incorporate them 
into t he Digital environm ent, while 
prese rving the origina l character or 
" fl avor" of the s ta ndard . 

Digital is a lso committed to t he de­
velopment of worksystems, with an em­
phasis on graphics products integrated 
into both Ultrix and VMS environ­
ments, providing local processing with 
s ignifica nt fl exib ili ty. 

"The Digital style of distributed 
comput ing is for a ve ry heterogeneous 
environm ent," says Oden. A ty pical 
profile would include a n Ultrix-based 
workstat ion, an Ultrix- or VMS-based 
depa rtmenta l computer, and a VMS­
based corporate co mputer . 

UNIX Alternatives 
There are severa l alternatives to 

Ultrix for U IX in the Digital 
environm ent. 

One a lternative, ca lled MORE/ bsd, 
co mes from mt. XINU. MORE/ bsd is a 
BSD-based product that includes addi­
tio na l networking capabi li ties and is 
often custom-tai lored to a customer's 

specific needs. Customizing can include 
optimizing the kernel to meet customer 
requirements. 

It's mt. XINU's view that the oper­
ating system business has become the 
environment business. "People are in­
terested in solving the problem of hook­
ing together ha rdware from different 
manufacturers together in va ryi ng 
configurations that meet their speci fi c 
needs," says Dick Wrenn, vice presi­
dent of sales at mt. XINU. He cites an 
example of an environment containing 
a large VAX, Sun workstations, Macin­
toshes, and PCs, where everyone needs 
access to the same fi les. 

Wrenn sees an inevitable conflict 
between standards a nd high perfor­
ma nce. "Business needs a stable oper­
ating environment for running applica­
tions; research a nd development outfits 
need t he cutting edge of technology . 
There a lways wi ll be a divergence be­
tween t he two poles," says Wrenn. 

Mt. XINU bega n s hipping NFS as 
part of its product 2 yrs. ago and has 
had UNIX reco rd locking for years, ob­
se rves Wrenn; he says t he company has 
made a n effort to be out in front impl e­
menting new technical developments. 
One such development is XINET, a net­
working package that connects PCs, 
Macs, MicroVAXes, a nd VAXes on t he 
same netwo rk. 

A Uniq Solution 
Just as there arc insta ll ations t hat 

prefer a pure BSD UNIX, othe rs may 
des ire to run pure System V. Uniq Digi­
ta l Technologies offers System V for 
the VAX . 

Uniq por ts every AT&T UNIX re­
lease to the VAX, including System V, 
V. 3. A key feature of UNIX V. 3 is Re­
mote File Sharing (RFS), whi ch is 
roughly eq ui va len t in function to Sun's 
NFS. "Compared to NFS, RFS has bet­
ter message ha ndling a nd security fea­
tures," says Chuck Richter, president 
of Uniq. 

Also featured in System V. :3 is the 
Streams networking mechan ism, an a l­
ternative to the socket method of inter­
process communication emp loyed by 
BSD UN IX. Streams provides network 
protocol a nd media independence to lhc 
syste ms on which it runs. 

Like many other companies, ll ni q 
sees the future growth of UNIX inter­
twined with the deve lopm ent of net­
working. "Open systems [implementa­
tion of the OSI networking protoco lsl 
a rc necessa ry to the growth of the 
industry, providing in ternationa l and 
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intervendor in teropera bility, " says 
Richter . 

UNIX Emulation 
An alternative to running UNIX in 

the Digital environment is to emulate 
UNIX under VMS. Eunice, from the 
Wollongong Group Inc. (TWG), is one 
such emulation. 

Eunice runs by providing a transla-

The Many Flavors 
Of UNIX 
by Jim Geers 
AIM Technology 

H 
ow's this for heresy: Com­
puter Architecture is not 
important to most users! 
What is important is appli­
cation software that fits 

needs, runs efficiently, and adapts to 
changing requirements. 

In an ideal world, you could select 
the appropriate software and install 
it on the most reasonable cost­
effective hardware system meeting 
your requirements. For reasonable 
changes in the number of users or ap­
plications, the initial system could 
be easily modified to accommodate 
these changes. When the require­
ments changed significantly, the soft­
ware could be migrated to a more 
powerful hardware system or to other 
systems apropriate for the task(s). 

It is this hope, or perhaps illusion, 
that has drawn many to UNIX. After 
all, there are only four other "world 
class" operating environments that 
could potentially meet this ideal sce­
nario.MS-DOS is too limited in oper­
ating system capabilities to be consid­
ered a serious candidate for migration 
potential to large hardware configu­
rations. IBM's MVS and VM, and Dig­
ital Equipment Corp.'s VMS all pos­
sess the capability to handle serious 
computing requirements, but their ca­
pability to implement them on a wide 
variety of hardware systems is se­
verely constrained. 

The position of UNIX as the "only" 
choice for software migration is not 
likely to change in the near future, 
and the originators of the other oper­
ating environments are not likely to 
give their competitors an opportunity 
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tion module, REX, that stands between 
VMS and UNIX utilities and applica­
tions. Each UNIX command of an ap­
plication is t ranslated by REX into a 
VMS comma nd tha t duplicates t he 
same function. A key advantage of Eu­
nice is that it allows both VMS and 
UNIX environments to co-exist on the 
same computer, allowing users their 
environment a nd a pplication s of 
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choice. 
Emulations t r ad it iona lly have a 

repu tation for making a system crawl, 
but Art Prichard, product line manager 
for TWG, hopes that Eunice 4.3, t he lat­
est version, will change that notion. Re­
cent benchmarks perfo rmed by AIM 
Technology showed that for 10 users 
running Eunice 4.3 on a VAX, Eunice 
ran about ~ slower than the same 
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to penetrate their proprietary market 
shares. 

At last count, more than 150 dif­
ferent computers that ran UNIX­
from PCs to Crays-were identified in 
the United States alone. The Figure 
shows the distribution of the perfor­
mance range of these models based on 
value. The UNIX operating system is 
reputed to be capable of expanding to 
service "legions" of users with an "in­
finite" variety of programs! So if 
UNIX is so great, why hasn't it taken 
over the computer world as some had 
predicted? 

Why The UNIX Problem? 
The multiple UNIX versions and 

manufacturer modifications have 
provided a major obstacle to third 
party software vendors and an annoy­
ance to users. UNIX's reputation for 
portability has been earned due to the 
relative ease of moving the operating 
system from one hardware environ­
ment to another. This type of porta­
bility is impressive from a manufac­
turer's viewpoint, but doesn't 
guarantee the ability to effectively 
migrate application software, which 
is the primary goal of the user. 

f\lMlER OF COM'UTERS 

flfll'l - Some 150 computers manu­
factured in the United States run 
UNIX 

The guarantee of application por­
tability is limited by the lack of a com­
mon hardware architectural environ­
ment. UNIX has been ported to sys­
tems utilizing the Intel IAPX family 
(8086, 80286, 80386), the Motorola 
family (68000, 68010, 68020), VAX, 370 
architecture, Cray, and practically 
every other computer architecture 
available in the world today. 

However, this lack of a common 
hardware architectural environment 
isn't the major obstacle that limits 
application migration. After all , 
source has been used to effectively mi­
grate application software over a wide 
range of architectures for years. The 
major culprit is the wide variety of 
UNIX implementations that exist. 

Jim Geers, ·chairman/ CEO of 
AIM Technology, is a 27-yr.· veteran 
of the computer industry, having 
spent the past 7 yrs. as executive di­
rector of a computer marketing re­
search.firm. 
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benchmark run under BSD 4.3 UNIX. 
"We hope that you agree that Eunice 
may be slower, but not slow," says 
Prichard. 

Comparing speeds between Eunice 
and UNIX is tricky, however. Some Eu­
nice functions take advantage of VMS 
proprietary features and actually run 
faster under Eunice; compiles are one 
such example. Other functions, such as 

At first glance, most of the UNIX 
world appears to be divided between 
two standards: System V from AT&T, 
and Berkeley 4.2 BSD, originated by 
the University of California at Berke­
ley. This is an oversimplification, 
however. Different System V and 
BSD versions exist. To complicate 
matters further, many manufactur­
ers mix several of the versions and 
create hybrids or perhaps mutations. 
It's safe to say that practically every 
manufacturer's UNIX offering con­
tains variations botn in the manner in 
which it's implemented and the fea­
tures that are included. 

For example, Digital President 
Ken Olsen recently described Ultrix 
as "the Berkeley version, and we're 
doing many features that System V 
has in it." Combining standards is not 
the way to implement a standard, es­
pecially when each manufacturer 
combines the various standards in a 
different way. It is a safe bet that Dig­
ital does not change VMS so casually. 

Wfy 11 M111 INIX V1nl&d 
The market forces that have al­

lowed this situation to develop are 
really not so difficult to understand. 
Probably most important is the fact 
that UNIX lacks the dominant market 
leadership that is provided for the 
other major operating environments. 
MS-DOS, VM/MVS, and VMS all de­
rive structure and control as stan­
dards from IBM/Microsoft, IBM, and 
Digital. AT&T has clearly been a fol­
lower, not a leader, in providing UNIX 
to the marketplace. It has also failed 
to provide any significant strategic 
relationships that could provide 
UNIX with some structure. AT&T 
waited to join efforts such as X/Open 
and 386/Xenix until after these prod­
ucts gained market acceptance. 

Although AT&T has released new 
versions of UNIX, it always seems to 
lag market demand. This has caused 
manufacturers to take an interest in 
BSD. In the past, the Berkeley ver-

those that require a "translation" be­
tween VMS and UNIX file types, run 
much slower. The trade-off is one of 
speed versus flexibility. Still, Prichard 
notes that each successive release of 
Eunice has run proportionally faster 
than its predecessor when compared to 
contemporary releases of UNIX. 

Though Eunice is an emulation of 
UNIX, not every UNIX function is emu-

lated. System management functions 
are performed by VMS, as UNIX utili­
ties such as bad block counts, disk for­
matting, and device assignment aren 't 
available under Eunice. 

TWG is exploring ways to imple­
ment UNIX-like database capabilities 
under Eunice. While VMS has the abili­
ty to lock down a sector or block, it lacks 
UNIX's ability to lock down a byte. Be-
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cause of this, record locking is current­
ly not supported. 

UNIX Ap111catlons 
A large number of applications now 

exist for the UNIX environment, in­
cluding editors, database programs, 
networking systems, and office auto­
mation products. Following is a brief 
description of a sample of these 
applications. 

lnformix-4GL, from lnformix Soft­
ware Inc., is billed as a fourth-genera­
tion database product. It offers users 
the ability to build customized data­
base applications written entirely 
within the database management pro-

implementation. 
Posix, pseudo acronym for a porta­

ble operating system for computer en­
vironments, is being developed by the 
IEEE, with initial availability 
planned for the end of this year. 
Although the availability of this stan­
dard will be a step forward, it's viewed 
by many as a minimal subset. Posix 
doesn't currently cover the user inter­
face, shell commands, ·network, 
graphics, performance monitoring, or 
database management interfaces. 
Additional efforts are underway that 
should lead to future standards in 
some of these areas. 

The Posix standard will be a sub­
set of System V functionality and will 
initially address only the operating 
system interfaces at the programmat­
ic level (e.g., a minimum set of system 
calls). Its limitations are further il­
lustrated by the goal of being able to 
allow vendors to modify their propri­
etary operating systems to adhere to 
Posix. 

European computer manufactur­
ers have shown their intent to support 
standards by the formation and sup­
port of X/Open. Several U.S. manu­
facturers (Digital, Hewlett-Packard, 
Unisys, and AT&T) have joined 
X/Open. 

X/Open isn't a standards-making 
organization. The interfaces it has 
adopted are either existing standards 
or interfaces to products that are con­
sidered as de facto industry stan­
dards. X/Open has published inter­
face definitions based on SVID. It has 
also announced endorsement of the 
Posix effort, and the commitment to 
work for the convergence of Posix and 
its SVID-based interface definition. 

Sigma is a consortium sponsored 
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gram. Functions such as IF_THEN­
_ELSE can be incorporated into the ap­
plication without having to resort to 
subroutines written in a third-level 
language such as C. 

Informix-4GL is intended for pro­
grammers, applications developers, 
MIS departments, and others who can 
make use of its sophisticated applica­
tion-building features. 

Laura King, co-founder and vice 
president of marketing for lnformix, 
sees databases becoming the corner­
stone of software integration. Distrib­
uted processing, such as that possible 
with Sun's NFS, will lead to an integra­
tion of spreadsheets and word proces-

by the Japanese Ministry of Interna­
tional Trade and Industry (MITI) to 
encourage software development. 
More than 150 companies are partici­
pating in an effort to share hardware 
independent software development 
tools. Ground rules are such that 
these tools will be written in C and be 
designed to run in a standardized 
UNIX environment. 

Standardization of a software 
workstation environment has also 
centered around UNIX. System V has 
been adopted as the standard SIGMA 
operating system interface. However, 
many of the Japanese manufacturers 
have added various BSD and other op­
tions and enhancements. 

Xenix/386 is a consortium formed 
by Microsoft, The Santa Cruz Opera­
tion Inc., Interactive Systems Corp., 
and most recently, AT&T. Its goals 
are twofold: one, to migrate System V 
and Xenix into a common standard; 
and two, to provide a common UNIX 
optimized for 386 environments. 

M111t1&t1,,, 
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Users want portability. Software 
developers want portability. Unfortu­
nately, manufacturers have not rec­
ognized sufficient incentive to comply 
with the standards. This situation is 
likely to change. Worldwide computer 
supply exceeds demand and will con­
tinue to do so. This allows users to be 
more selective, and forces manufac­
turers to be more responsive to user 's 
needs. 

Perhaps the most "influent ial" 
force that will provide standards com­
pliance is emerging from the Pacific 
Basin. Japanese manufacturers have 
proven that they can successfully sup-

sors with database managers, she be­
lieves. "Databases will be able to store 
worksheets, pictures, and text," says 
King. "And they will offer ways to ma­
n i pu late these different kinds of 
objects." 

PC Interface, from Locus Comput­
ing Corp., allows PC users to use the 
VAX as a massive hard drive system. 
The product allows users to issue UNIX 
commands from the DOS prompt with­
out going into terminal emulation 
mode, as well as accessing DOS applica­
t ions such as a word processor or 
spreadsheet that are stored as the con­
tents of a UNIX file on the VAX. PC 
Interface also comes with utilities that 

ply cost effective hardware comput­
ing environments worldwide. Korean 
and Taiwanese manufacturers would 
like to provide more powerful systems 
than their successful "PC clones." All 
have indicated their willingness and 
ability to comply with standards. 

In the future, noncom pliant manu­
facturers will not only face increasing 
competitive pressure, but will also 
have compatibility problems in net­
working systems. We can look for 
Digital and IBM to "drag their feet" 
in the support of standards. End user 
vendor independence is not a high pri­
ority for them. Even they, however, 
with time will be forced to conform. 
Manufacturers such as Sun Microsys­
tems, which claim to use UNIX only as 
a vehicle for vertical applications, are 
also find ing it in their best interests 
to support the standards. 

Increased pressure for standards 
compliance is needed in system pro­
curements. If you are buying UNIX 
for its functional capabilities alone, 
any version, including Ultrix will suf­
fice. But, if you are a software devel­
oper or an end user anticipating mi­
gration, beware. 

The new "war-cry" of those using 
UNIX computers should be: "If you 
sell it as a UNIX system, it had better 
adhere to the standard!" 

Even with all of the problems, 
UNIX is still the only operating envi­
ronment that provides near-term 
hope for a significant level of applica­
tion por tabili ty from multiple suppli­
ers. Users should continually evaluate 
potential suppliers' compliance with 
standards. Using the procurement 
cycle to draw attention to standards 
compliance is the best way to achieve 
results. •: , 
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allow the PC user to view and manipu­
late raw UNIX-based files just as if 
they were DOS files. Terminal emula­
tion and print-server features are also 
available. 

Connections between PC and VAX 
can be made via Ethernet card, direct 
connection, or modem. PC Interface oc­
cupies approximately 40K of memory 
on the PC, plus 180K for code and data 
in the DOS-UNIX translation facility 
on the VAX. 

AIM Technology offers a line of per­
formance-enhancement software for 
UNIX systems. 

The Disk Tuner monitors disk us­
age. Based on the profile of that usage, 
the Disk Tuner generates an algorithm 
that dynamically rewrites the disk to 
optimize performance. Jim Geers, pres­
ident of AIM, cites 15-20% improve­
ment in disk performance. 

The Job Scheduler performs a series 
of functions: it tells what programs are 
being run, identifies processing bottle­
necks, and then sets limitations oncer­
tain system activities. As an example, 
compilation runs or nroff text process­
ing might be given limited access be­
tween the hours of 10 a.m. to 3 p.m. 

The Job Accounting package keeps 
track of log ins and CPU and disk us­
age. Reports are generated indicating 
use of resources by individual, account­
ing group, charge code, or the system as 
a whole. 

A great many other applications are 
available as well for UNIX systems. 
Covering them adequately would re­
quire several articles devoted to noth­
ing else. The most important point 
about UNIX applications, though, is 
that after years of being promised they 
have arrived as use of UNIX has 
increased. 

UNIX Moves Forward 
For the immediate future, UNIX 

seems as if it will be marked by increas­
ing adherence to standards that will 
narrow the range of UNIX implemen­
tations. At the same time, new stan­
dards, particularly in graphics and net­
working, will in some ways redefine 
UNIX. 

Digital's commitment to Ultrix 
seems strong; the continuation of that 
commitment should spur the develop­
ment of new applications as software 
developers take advantage of the 
stability. 1

: 1 

Jim Brunet is a Hardcopy contribut­
in_q author. 
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his is a marriage of great sig­
nificance-the wedding of 
WordPerfect, currently one 
of the world's best-selling 
word processors (approxi-

mately 30% share of the market), and 
the VAX, the world's best and most 
popular minicomputer. 

A review of this marriage must 
necessarily address two distinct audi­
ences. One audience is the large num­
ber of microcomputer users who use 
WordPerfect in its standalone mode 
and who, perhaps, work in a company 
with a VAX environment. This group 
is most concerned about how Word­
Perfect fares in a VAX environment 
and whether all their favorite fea­
tures are intact in this new version. 
The other audience is system manag­
ers, MIS staff, and other readers of 
Hardcopywho are experts in VAX sys­
tems and might not be familiar with 
WordPerfect. This group will want to 
know what benefits they can derive 
from running WordPerfect on their 
VAXes. 

To Experienced Users 
Micro users familiar with Word­

Perfect can relax-almost all of 
WordPerfect's features for micros are 
available on the VAX version. And 
what isn't available is on the way. The 
4.08 version currently being shipped 
(as of this writing) Jacks the SORT 
utility, PARALLEL COLUMNS, and 
several other minor functions . All of 
these are in the process of being devel­
oped and are scheduled to be included 
within a few months. The SHELL 
function, reported as being absent, is 
available in the VAX version. The 
user can exit WordPerfect to issue 
DCL commands at any point. 

The only adaptation to be made by 
experienced WordPerfect personal 
computer (PC) users is a rearrange-
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Full-featured 
word processor-

If you need a word 
processor that runs equally 
well on your mini or main­

frame and on your PC, then 
you should look closer at 

WordPe1fect. 

ment of the function keys. Because of 
the design of Digital Equipment Corp. 
keyboards, which run the VAX ver­
sion of WordPerfect, all of the func­
tions are shuffled. It doesn't take Jong 
to readjust, however, and templates 
can be obtained from WordPerfect to 
ease the transition. Rainbow users 
will also find their function keys 
scrambled. However, the newest up­
date of 4.2 for the Rainbow includes a 
program that uses the same function 
key layout as the VAX version. Inci­
dentally, Rainbow WordPerfect 4.2 
users should send $20 ($35 if you need 
to upgrade from 4.1) to WordPerfect 
Corp. for the newest upgrade. The 
company has eliminated the screen 
flicker that was so irritating on earli­
er versions, and the difference in 
speed is amazing. 

PC WordPerfect users who have 
access to their corporate VAXes will 

find excellent uses for the connection. 
Given a good communication pro­
gram, it's possible for the PC user to 
configure virtual drives on the VAX to 
enlarge storage and to facilitate file 
transfers. File compatibility is abso­
lute-a document created on the VAX 
has the same structure as a document 
created on the PC. 

For Those Unfamiliar 
With WordPerfect 

For the second audience, VAX ex­
perts who might not be familiar with 
WordPerfect, the product is a 
What You See Is What You Get 
(WYSIWYG) word processor with a 
full-screen editor . The program, 
which has been on the market 8 yrs., is 
a comfortable word processor. First­
time users are somewhat taken aback 
when, upon invoking the program, the 



·········· ·········· ········ ·········· ······················· ··························· ···· ·················································· 

screen appears to go blank. The only 
information on the initial screen is a 
small line on the lower-right corner of 
the screen that says: Doc 1 Pg 1 Ln 1 
Pos 10. This informs the user that he 
is on document 1, page 1, line 1, and 
column 10 of a new blank document. 
All information to be printed on the 
page is displayed on screen, except 
justification and super and sub­
scripts. Codes and instructions that 
the user inserts in the document are 
invisible unless he invokes the "reveal 
codes" key, which causes the codes to 
become visible. This makes the novice 
user a bit nervous until experience 
proves that the codes work-even if 
you can't see them. 

Installation 
WordPerfect is available on either 

1600, 6250, or 800 bits per in. (bpi) 
tape, TK50 cartridge, or RX50 dis­
kette. It contains a straightforward 
VMSINSTAL procedure that is ex­
plained in a well-written installation 
manual. The program takes a few 
minutes to install and offers no par­
ticu lar surprises. 

Documentation 
WordPerfect documentation, as 

you might expect from such a mature 
product, is superb. A large (more than 
450 pps.) loose-leaf binder contains a 
brief "Getting Started" section (13 
pps.), a superb tutorial that covers all 
the basic features of the program (230 
pps.), a thorough reference section 
that addresses the features in alpha­
betical order (207 pps.), and a com­
plete index and glossary. The tone of 
the documentation is light and, al­
though technically correct and com­
plete, is easy to understand. Out of cu­
riosity, I did a Gunning "Fog Index" 
(which is a quick-and-dirty readabili­
ty formula) on parts of the documen­
tation and came up with an average of 
10. This means that a person with a 
10th grade reading level or higher 
should have no trouble understanding 
the explanations. In comparison, the 
Digital LN03 Programmer Reference 
Manual averages a reading level of 15. 
A person with less than 3 yrs. of col­
lege would struggle a bit in under­
standing it. As with other "how-to" 
instructions, most computer docu­
mentation is written by engi neers or 
programmers so familiar with the 
product they don't remember a time 
when they didn't understand it . 
WordPerfect documentation is writ­
ten with the user in mind. 

Program Features 
There isn't enough room in this re­

view to describe the entire program, 
so here's a listing of some of the 
features: 

• Table of con ten ts/index genera­
tion-Th is is an excellent tool for any­
one putting together manuals or larg­
er documents. 

• Speller-115,000 words are on­
line at all times. The feature offers 
phonetic choices for those of us who 
are hopeless spellers. Users may cre­
ate personal dictionaries and add 
words. A nice extra is a word-count­
ing feature. 

• Thesaurus- This is online and 
never leaves you at a loss for words. 
It includes antonyms as well as 
synonyms. 

• Macros- This allows you to 
store keystrokes and commands in a 
single key or by longer names-a very 
powerful feature. 

• Multiple documents-Users 
may switch back and forth between 
two documents with a single key­
stroke. The cut-and-paste feature will 
exchange information easily between 
the two documents. 

• Split screen-This is a variable­
sized window across the bottom of the 
screen that allows the user to view 
two documents at once. 

• Outline-This is another fea­
ture that will benefit the writer of 
large documents or manuals. The user 
may customize up to seven levels of 
automatic outline numbering. 

• Columns-Up to five variable­
sized newspaper columns (snaking 
columns) are easy to manipulate. 

• Footnotes/ endnotes-This al­
lows you to create and edit footnotes 
or endnotes. 

• Help-Online help is avai lable 
from inside any of the program's 
features. 

• Math-WordPerfect offers 5-
function math across or down 
columns. 

• Other features-WordPerfect 
offers the same functions you expect 
in any word processor: insert and 
overtype modes, versatile cut-and­
paste ability, control of all printer 
functions, variable spaci ng, etc. 

Printer Drivers 
WordPerfect is equipped with 

printer drivers for all popular print­
ers. It also comes with a separate pro­
gram, "Printer," that allows you to 
modify an existi ng driver or to write 

your own, provided you have access to 
a printer manual that gives the con­
trol sequences. 

File Compatibility 
One outstanding feature that may 

provide some answers for VAX sys­
tem managers is the total file compat­
ibility between WordPerfect on dif­
ferent machines. The program is 
currently available on the IBM PC 
and compatibles, Rainbow, Apple II 
(E, C, and GS models), Amiga, and 
Data General machines. Versions are 
planned for the Macintosh, Atari ST, 
and IBM 370. The file structure is such 
that any WordPerfect file can be cre­
ated on any of these machines and, if 
it can be moved through communica­
tion to any other, will run the same as 
if it were created on that machine. 
This may prove invaluable to system 
managers trying to integrate PCs 
with mini and mainframe structures. 

Support 
WordPerfect supplies excellent 

free telephone support. I have called 
th is support service several times and 
have found the personnel polite, he1p­
ful, and genuinely interested in help­
ing me solve whatever problem I · · 
bring to them. 

Any fixes for bugs that occur in 
the product will be supplied free to all 
users. Update service is 10% of the 
purchase price/ yr. This service pro­
vides all updates of the program a nd 
documentation. Early purchasers of 
the program will be delighted to learn 
that an even faster version of 4.08 has 
been developed. Tests on a VAX 8200 
indicate that 110 speed is improved 
more than 700% and CPU usage has 
been reduced by about 300%. Pur­
chasers will receive this update 
automatically-they don't have to 
request it. 

Relationship To All-ln-1 
An important question to VAX/ 

VMS managers is whether a program 
can integrate with All-ln-1. At 
DEXPO South '87, held in Nashville, 
Tenn. in late April, WordPerfect dem­
onstrated its newest version of Word­
Perfect 4.08 for the VAX. This pro­
gram can be used as an alternate word 
processor under All-In-1. It can ex­
change files with All-In-1 using the 
SAVE and RETRIEVE functions, and 
interrupting WordPerfect returns the 
user to All-In-1 at the level it was left. 
Tom Mallory, director of development 
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ORDER YOUR DIGITAL ANNUAL DIRECTORY NOW! 

AND SAVE 5 Q0/o OFF THE COVER PRICE. 

JUST 52495 FOR THE ONLY COMPREHENSIVE 
DIRECTORY AVAILABLE TO DEC USERS. 

10,000 DEC compatible products from more than 

1, 300 DEC related companies. 
• Planning your purchases? 

• Making product evaluations? 

Find the information you need. Quickly and easily. 
Now you can have it right at your fingertips. 

MAIL THE ATTACHED ORDER FORM TODAY! 
American Express, Visa, MasterCard accepted. 



Here's What You'll Get In 
The ONLY Comprehensive 

DEC* Directory 

2. Each listing includes 
a general product 
description, CPU 
compatibility, 
and pricing 
information 

3. A list of over 1,000 
companies with addresses 
and phone numbers 

4. Each company listing provides an 
overview of what product categories 
they appear in for cross-reference 

*DEC is the trademark of the Digital Equipment Corp. 
The DIGITAL ANNUAL DIRECTORY is a tmdemark of Seldi11 Publishing Inc. 

5. Divided into 17 major 
product categories that 
cover the entire spectrum ... 
from systems to services 

6. Over 48 sub-categories 
designed to help you locate 
specific products and vendors 

1061 S. Melrose, Ste. D, Placentia, CA 92670 

1-800-247-7930 (714) 632-6924 
(outside California) (inside California) 
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: in the minicomputer division of Our goal is to have WordPerfect and good middle-of-the-road office word : 
: WordPerfect, states that all of the our office automation products run- processor. WordPerfect is for the per- · 
: functionality of the 4.2 version will be ning on all major computers, inte- son who writes manuals, outlines, 
: available on the VAX version before grated with other existing office sys- books, ad copy, and other tasks that 
: COMDEX this Fall. The SORT func- terns," he replied. require fast, efficient, and elegant 
: tion, table-of-authorities, and PAR- What's the bottom line on this pro- processing of words. 1

: 1 

: ALLEL COLUMNS function are cur- gram? Should you buy it? As with 
: rently in beta test and will be most software, it depends on whether 
: available by mid-summer. or not it meets your own particular 
: With a new VAX product like this, needs. If your operation only needs to 
: the question of commitment to the produce 1-pg. letters and memos, al­
: VAX market inevitably arises. Is the most any word processor will meet 
: company really committed to the that need. If you need a full-fea tured 
: product or is it just "testing the wa- word processor that runs equally well 
: ter?" I put this question to Dr. Alan C. on your mini or mainframe and on 
: Ashton, president of WordPerfect. "I your PCs, then you should look closer 

am excited about the future of Word- at WordPerfect. The main difference 
Perfect on the VAX. It is a strategic in the program is that it is a writer's 
product for us and will receive our full program. Comparisons with WPS are 
support and on-going enhancement. inevitable; the ubiquitous WPS is a 

WordPerfect Library 
and Executive 

W
ordPerfect Corp. has 
two additional pro­
grams that should be 
considered by personal 
computer (PC) users . 

One is Library, a well-designed shell 
that manages the user interface. Just 
as All-In-1 serves as a useful interface 
on the VAX, Library provides system 
managers with a simple-to-learn in­
terface for the PC. 

When it is loaded into the 
AUTOEXEC.BAT file, the program 
will boot automatically and confront 
the user with a simple chart of choices 
on screen. Applications can be loaded 
with a single keystroke, and the oper­
ating system will return to the shell 
upon exiting that application. 

Library comes preconfigured to 
load WordPerfect or MathPlan and 
several useful utilities including: an 
appointment calendar (allowing you 
to do a thorough job of scheduling 
your days, weeks, or months), a calcu­
lator program (one of the best I've 
seen-it has scientific, programmer, 
financial, and statistical capability, 
and a constant tape that can be print­
ed), a macro editor (a very useful ad­
dition to WordPerfect), a file manager 
(the same excellent part of the Word­
Perfect program that allows you to 
copy, delete, rename, and otherwise 
manipulate files among directories), a 
notebook (an address book and file 
card program with autodial capabili-

ty), and a program editor (an ASCII 
editor identical to WordPerfect but 
with fewer functions). It also includes 
a graphics game called "Beast" (for 
those times when the office is slow 
and the boss isn't looking) and an MS­
DOS command that allows you to exit 
to the operating system to perform a 
single command. There is also a handy 
"clipboard" function that allows you 
to select/cut-and-paste information 
from one program and carry it to an­
other application. 

Library is available for the IBM 
PC and for the VAX. This program is 
definitely worth your consideration, 
particularly if you are already run­
ning WordPerfect. The consistency of 
command functions from one utility 
to another and the ease of reconfigur­
ing Library make it a powerful but 
simple tool. 

Executive is the second new addi­
tion to WordPerfect's product line, 
having been introduced at COMDEX 
in June. The best way to describe Ex­
ecutive is that it's a scrunched-togeth­
er version of all the company's prod­
ucts. Although it will run on any PC, it 
is obviously designed to simplify the 
life of portable computer users. Al­
though it comes with both 5 14- and 
31/2-in. disks, it works best with 720-
Kbyte 3 1/2 -in. drives such as the PC 
Convertible, Toshiba, and other lap­
top clones. With a 360-Kbyte 5 % -in. 
drive, you will find yourself doing too 
much disk swapping. The program 
contains the best and strongest fea­
tures of WordPerfect, MathPlan, and 
Library. To enable it to fit into one 

Donal,d R. Goss is the Division Chair­
man of Humanities at Volunteer 
State Community College in Gallaton, 
Tenn. 

Product: WordPerfect 4.08 
Price: $1,000 (VAXstation); $8,000 

(VAX-111750-785); $29,000 (VAX 
8978) 

DEC System: all VAX/ VMS 
Company: WordPerfect Corp. 

288 W. Center St. 
Orem, UT 84057 
801-227 -5500 Enter No. 497 

720-Kbyte disk, some features obvi­
ously had to be deleted. 

The Library shell has the essential 
features of the appointment calendar, 
the calculator, the file manager, and 
the notebook utilities. These are 
somewhat reduced in function, but are 
still powerful. The versions of the 
spreadsheet and the word processor 
are familiar and comfortable for the 
WordPerfect user and only leave out 
the most advanced functions. The 
word processor, for example, lacks 
multicolumn and footnoting capabili­
ties. But, given the way most of us use 
lap-top computers, do we really need 
multicolumns and footnoting when 
we are sitting at an airport terminal 
with the computer balanced on our 
knees? 

The Executive is not without 
flaws. Some bright young mind at 
WordPerfect decided to deviate from 
the company's usual packaging style 
(sturdy notebook in a slipcover), by 
putting the program in a box with a 
cover that cannot be fastened down. 
The manuals are three well-written 
pamphlets, but the box must be left on 
its back, since putting it upright in a 
bookcase causes the contents to spill 
out. The program also includes some 
very simple-minded macros to pro­
duce forms for letters, itineraries, etc. 
These flaws do not diminish the real 
value of the package. As a dedicated 
user of lap-top computers, I find it to 
be the most useful addition to lap-tops 
since the invention of rechargeable 
batteries. 

-D.R.G. 
. . .......................................................................................................................................... 
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Product Review: 
UniPress Software lnc.'s viPJus 
Ins tead of trying to decide which UNIX/Ultrix editor is best for 
you, use both/by Walter Zintz 

,

here's a squabble simmering 
among UNIX system users as 
to which screen editor is best: 
vi or EMACS. A clear victory 
for either just isn't in the 

cards; they're so different that the 
choice between them depends more on 
the user's philosophy of life than on 
technical pros and cons. 

And yet here comes UniPress Soft­
: ware with a package that claims to 
: combine the features of both editors 
: into a single integrated tool. This may 
: sound as likely as crossing a dog with a 
: cat, but it's a better idea than it first 
: seems, because the divergent capabili­
: ties of the two editors naturally supple­
: ment each other. UniPress' product 
: lives up to most of the idea's potential, 
: for the right sort of user: a vi veteran 
: who mainly works with vi's visual edit­
: ing tools. 
: UniPress has long been marketing 
: James Gosling's version of EMACS, 
: and viPlus is built on top of Gosling 
: EMACS. One of the strongest features 
: of Uni Press' EMACS, far outclassing vi 
: in this respect, is its extensibility and 
: modifiability through its own built-in 

UNIPRESS 
VI-PLUS. 

programming language, MLISP. It's a 
real programming language (a cut 
down version of LISP), and it's an order 
of magnitude more powerful than the 
corresponding vi tools-map and 
source. UniPress programmers simply 
rewrote vi from scratch in MLISP. 

A user enters viPlus much the same 
way he'd enter vi, and finds himself in 
an environment very much like vi's vi­
sual mode. About 85% of true vi's visu­
al command set is there, and the miss­
ing visual mode commands are almost 
always the ones that aren't often used. 
At times, a command won't do what the 
same command true vi does, because it 
isn't feasible to write an identical copy 

EMACS+ vi 
= viP/US-U~inr; 
the buill-i11 MLISP 
jJ /'O{J I'(( Ill Ill i 11 {J 

la1101111r;e iu its 
e.risli11r; EMACS 
pmducl, U11iPress 
added I he l'i erlilor 
to Neale its 
l'iP/11s ;1rod11ct. 

in the different environment of 
EMACS. 

More often a visual mode command 
wi ll accomplish more in viPlus than in 
vi, because it parallels an EMACS com- : 
mand that's more powerful and Uni- : 
Press' programmers have slipped the : 
extra functionality in as an extension : 
of the vi syntax. For example, the u : 
command performs everything a vi : 
user expects, but combining it with the : 
spacebar allows the user to undo every- : 
thing back as far as the start of the edi- : 
tor session, one command at a time. : 

The extra power added to many vi : 
commands is only the tip of the ice- : 
berg-for a viPlus user, complete Gos- : 

. ' 
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; The most welcomed EMACS feature different windows. Even mouse sup- ; 
· is complete windowing. It's possible to port is there. It's a whale of an improve- : 

ling EMACS is only a pair of keystrokes have several windows on your screen, ment over vi's stodgy named buffers. · 
away. Just as typing a: Jets a user exe- opening into different files, or different EMACS (and, therefore, viPlus) has ; 
cute an ex mode command (exactly as parts of the same file, and/or to other simple text formatting power, such as : 
in true vi), so typing:: turns the ensuing · UNIX utilities via shell escapes. It's line filling and justification. It has : 
command line directly over to EMACS fast and easy to open and close win- modes for editing C programs as well as ; 
for execution. This power is tightly in- dows, expand and reduce their sizes, LISP (the Berkeley campus UNIX re- : 
tegrated with the pseudo vi, so the vi- connect and disconnect documents and searchers really ought to blush with : 
Plus user is rather like a surgeon oper- processes to/from specific windows, embarrassment over their fiasco in ; 
ating with a different scalpel in each switch your editing focus from one win- writing vi with a LISP mode but no C : 
hand. <low to another, and move text between mode), and can take an error output file ; 

from a program like make and bring ; 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·: you, in turn, to each error spot in the : 

~aster!Jish® 
... your next move 

If your limited MicroVAX Disk Storage 
has you in check, then make . .. 

Capacity AvgAcceu $/MB 

ADD-IN SUBSYSTEMS 
RDS3/RQDX3 71 MB 36.3 maec $83 
MMUr~ UJMJI 7.26 nuu HJ 

ADD.ON SUBSYSTEMS 
DEC RABI 456 MB 36.6 maec $59 
Eag)e/QD32 370 MB 26.3 maec $41 
SI QDA50 960 MB 28.3 maec $44 
~DUI(" 607MJI 7.J6nuu fJ3 
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: source file, simultaneously displaying ; 
: the associated error message in another : 
: window. (To write a similar function : 
: for vi-without the windowing, of; 
: course- I had to strain the editor to its : 
: limits, and still my function wasn't as : 
: useful and convenient as the one built : 
: into viPlus.) : 
· Myriad other small matters are : 
: handled better in EMACS than in vi; a ; 
: good example is capitalization. In vi, : 
: you can change the capitalization of in- ; 
: dividual letters in visual mode via the - ; 
: command, or you can make more com- : 
: plex capitalization changes by tedious : 
: jury-rig work with the ex substitute : 
: command, its g flag, and the &, \(, \), : 
: \U, \L, \E, \u, and \1 metacharacters. : 
: EMACS does all this with ease-four : 
: keystrokes are all you need to capitalize : 
: just the first letter of each of the next : 
: 10 words. It also handles capitalization : 
: work that vi just can't do except man- : 
: ually. A particularly splashy example : 
: comes with the EMACS abbreviation : 
: facility, which starts out similar to :se 
: ab in vi. If you've told EMACS that sc is 
: to be the abbreviation for state capitol, 
: then EMACS automatically makes SC 
: stand for State Capitol, Sc for State 
: capitol, and sC for state Capitol. 

Rather than grind through a list of 
: every little EMACS-based advantage of 
: vi Plus, I'll add that if you don't like the 
: way a particular vi feature is simulated 
: (UniPress programmers went so far as 
; to put in several vi bugs, which they 
: thought were undocumented features), 
; or you think one of the obscure vi com­
: mands that was not included is essen­
: tial to your own editing, you can easily 
: take care of it yourself. The MLISP 
: source code for the vi additions is in­
: eluded with viPlus, and MLISP is not 
: difficult for a high level language pro­
: grammer to learn-nothing like the 
: cranky modification features of vi. And 
; if you just don't like some of the deci­
: sions that went into original vi, its easy 
: to change those in viPlus, too. 

But there are drawbacks to viPlus. 
············································. 



The first one most users notice is that vi 
and EMACS syntax are noticeably dif­
ferent, so you must constantly switch 
contexts mentally as you move between 
pseudo-vi and straight EMACS. Its 
about like a user in true vi switching 
between visual and ex commands, but 
now there's a third context to be re­
membered. The differences extend 
right down to as basic a business as giv­
ing counts to commands; often the 
count needed with an EMACS com­
mand is one less than would be needed 
with the corresponding vi command. 

Next, you'll notice that EMACS 
doesn't run as fast as vi, and the pseu­
do-vi of viPlus is slower still. UniPress 
has done quite a bit to speed it up, but 
the speed difference still is large 
enough that it's noticeable when you're 
just typing in text; screen refreshes 
easily fall behind with viPlus. This 
probably won't cause problems if you . 
edit on a technical workstation, but if : 
you have a PC or a terminal on an al- · 
ready-overloaded multiuser system, 
this needs to be taken into account. 

The biggest drawback shows up lat­
er: viPlus has implemented relatively . 
little of the ex mode of vi . Most of the : 
environment setting is there, and the : 
majority of the commands that parallel ; 
visual-mode commands, but the fea- : 
tures that make ex mode so powerful ; 
for global editing, such as global com- : 
mands, the source command, and many : 
advanced features of the substitute ; 
command, just aren't there. This is a : 
Catch 22 situation: EMACS isn't orient- : 
ed toward this sort of editing, which : 
makes these commands difficult or im- : 
possible to simulate with MLISP, but : 
that's exactly why they are the most de- ; 
sirable commands in a pseudo-vi that's : 
integrated with EMACS. This factor : 
alone is enough to make viPlus of little : 
interest to present EMACS users. Why : 
should they learn the alien (to them) : 
syntax of vi when they won't be able to : 
do much in viPlus that they can't al- : 
ready do in EMACS. : 

But for current vi users, viPlus can : 
: be a very attractive package. Most vi : 
; users rarely go beyond visual mode ; 
: editing. They' ll find the extended power : 
: of EMACS as refreshing as the first day : 
; of spring, and won't often miss the rest : 
: of ex mode. When they need it, they can : 
: always return to true vi . : 
: Documentation is more than ade- ; 
: quate. There are better than 150 pps., : 
: 8.5x11 in ., in a ring binder (but without : 
; divider tabs). Coverage is thorough ; 
: enough for most end users, explana- : 
: tions are generally clear, and the mis- : . . 

Walter Zintz is a Hardcopy UNIX 
specialist. 

Product: viPlus 
Price: $645 (PC/VAXmate), $1,590 
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DEC System: Ultrix, any version of 

UNIX 
Company: U niPress Software Inc. 
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IBM Vs. Digital 
IBM's inability to effectively support the online environment 
heralds Digital's fortune/by Gary Neidhardt [ISI/Fasbe] 

I 
twas 1975. Thirty data process­
ing professionals were assigned 
to the combined tasks of con­
verting COBOL application pro­
grams from one IBM operating 

system to another, centralizing seven 
regional mainframes into one head­
quarter's mainframe, and keeping the 
users serviced without interruption. 
The conversion took 30+ man yrs. 
spread over a period of 13 mos.; it pro­
vided a classic example of many of Mur­
phy's laws. 

Very little had actually been accom­
plished, other than the gain of a very 
impressive computer room. Nothing 
had changed in the "real" world-the 
information systems hadn't changed at 
all; only the technique of how to run 
them had. The conversion of the operat­
ing system was, after all, unrelated to 
the real problem at hand, which was to 
improve the information that was 
available to the real 'decision makers. 

It was then that I learned the curse 
word of the applications software 
world : conversion. I also learned that if 
a computer company could design an 
operating system for all its hard­
ware that would minimize, if not elimi­
nate, conversions when the hardware 
changed, that company would become 
the long-term, economical solution to 
manage the majority of information 
systems that real decision makers need. 

The VAX/VMS Solution 
Digital Equipment Corp. is almost 

always described in nontrade newspa­
per articles as the computer hardware 
company that markets to scientists and 
engineers. This is inaccurate and de­
fines most of the current marketing of 
the UNIX community, rather than the 
marketing strategy of Digital. Digital 
is really marketing to the heart of the 
general business community. 

When it was first introduced, Digi­
tal's VAX/VMS was thought of as un­
suitable for business applications. This 
point of view was essentially correct at 
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JOE O<ABTREE 
that time. The VAX originally was a 32-
bit replacement for the 16-bit PDP-11; 
it main ly provided virtual memory for 
environments with minimum disk ac­
tivity: reading instruments, slicing 
time, and performing analog-to-digital 
operations. General business applica­
tion software lives and dies by accessi­
bil ity to large disk, and the original 
VAXes didn't do that very well. 

The same newspaper articles also 
classified Digital as a "minicomputer" 
company. This description is also inac­
curate. One way to show the difference 
between a microcomputer, a minicom­
puter, and a mainframe is to answer 
the following quest ion: How much 
money has been spent on disk storage? 
VAX "minicomputers" can now dedi­
cate 100 times more memory to a job 
than IBM mainframes of the mid-'70s 
cou ld. The average IBM PC has 10 times 
more memory, on the average, than 
that old IBM mainframe allowed. 
Therefore, the amount of memory on a 
computer may not be an accurate way 
to determine what kind of computer it 
is. The following definitions are often 
more accurate: 

• If the computer has a floppy disk 
or small Winchester disk, chances are 
it's a microcomputer. 

• If the system uses large multi-

"CICS is an 
anchor 
dragging 
behind the 
IBM boat." 

platter disk drives, and these drives are 
managed by your CPU, chances are it's 
a minicomputer. 

• If there is a separate "box" (or 
boxes) from the CPU that controls disk 
activity, chances are it's a mainframe. 

Judged by these criteria, Digital is 
ahead of its competition because it can 
provide one VAX/VMS operating sys­
tem as a solution for all three types of 
computers. Digital does "have it now," 
as its advertising claims. VAX/VMS is 
paving Digital's road to success, at 
least as much as its advertised hard­
ware. Because of VAX/VMS, Digital 
can provide the widest range of hard­
ware that shares one compatible and 
robust operating system-something 
that IBM must wish it had now. 

Competitive IBM Solutions 
With regard to "future solutions on 

the drawing board" rumored about 
IBM, please note these words of com-

Gary Neidhardt, product develop­
ment director for !SI/ Fasbe (Lowell, 
Mass.), holds a B.A. in mathematics 
from 1*sleym1 University. He has 
more than 1.5 yrs. professional experi­
ence in application desi,qn in both the 
IBM and Digital environments. 
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mon sense from Joe Gallagher of 4GL 
Solutions: 
"No software arrives in the market­
place bug-free and in final working 
form . Many problems surface only af­
ter extended use . The vendor provides 
fi xes and adds functions and features­
enhancemen ts-when its deve lopers 
complete them. This 'maturing' process 
proceeds unpredictably. Prudent users, 
therefore, don't count on capabilities 
that are not in hand." 

Even if IBM in t roduces a new main­
frame operating sys tem or alters one to 
make it their new standard, many 
years will pass before IBM can achieve 
what Digital has now. Digital has pio­
neered electronic mail, which remains 
foreign to IBM's Customer Information 
Control System (CICS). A VAX doesn't 
require system programmers to keep 
the mainframe operational. Batch pro­
grams can upd ate fil es, while online 
programs, which share the same fil es, 
remain operative; CICS environments 
commonly prohibit this practice. New 
Digital terminals allow two separate 
programs to share the same video dis­
play terminal (VDT) concurrently. The 
VAX represents a less complex, more 
eco nomical technology to use when 
co mpared to traditional mainframe 
alternatives. 

The maturity of VAX/ VMS is its 
outstanding characteristic. Only after 
a company makes a very large invest­
ment in a computer operating sys tem 
can it begin to make another very large 
investment to make it mature. Digital 
has done it! References to an IBM single 
operating system solution comparable 
to Digital 's remain speculative. Conse­
quently, to minimize future large soft­
ware conversions, IBM ma inframe 
shops should strongly consider offload­
ing appropriate software applications 
to VAX "co nve rs ion-free" environ­
ments; t he initial expense to acquire 
VAX compu ters has the potenti al of a 
rather quick payback. The question be­
comes not 1flBM mainframes should be 
offloaded, but when. 

The IBM Hierarchy 
Disk manage ment is only the firs t 

example of IBM's hierarchica l design. 
If you want to use a n IBM mainframe to 
create a permanent indexed disk to use 
for production, be prepared to prove 
why and get approval from Operations. 
IBM's most common operating sys tem 
des ign requ ires that the fil e be cata­
logued, which means t hat the average 
a nalyst can't do it without approval. 

Hiera rchy has virtually permeated 
IBM ma inframe environm ents. The 
wide ly used CICS and Systems Net-

work Architecture (SNA) of IBM are 
hierarchical. If you talk with an IBM 
mainframe veteran, he may a lmost 
think hierarchically. Hierarchies of 
people are required to manage the large 
and complicated mainframes. Conse­
quently, the needs of individual deci­
sion makers are quite often secondary 
to the needs of the hierarchy. 

Batch processing has always been 
the strength of IBM's mainframe ar­
chitecture. IBM's design favors the pro­
cessing of large amounts of keypunched 
data sent once a day from data entry 
departments and processed throughout 
the evening by computer operators. The 
evolution of VDTs forced IBM to design 
data entry software for the mainframe 
after its basic operating sys tem and 
disk management a rchitecture were al­
ready established a nd entrenched. This 
pre-VDT IBM information architecture 
may be the most significant factor in 
the emergence of strong IBM competi­
tors like Digital (who don't have the 
overhead expenses of a mainframe 
management hiera rchy). Digital didn 't 
copy IBM's design, as have some other 
computer manufacturers. For example, 
NEC copied the IBM mainframe design 
and now offers "world class main­
fram es." However, rather than a nother 
Japanese s uccess sto ry, NEC ma in­
fram es remain a significant market 
force only within Japan. 

Such developments stro ngly sug­
gest that mainframe technology has a l­
ready passed through its st rong growth 
curve and that new markets demanding 
on line entry want other solutions. 

The Keypunch 
IBM's on line solution is CICS, which 

is actually the old keypunch in disguise. 
IBM users either keypunch inpu t cards 
on their ow n VDTs or fill out an input 
form and send it to keypunching. A 
more modern synonym for a keypunch 
machine has become a "b lock mode ter­
mina l." Block mode terminals can be 
thought of as the data card without the 
cardboard. Whether you call an IBM 
VDT a block mode terminal or a key­
punch , the resul ts a re t he same: o 
computerized in telligence ex ists to as­
sist the user wh il e data is being 
entered. 

The co mpu ter resources provided 
for online entry on an IBM mainframe 
don 't a moun t to much. Each keypunch­
er may be a llowed less t ha n 1/ lOth of 
the memory provided to a user of an old 
IBM PC. Would you choose a CICS te r­
min al or a VAX if you had to do t he 
data entry yourse lf? The a nswe r is ob­
vious: You 'd choose t he friendlier way. 

Because a ll IBM keypunchers must 

work through the same CICS hierarchy 
on the ma inframe, the actual CICS 
software quickly becomes very complex 
and cumbersome the more keypunch­
ing there is to do. 

When a CICS screen first appears, a 
rigid input card format is displayed in 
full on the VDT. No variety of fields 
that might be dependent upon specific 
data not yet entered by the user is per­
mitted. To achieve a ny var iety of screen 
appearance, the user must use a nother 
CICS scree n. Because of the rigidity of 
the input card formats used in CICS, 
many more screens are required by 
IBM to accomplish the same th ing than 
are required by Digital. 

After keypunching the entire card 
on a VDT, you send the card to t he IBM 
mainframe. Only then can t he card be 
validated and either accepted or reject­
ed as a whole. If an error is detected, 
the en tire card is returned to be fixed . 
Not very fri endly, is it? 

IBM's advertisi ng tends to disguise 
the weakness of its on lin e design. I t em­
phasizes that information is avai lable 
"at the push of a button. " However, 
there isn't much attention paid to t he 
mecha nics of how data is entered . Data 
entry, rather tha n data di splay, is a far 
better way to judge on line technologies. 

The market is now demanding 
fri end lier interfaces to a variety of 
computers. Just as blue co llar jobs a re 
diminishing in number, so a re st ra ight 
keypunch jobs a nd their related soft­
ware. The market's expectations of how 
to co mmuni cate wit h compute rs is 
evolving toward direct entry by many 
more nonkeypu nchers, such as sales­
men a nd various managers at a ll levels. 
These new users demand friendlier 
tools that outdate IBM's online main­
fr ame economics and techno logy. 

The VDT Terminal 
Digital, li ke other originators of t he 

time-sharing industry, designed its 
original input device to be t he old West­
ern Union te letype, which was the fore­
runner of t he VDT and the personal 
computer . The typing of individual 
words and immediate recogni tion of 
them are premises of Digital's on line 
des ign. The use r doesn't have to wait 
until the IBM data card is complete ly 
typed to recei ve results or adv ice. 

As characte rs and / or words are 
typed on a VAX terminal, t hey can be 
immediately va lid ated. A va riety of in­
formation ca n either be di sp layed or re­
quested, depending on what has been 
typed so fa r. Friendly help procedures 
can provide on line documentation of 
the entry sc reen in use. Demo, ISI's 
FASBE financial software des igned for 
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SYSTEMS AND SOFTWARE-IBM Vs. Digital 
the VAX, versus a CICS alternative. 
You'll quickly see the advantages 
of "conversational computing" on 
the VAX. 

An example of the superiority of a 
VAX-based software design over an 
IBM design is illustrated by ISI's mul­
tilingual capability within the FASBE 
product. ISI's financial software 
"speaks" any language that reads left­
to-right and that has fewer than 256 
characters in the alphabet. FASBE can 

be translated at one site and then dis­
tributed, or translated by remote sites 
when the software is received. Any­
thing that appears on a VDT screen, in­
cluding the commands used to instruct 
the computer what to do, can be trans­
lated at the discretion of the individual. 
The exact same software can be eco­
nomically maintained worldwide and 
at the same time, it can provide unprec­
edented friendliness, such as local dia­
lects, within a language (e.g., Canadian 
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versus Parisian French). Don't expect 
an IBM computer to work that way. 

The demand for friendlier human/ 
computer interfaces makes IBM's CICS 
no longer competitive. Unless IBM has 
something up its sleeve to provide con­
versational computing, the introduc­
tion of the IBM 9370 "VAX killer" 
doesn't change this equation much at 
all. CICS is an anchor dragging behind 
the IBM boat. And it's not the only one. 

Disk Fil/Hg 
The techniques of filing informa­

tion on a disk are fundamental differ­
ences between Digital and IBM. IBM 
disk management methods were de­
signed without directories, which is the 
most common disk management tech­
nique used in VAX computers and also 
in other, newer disk software 
technologies. 

Directories operate like folders in a 
filing cabinet. When you open the 
"drawer" of a VAX disk, there are 
many separate folders to choose from. 
When you withdraw a folder from the 
filing cabinet and open it, you find that 
the folder contains many files that you 
have named yourself. If you want, no­
body else can open your folders; thus, 
their contents can be yours and yours 
alone. 

However, IBM doesn't store infor­
mation this way. When you open the 
"drawer" of an IBM disk, you find no 
folders, only files. You cannot name the 
file yourself; that must be decided by 
Operations through the centralized Job 
Control Language (JCL) process that 
IBM requires. You must inform Opera­
tions who is going to use the filing cabi­
net, so it can make sure somebody else's 
file is not used inadvertently. Because 
there are no folders, Operations must 
perform the secretarial function of 
filing. 

Digital has recognized the impor­
tance of efficient file organization. A 
subset of VAX/VMS, the Record Man­
agement System (RMS), provides the 
tools necessary for robust disk per­
formance· and supplies efficient file 
management as well. RMS has an on­
line editor named EDIT/ FDL that pro­
vides a variety of helpful ways to im­
prove disk performance. It's difficult to 
overstate the significance of disk filing. 
The UNIX community has directories 
similar to those of VAX/ VMS. Howev­
er, UNIX disk filing efficiency remains 
very questionable. Despite mainframe 
companies such as Amdahl that offer 
it, UNIX hasn't significantly penetrat­
ed the market of general business ap­
continued on page 132 



THE DECOMMUNICAJOR lYy Tim DePrima 

Planning for high speed digital networking, part II 
... ..... .... .. ... ... ... ............... ... ..... .................... ... ... ... ........................ ................... ··········· ·· ··· ········ ······· ······ ······ ······ ·· ······· 

T 
here are two primary compo­
nents to most high speed digital 
networks: circuits and/or ser­
vices contracted from one of the 
common carriers, and customer 

premises equipment (CPE) required to 
multiplex, transmit, receive, de-multi­
plex, and manage data (including digi­
tized voice) over these circuits. In the 
July issue, The DECommunicator ex­
amined trends in the telecommunica­
tions industry affecting the services of­
fered. This month, let's turn to the 
nature of the CPE being offered, and 
provide some guidelines for strategic 
decisions with respect to planning a 
high speed digital network. 

Nature Of High 
Speed Digital Networks 

The communications industry is 
mimicking a trend seen in the computer 
industry during the past several years: 
that of moving toward distributed in­
telligence rather than centralized con­
trol. The cost and power of the new 
generation networking equipment has 
shifted network control from the carri­
ers to users. Users are becoming more 
sophisticated, and enhanced manage­
ment is permitting dynamic use of Tl 
circuits, including the ability to access 
other networking solutions. 

The cost of network management 
and control was formerly bundled with 
transmission costs. But now, with the 
new generation of digital networking 
products, not only have users been 
placed in the network management 
seat, but the distinction has been em­
phasized between network manage­
ment and transmission costs. Trans­
mission (versus equipment) costs are 
being exposed as the biggest expense in 
high speed digital networks. The natu­
ral trend for users will be increased em­
phasis on replacing recurring line costs 
with one-time equipment expense. The 
Regional Holding· Companies (RHCs) 
and other carriers are at least partially 
countering this trend by developing 
and offering the potential for "hybrid" 
networks, combining access to multiple 
services and types of facilities. Gate­
ways to value-added networks (VANs) 
or evolving integrated services digital 

network (ISDN) type services, for ex­
ample, can offer more flexibility and 
improved cost performance, but are po­
tentially complex to manage. 

A merging of these seemingly op­
posing trends is likely. Customers will 
embrace new carrier offerings, but will 
still prefer to own the equipment re­
quired to take advantage of them, if 
possible. Today's Tl multiplexers will 
emerge as multifaceted, high speed net­
work controllers, supporting voice, 
data, and multiple network protocols. 
Efficient use of bandwidth will contin­
ue to be emphasized, but not at the ex­
pense of compatibility. A 64 Kbit per 
sec. (Kbps) standard channel access to 
digital access cross-connect system 
(DACS) or evolving ISDN, for example, 
is likely to be respected. While this may 
seem like an expensive amount of band­
width for access to a particular applica­
tion in today's market, as the price of 
bandwidth falls, this will be less of a 
concern. 

M11ager Strategies 
First off, in which applications will 

high speed digital networking pay off? 
The answer depends on your unique 
trade-offs, but the obvious trend is to­
ward integrated voice and data net­
works. It may take this type of integra­
tion strategy for your company to 
develop the capacity required to justify 
transmission costs, and the new gener­
ation of CPE is now providing the capa­
bility to effectively manage such diver­
sity. Historically, high speed digital 
networks have been primarily either 
voice or data. For example, a network 
has been cost-justified to carry voice, 
with some small percentage of its. ca­
pacity dedicated to carrying data for 
"free." In determining the cost justifi­
cation for a Tl line, make sure you're 
comparing apples to apples. Many ar­
guments against cost-effectiveness in 
voice applications, for example, may be 
based on the 64 Kbps voice quantization 
rate of pulse code modulation (PCM). 
Other forms of voice quantization (see 
"A Primer for Tl in 1987," in the May 
The DECommunicator) are fitting up 
to 90 voice frequency channels on a sin­
gle Tl span, potentially making it cost-

effective at any distance. 
In keeping with the premise of re­

placing recurring transmission costs 
with one-time equipment costs, it · 
seems reasonable to plot a strategy 
whereby you will purchase transmis­
sion/management equipment wherev­
er possible. Strategic plans should also 
plot telecommunications industry fac­
tors. Any guesses on what a coast-to­
coast Tl circuit will cost in 5 yrs.? A 
dramatic drop in the price of band­
width will put cost/efficiency trade­
offs into an entirely new framework. 
Also, as Telco services become more 
complex, so will pricing plans. They 
will be more unbundled, with more 
variables. It may be cost-effective to 
employ the services of firms specializ­
ing in the interpretation of voluminous 
tariff data. 

In terms of vendor selection, keep in 
mind you're looking to get married, 
rather than just have a fling. Your ven­
dor should offer a software-intensive 
product line to be able to provide inte­
gration tools and support open sys­
tems. There are many start-up compa­
nies that will be trying to sell the same 
feature set as established products for 
a lower price. Some serious caution in 
vendor selection during the next years 
is warranted. Pay attention to vendors 
who focus on customer service. 

Finally, you must also stay abreast 
of transmission technology and Tele­
com industry developments. For exam­
ple, extended superframe format (ESF) 
formatting is .a relatively new develop­
ment (being implemented by AT&T 
during the past 2 yrs.) that permits 
maintenance or troubleshooting of Tl 
circuits without first having to take 
them out of service, as was previously 
required. While there is some benefit to 
the user either way, to take full advan­
tage, your equipment must be ESF 
compatible. There are undoubtedly 
other such developments coming our 
way in the next several years. 

Tim DePrima is the technical publi­
cations manager for ComDesign Inc. 
Address correspondence to: The 
DECommunicator; 751 S. Kellog Ave., 
Goleta, CA 93117. 

September 1987/HARDCOPY 91 



••••••••••••••••••••••••••••••••••••••••••• 

TCP /IP Solves Network 
Interconnect Problems 

••• 

'NS 
AND INTERCONNECTS 

Networking provides a standardized well-supported method of 
computer in terconnection/ by Nancy Conner [FTP Software Inc.] 

N
etwork access is a useful and 
sometimes necessary tool in 
most environments today . 
Digital Equipment Corp. 
has responded to this need 

by creating DECnet and DECnet-DOS 
(its own local network software for per­
sonal computers [PCs] and Digital com­
puters running standard Digital oper­
ating systems) and, by offering 
Transmission Control Protocol/Inter­
net Protocol (TCP / IP) support as an in­
tegral part of some of its computer sys­
tems. TCP / IP support is included in 
Ultrix and offered as an option in VMS. 

DECnet And DECnet-DOS 
DECnet is a Digital proprietary 

network system, running primarily on 
Digital computers with Digital operat­
ing systems. DECnet is available on the 
Rainbow, VAXmate, MicroVAX, VAX, 
and DECsystem-10/ 20 computer sys­
tems, and an implementation is also 
available for the IBM PC, called DEC­
net-DOS. Several transcontinental 
DECnet networks have been estab­
lished, and the number of sites that are 
attached to these networks is constant­
ly growing. The implementation of 
DECnet in department- or building­
wide networks is also widespread, as 
VAXclusters and local Ethernets are 
prevalent in many workplaces. 

The DECnet protocol was designed 
to link all Digital systems at a given 
site, and to share resources between re­
mote sites. It was designed to work over 
a variety of network technologies, in­
cluding IEEE 802.3 Ethernet, synchro-
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nous and asynchronous serial lines, and 
satellite links. Translating gateways 
also exist for X.25 and IBM Systems 
Network Architecture (SNA) links. 
DECnet is the name for both the Digi­
tal protocol suite and the software 
that's sold to the user. The DECnet pro­
tocol is a host-to-host network proto­
col, Local Area Transport (LAT) is a 
secondary protocol that works with 
DECnet to provide a more efficient se­
rial peripheral to host protocols, and 
Digital Data Communications Message 
Protocol (DDCMP) is also a secondary 
protocol that provides point-to-point 
network communications. 

For a site that uses Digital equip­
ment and operating systems, DECnet 
has the advantage of being easy to 
learn, with a small number of new com­
mands and an easily recognizable host 
naming convention. However, it has the 
disadvantage that if you have nonDigi­
tal equipment, or if you are using non­
Digi tal operating systems such as 
Berkeley UNIX, you will not be able to 
use DECnet on these hosts, and you will 
not be able to talk to any network pro­
vided on these hosts without a translat­
ing gateway that will interpret the 
protocols. 

At present, DECnet networking in­
cludes a large number of hosts, but 
these hosts are not listed in any central 
registry. In order to connect to a DEC­
net node, you need to know its node­
name in advance, and your computer 
then consults its host table, which must 
contain that host's nodename. This 
host tab le must contain the area and 

nodenumber for each nodename. This 
can cause problems if you want to com­
municate with a new node on the net­
work, and your computer's host table 
doesn't contain information for it yet. 

Unlike DECnet, TCP/ IP uses a do­
main naming system that allows you to 
locate the address of hosts for which 
you don't already know the address. 
This requires only that your computer 
know the addresses of a few domain 
name servers. (The address of one do­
main name server would be sufficient if 
computers never crashed.) After that, 
everything happens automatically. If 
you ask for a service such as File Trans­
port Protocol (FTP) or mail service 
from a host that your computer doesn't 
know, it will look up the name from 
name server. If the name server doesn't 
know the address of the host that you 
are requesting the service from, it will 
pass the request to the name server for 
the appropriate domain. 

For example, if you were sending 
mail to a user on vax.ftp.com, your com­
puter would query the com server 
which may know the address of vax.ftp­
.com, but it will know the address of the 
ftp.com name server and will pass the 
request there, if necessary. All you 
need to know is the user and his com­
puter's name. 

Nancy Connor, manager of docu­
mentation at FTP Software I nc. 
(Boston, Mass.), hol,ds a B.A. in com­
puter science/ mathematics from 
Towson State University (Baltimore, 
Md.). 
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Figure 1-A typical basic TCP I IP network consists of PCs and minis on an 
Ethernet. 

Figure 2-TCP I IP networks usually include more than one type of network, 
and thus gateways. 

TCP/IP 
There are many computing environ­

ments to consider when discuss ing net­
working: the office environment, where 
standard computer systems are PCs 
such as the VAXmate, IBM PC, and 
Macintosh ; the engineering environ­
ment, where a variety of computers, 
such as Sun and Apollo workstations, 
VAXstations, MicroVAXes, and com­
puter-aided engineering (CAE) work­
stations are in use; and the research or 
academic environment, where there's 
usually a large number of time-sharing 
computers with some workstations, 
and occasional special-pu rpose ma­
chines, such as LISP. 

In most workplaces, t hese groups all 
want to share resources, which poses 
the problem of how these different 
computers communicate with each 
other. Usually, the PCs are networked 
together on a LAN, but since the LAN 

protocols for PCs are rarely the same as 
those on the larger computers, the PCs 
usually use a slow serial line to reach 
the larger machines. Clearly, another 
solution is needed to enable the LANs 
to communicate with the rest of the 
computer world. 

Most larger computers, especially 
those in the engineering, research, and 
academic environments, include TCP/ 
IP support as part of their operating 
system, and require only a network in­
terface to create a network link. On the 
other hand, most smaller computers do 
not include any network support, and 
therefore require hard decisions re­
garding which LAN software and net­
work interface to buy, and how to inte­
grate your PC LAN with your other 
computers. Since the larger computers 
already have TCP/ IP support built in, 
it seems logical to provide TCP/ IP sup­
port for the PC. This eliminates the 
need for gateways or other cumber-

some solutions to the interconnection 
problem. 

TCP / IP was developed during the 
1970s as a research project sponsored 
by the Advanced Research Projects 
Agency (ARPA) of the Department of 
Defense. Part of the research project 
consisted of an experimental, packet­
switched computer network called the 
ARPANET, which linked together 
many types of computers. These com­
puters were either directly connected 
to each other using X.25 and 1822 links, 
or via many types of LAN technologies. 
The TCP / IP protocols were designed 
and tested in this environment, linking 
many different kinds of networks and 
computers. 

The TCP /IP protocols were de­
signed to run over different types of 
network interfaces, and to bridge dif­
ferent networks. TCP/ IP implementa­
tions are available for many network 
architectures such as IEEE 802.3 
Ethernet, IEEE 802.5 token ring, Pro­
tean ProNET-10 and ProNET-80 token 
ring, StarLAN, asynchronous and syn­
chronous serial lines, satelli te links, 
and X.25 links. 

Implementations of the TCP/IP 
protocol family exist for almost all ma­
jor mainframes and micros, and TCP/ 
IP is supported by more than 150 ven­
dors. Some of the computer systems 
that support TCP/IP include Digital's 
VAXes, VAXmates, PDP-lls, and 
DECsystem-20s, as well as Contro l 
Data Corp.-CDC Cybers, Data Gener­
al computers, Cray supercomputers, 
Apollo and Sun Microsystems worksta­
tions, Hewlett-Packard 9000s, Prime 
computers, and IBM mainframes, min­
is, and PCs. 

DECnet Versus TCP/IP 
DECnet and TCP / IP both provide 

s imilar services, but these services are 
best used in different environments. 
DECnet works best where Digital 
equipment is used exclusively, while 
TCP/IP works best where a hybrid en­
vironment requires computers from 
many different vendors. TCP/IP 
should be treated as an addition to the 
repertoire of available DECnet ser­
vices, which allows you to expand the 
area that your existing network can 
reach. 

DECnet and TCP / IP provide the 
same categories of services. DARPA 
has standardized a number of the ser­
vices avai lable in the TCP/ IP family . 
The University of California at Berke­
ley and other institutions have added a 
number of new services to the fami ly in 
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DATA COMMUNICATIONS AND INTERCONNECTS - TCP !IP 

its 4BSD UNIX distributions, and some 
of these new services have become de 
facto standards in their own r ight (and 
are thus included with other versions of 
UNIX that are derived from 4BSD, 
such as Sun's operating system and Ul­
t r ix). This rating as standards is due to 
both the quality of the new services and 
the number of vendors supporting it. 
The most important network services 
include: 

• Remote log in-This allows one 

Add C++ to 
your favorite 
C Compiler 
• Object-oriented C 
• Strong type-checking 
• Works with your 

present C Compiler 

computer to act as a terminal for an­
other over the network. DECnet pro­
vides a network virtual terminal utility 
using the SET HOST command. TCP/ 
IP provides versions of the DARPA­
standard Telnet and the Berkeley Rio­
gin protocol. An often-implemented 
special version of Telnet allows the 
computer to act as a 3270-family termi­
nal, which is especially useful for con­
necting to IBM mainframe computers. 
Note that Telnet and the Telenet have 

DESIGJYER C++ 
BEIYEFITS: 
... You can incrementally add C++ 

features to C (switch-selectable) 
..,. Makes C more suitable for 

- very large programs 
- more sophisticated applications 

... Works with Sun's dbxtoo/ 

... Works with the C Compiler you 
now use 

... More reusable code 

... Resilient and bug-free code 

The only commercially ·available C++ customized 
to operate on PC's . micros, minis. and main· 
f r ames with popular C compilers, including: 

VAX C GREEN HILLS 
ULTRIX C APOLLO 
SUN C XENIX 
MICROSOFT' HP-9000 
LATTICE. UNISOFT 

"La1t1ce and Microsoft versions of Designer C ++ are known as 
Advantage C ++ 

FEATURES: 
• Fully compatible with 

AT&T C ++ standard 
• Optional strong type 

checking 
• Data abstraction 
• Overloading of func­

tion names and 
operators 

• Dynamic typing (virtual 
functions) 

• User-defined impl icit 
type conversion 

We Specialize in: Cross/Native Com· 
pilers C, Pascal , FORTRAN, Ada . LISP ­
Assemblers/L1nkers - Symbolic Debug­
gers - Simulators - Interpreters - Pro­
l1lers - QA Tools - Design Tools - Comm 
Tools - OS Kernels - Editors - VAX & PC 
Attached Processors and more 
We Support : 680xx , 80x86. 320xx . 68xx . 
BOxx Clipper. and dozens more 

ENTER 699 ON READER CARD 
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1219 Morningside Drive, Manhanan Beach, CA 90266 (213) 546-5814 (CA only) 

Designer C ++ is a 10.nt trademark ol XEL Inc and Glockenspiel Lid.of Out>hn Ada is a tr ademark ol the US Go1Je rnmen1 (AJPO) Ad van 
1age C++ is a. trademark ol L1leb0a1 Associates Inc Other trademarks are acknowledgeel 10 DEC La11 1ce M1crosolt & Sun Microsystems Inc 
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nothing to do with one another. The 
Telenet is a commercial computer net­
work service sold by GTE that doesn't 
use TCP/ IP. 

• File transfer-This allows users 
to transfer files of the same or different 
formats between computers. DECnet 
uses the COPY command, with options 
to change formats for various Digital 
operating systems. TCP / IP provides 
the DARPA-standard FTP protocol, in 
which files in various formats, such as 
ASCII, EBCDIC, and binary, can be 
transferred. FTP automatically con­
verts text file formats between differ­
ent operating systems. The TCP/IP 
family also provides the DARPA 
TFTP, and Berkeley Rep protocols. 

• Electronic mail- This allows us­
ers to exchange electronic mail. Mail 
messages consist of a set of headers and 
the body of the message. The headers 
tell the sender, recipient(s), date, and 
subject of the message, and other de­
sired information. DECnet provides a 
proprietary mail protocol to send mail 
to remote hosts . TCP / IP provides the 
DARPA-standard Simple Mail Trans­
port Protocol (SMTP) protocol to send 
mail to remote hosts. 

• Remote command execution­
This allows a user to execute a com­
mand on another computer and have 
the results sent back to his computer. 
DECnet provides the SET EXEC and 
TELL commands for network monitor­
ing, and the SUBMIT command for re­
mote command execution, via batch 
queues. There are no interactive com­
mand execution utilities available with 
DECnet. TCP / IP provides the Berkeley 
Rexec and Rsh protocols for interactive 
remote command execution. 

• Printer spooling-This allows 
files to be spooled and queued for print­
ing on another computer on the net­
work. DECnet provides the PRINT 
command, where providing the queue 
name or the printer name is sufficient 
for spooling the file on any printer in 
the network. TCP / IP provides the 
Berkeley Lpr protocol, and sometimes 
proprietary protocols, such as the Ima­
gen printer protocol for Imagen print­
ers on the Ethernet. 

• Filesystem access-This allows 
computers to share the filesystem over 
the network. DECnet provides a virtual 
disk utility for DECnet-DOS to keep re­
mote disks on a larger system. DECnet 
also provides a data access protocol for 
larger systems to keep remote file ac­
cess transparent to the user. TCP / IP 
pro vides the Ne twork File system 
(NFS) protocol , des igned and imple-



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

mented by Sun Microsystems for its 
UNIX-based workstation, although 
many vendors are currently supporting 
it. NFS has become a de facto standard 
because of the number of vendors who 
are supporting or promising to support 
it. 

• Rea/time user communications­
This allows users to send messages, or 
even converse, across hosts in the net­
work. DECnet provides the PHONE 
utility for a visual communications 
connection to another user. TCP/IP 
provides an equivalent of PHONE, cre­
ated by Berkeley, called Talk. The TCP/ 
IP family also provides Send, which is 
part of the SMTP protocol, to send 
short messages across hosts. 

Setting Up A TCP /IP Network 
After the network manager deter­

mines what network services must be 
available at his site, he must determine 
where and how they will run . Any given 
computer on the network can either 
provide or request any subset of the 
avai lable services. 

A computer can play one or more of 
several roles on a TCP / IP network­
host, server, and/or router. A host is a 
computer that requests services, nor­
mally a user workstation or a ti me­
sharing system. A server is a computer 
that provides se rvices, such as file 
transfer and remote log in. Some TCP/ 
IP networks have computers that are 
explicitly dedicated as servers, but 
most servers reside on time-sharing 
systems that are also hosts. 

Routers are the components of the 
network that interconnect LANs at the 
physical level. In TCP / IP terminology, 
a router is also called a gateway. A 
translating gateway connects two net­
works that use different protocols. For 
instance, a router wou ld connect an 
Ethernet with a token ring network, 
but a translating gateway would con­
nect a DECnet network with a TCP/ IP 
network. Computers are usually both 
hosts and servers, and sometimes a lso 
routers or bridges. 

A simple TCP / IP network cou ld 
consist of several hosts (which might 
be UNIX systems, PCs, or large main­
frames) on a single LAN, often an 
Ethernet (Figure 1 ). All the hosts that 
timeshare can also act as servers, and 
some can act as routers. The services 
most commonly supported on these 
networks are file transfer, remote log 
in, and mail. If the host did not provide 
these services, it would be unable to re­
ceive mail, allow users on other hosts to 
log in over the network, or accept file 

transfer requests. However, it could 
still request a ll these services of anoth­
er computer. 

ring networks with routers between 
them. 

In order to provide a router between 
the DECnet community and ot her 
hosts that communicate via TCP/IP, a 
DECnet LAN might use a MicroVAX 
running Ultrix, or a PC running MS/ 
DOS with a combination of TCP/ IP and 
DECnet. With the widespread use of 
TCP / IP today, you could easi ly be left 
behind if there were no TCP/IP hosts 
available to you. 1:1 

A more common configuration for a 
TCP/ IP network is an internetwork, or 
combination of networks connected by 
bridges and/or routers (Figure 2). Each 
of these smaller networks might use 
the same type of media, or they might 
be of different types. For instance, 
there may be an intel'network made up 
of a collection of Ethernets and token 

* TSX-Plus™ = Value and Quality you can count on. * 
··rsX-Plus is still the best perlorming and least expensive multi-user operating system that your money can buy. 
We run a 20 terminal system al leH than the cost of a VMS license. Would you like me lo compare the perfor-
mance of VMS vs. TSX-P/us? Sorry, I shall not make derogatory remarks." - Dan Kingsbury 

When you buy a supported TSX-Plus license from us. receive $500 off of any of the following software 
products. Or purchase an annual TSX-Plus support renewal and update from us, and receive $200 off of 
any of the following products: 

Utility Package A collecllOn of over 70 
programs for TSX -Ptus and RT - 11 (See 
below) 

TSX-Net Allows transparent commun1ca11on 
between any combma11on ot TSX -Plus and 
RT - 11 systems using senal, asynchronous 
mterconnect1ons. such as the CL handler 
under TSX -Plus Using TSX -NET. ut1h11es 
such as PIP. OUP. DIR and user -wnnen 
programs may be used to access and 
manipulate RT - 11 structured files on remote 
systems that are connected via dial -up or 
dedicated RS -232 communication lines 

OE Driver " Eagle" dnver lor usmg high speed. 
htgh capo.city SMO. ESOI. RM -02 or AM -05 
disk drives on RT - 11 or TSX -Plus Simple 
table dnven conf1gurahon makes it the easiest 
to use driver ot its type 

OU-Plu1 Dnver tor concurrent, onlme access 
to Gigabytes of MSCP c:hSk 

ARCHIVE Tape u11l1ty !or saving and resk>rmg 
disk tiles and subd1rec1ones tn convenient 
" save-sets" Include or exclude tiles by 
w1ldcards or by date ranges Far more 
eH1c1ent tape uhhzallOn than COPY with PIP 
or BACKUP w1lh BUP Back up your enhre 
system with a smgle command 

MAIL For TSX -Plus Version 6 0 and later Full 
screen. quickly learned. 1nlU1t1ve 1nlerface. 
uses YOUR editor Access the IN basket to 

see received mail, or reference the OUT 

TTPORT Allows a pnnter connected to a 
terminal's prmter port to be used by all users 
as a prmter (may even be s?«Med) without 
mterfermg with concurrent use of the 
terminal as a t1meshanng line Thus allows a 
single modem !or both termmal and printer 

Of Letter quahty printer handler Has a bullt - 1n 
single page pr1ntmg oPt•on 

CT*OS Full featured word processmg Easy to 
use Versatile 

RTSORT Ullra -fast sort program tor RT - 11 
and TSX -Plus 

basket lo delete or modify a message which COBOL-PLUS Cobol compiler tor RT - 11 and 
was hasllly sent Contams commands to TSX-Plus 

::d~rr::~~·~~~~~dee~=~~eusn~~~~~~::s:n~~·tne DBL 01bol compiler for RT - 11 and TSX -Ptus 

help Many other features You 'll like 1t 

Why are we offering this $500 credit? Because we are certain that when you try our software. you will 
like our unique solutions. and then you 'll buy some of our other products, and you 'll tell your friendst 

* Utility Package for TSX-Plus * 
(You 'll wonder how you ever got along without it!) 

• Full documentation • Over 70 programs 
• Hardware configuration / testmg programs • System management tools 
• One or two of these utilities is worth the pnce of the 

entire packaget 
• Security aids 
• Program test & development tools 

For use with TSX-P/us only: 

CTRLC'" Control -C anolher user's program 
when 1t hangs (instead of Killing !he job) 

HANOMP• Write a snapshot copy of handler 
memory to a disk hie for later analysis 

HANLOO• Load a fresh copy of handler ("fixes" 
some hung device situations) 

LDSHOw• Show anolher user's logical disk 
subset (or subdirectory) mounls 

POUMP• Dumps out memory of TSX• or of 
another user's runnmg program 

SETOP• Sets oPerator console (terminal that 
OPERATOR messages go to) 

SHOFIL • Lists all oPen tiles filename. size. 
date, !or each runnmg program w1lh Job 
number and program name 

sosv· Squeeze system disk from non-operator 
console terminal under TSX• 

TSBOOT• Reliably boot RT -1 1 ·• from TSX + (!or 
unsupported TSX• devices) 

TTPEEK•' Most wanted utility' Displays whal is 
being output to another user's terminal 
Invaluable k>r localing problems with d1alup 
users 

XSENo• Extended SEND command, sends to 
terminal whelher or not logged on. time / dale 
stamps message 

USAS• Show another user's assignments 

• A user must have sufficient privileges to use 
this program 

Here's a sample of what's included-

F<K use with either TSX+ and/or RT-11: 

CMPRES Data compression program m1m­
mizes data transm1ssK>n lime or s!Orage 
space 

COPBLK Generahzed copy uhlity Copies 
blocks. or byte slnngs. optK>Oally 
concatenates at high speed 

CRSEG• Adds a segmenl to a d1rec1ory (use 
w1lh ?ptP-F-Oevtce lull! 

CS Compute CRCs of files on a disk. or display 
names ol those files that have changed since 
last run 

OtRBAK• Create a backup CoPY of a disk 
directory 1n case the directory becomes 
corrupted A "must" program 

OtROMP• Otsplay directory in dump formal 
(Octal. ASCII) 

OtRAST• Restore a disk directory from the 
backup copy made by DIRBAK 

OMPMAC Conver! binary file (e.g 
TRANSFSAV) to MACRO !or down-k>ad1ng to 
a remote system 

OSKCOM High speed disk compare 
FtXotR• Patches an 1nvahd directory 10 ignore 

bad segments. 
MTCOPY Copy between magnetic tape and 

disk tiles Duplicate arbitrarily formatted tape 
MTOUMP Dump a tape Necessary tool tor 

tape analysis 
NCRYPT Encrypt or decrypt a file with user 

specifiable encryption key. 
SDIA Search through (possibly nested) 

subdirectories without having to mount them. 

SEARCH High speed search and oPtooal 
replace through w1ldcarded l11e(s) or dev1c:es 

SET* Alk)ws SET command of RT handlers 
under TSX:• and vice-versa. also mvaluat:>'e 
for debuggmg SET routines 1n handlers 

SETSHO• Display device handler set oPtton 
values. and handler statistics. and SYSGEN 
conltgurat10ns 

TRUNC Program to lruncate a hie to a smaller 
size 

UNOEL • Undeletes files selecled by w1ldcards 
Preserves or1gmal date lfik)rks when CREATE 
command tails 

YT Type a file backwards (lor lookmg at the end 
of a file-where error messages are found) 

ZFILP Zeros a file l de\11ce 1tape at high speed 
(for secunty reasons) 

""' UH wllh RT-11 only: 

BO Use BO to recover mes on a disk when 
directory becomes un -readable (ii DIRBAK 
has been run). 

DI.TEST Show CSRIVecto</Speed ol OL· 1 l's 
on system Emit test pattern to a selected port 

SR For debugging a program which traps k> 4 
or 10 Dumps registers. stack. and 
inslructions. 

TC Display trace of EMTs when a program 1s 
run (decodes each EMT with directive name 
and argument values) 

TERMSW Switch console k> Ol-1 1 port (no 
Multi Terminal Support requi red). 

ZT Switch console 1o DZ-11 port (no Multi 
Terminal Support required) 

Networking Dynamics Corporation 
1234 N. Edgtmont St.. Sullt 214. Hollywood. CA 90029 
(213) 668-0077 Telex: 311017 (NETWRKJ 

O......lnquktetwek ...... 

RT - 11. VMS and 0180l a1e 1eg11teiea t1aoema1k1 of 01g1tal Equ1ptmen1 
Corpoiation TSX -Plu1 and C080l -Plu1 are t1aoema1k1 of S&H Computers 
DBL 11 a t1ademark of O.g1tal lnlofmallon Systems Corp 
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It's easy to find 0-Bus disk con­
trollers that meet your needs now. 

But dual-wide 0-Bus disk 
controllers that also meet your 
future performance needs? 
Those you'll only find from MTI. 

Via unique upgrade paths. 
you can expand our controllers· 
capabilities anytime you need 
greater drive performance. 

Here's how it works. Say 
you purchase any of our Dual­
Wide controllers that support 
ST506 drives now. Then later. you 
decide to add faster ESDls. 

Dual-Wide 0-Bus Controllers 
Multifunction Disk and Aoppy 

It's simple. Just send us your 
ST506 controller. and for a 
nominal fee. we'll upgrade it 
for ESDI compatibility. 

Controllers you can talk to. 
Not only do our controllers 
save you money but lots of time 
as well. 

All thanks to MENTOR~an 
onboard. menu-driven utility 
that takes the hassle out of 
setting all drive and controller 
parameters. Including format­
ting and diagnostics. 

MODX2-Two ST506 Winchesters and two 
RX50/RX33 compatible ftoppys. 

With MENTOR. you simply 
run through the pre­
configured screens to 
select all parameters. 
Virtually any disk can 
be accommodated. 
as MENTOR knows the 
characteristics of over 
100 drives. 

MODX3-Two ESDI Winchesters and two 
RX50/RX33 compatible ftoppys. 

MODX4-Mix two ST506 and ESDI 
Winchesters and two RX50/RX33 
compatible ftoppys. 

Winchester Only 
MOD12-Four ST506 Winchester disk drives. 
MQD13-Four ESDI Winchester disk drives. 

Up to 15 Mbit/sec. 
MQD14-Four ST506/ESDI Winchester disk 

drives, in any combination. 
MQD50-Two SMD/ESMD Winchester disk 

drives. Up to 20 Mbit/sec. 

Multi-level defect 
management. Also. 
to ensure error-free 
media. MTI controllers 
provide three levels of 
dynamic defect man­
agement: sector format 
skewing. on-track 
replacement sectors. 
and additional sector 
replacement tables. If 
that's not enough. each 
features Reed-Solomon 

DEC and 0-Bus are registered trademarks or Digital Equipment Corporation ECC error correction 
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in single or dual-burst mode. 
You'd want them on per­

formance alone. Whichever 
MTI controller you choose. you 
benefit from dual 16-bit busses. 

Sample MENTOR screen. 

and an internal transfer rate 
of over three megabytes per 
second. Adding up to the per­
formance you've always wanted 
in a 0-Bus disk controller 

Upgrade to MTI. Our dual­
wide upgradable disk controllers 
are available now at the most 
competitive prices. To get all the 
information-and there's plenty 
more-call (714) 632-7580 today 
Or write Micro Technology 
Inc., 1620 Miraloma Avenue. 
Placentia. CA 92670. 

'11••11 Micro Altllll ~ghnology, 



Product Review: 
Trimarchi Inc. 's E-1 Box 
~The E-Z Box provides removable disk drives with improved security,~ 
~transportability, interchangeability, and reliability/by Scott Taylor · 

T
he E-Z Box evaluation unit 
consisted of the chassis, a Dis­
tributed Logic Corp.-DILOG 
(Anaheim, Calif.) disk control­
ler, and one Control Data 

Corp .-CDC (Bloomington, Minn.) 
Wren III disk drive (151 Mbytes for­
matted capacity). Cables, manuals, and 
power cord were all included. During 
installation, a quick reference to the 
manuals was made to confirm the 
switch settings (boot on/ off, boot ad­
dress), and which connector was for 
drive 0. 

With the controller at the default 
: address, the DU driver supplied with 
: RT-11 was ready to use. Opening the 
: shipping carton to booting the drive 

took about 10 min. (the drive had been 
previously formatted and RT-11 in­
stalled). Formatting time depends on 
the controller and drive used (Trimar­
chi offers a variety of configurations); 
the DILOG/ CDC combination takes 
about 15 min. 

The E-Z Box chassis is a solid, well­
built, white aluminum box, or chassis, 
17-in. wide, 16-in. deep, and 5 14 -in. tall 
(add V2 -in. for tabletop feet), about the 
size of a thick briefcase. The front has 
two openings that allow metal drawers 
to be inserted, with AC power and con­
troller cable connections on the rear. 
Rack-mounting or a chassis having 
four drawers in a roll-around floor unit 
are options. Each drawer, the size of a 

A new concept in storage- Representa­
tive of the new removable disk subsys­
tems entering the mass storage market, 
Trimarchi's E-Z Box is rugged yet at­
tractive, and supports a variety of 
configurations. 

shoe box and weighing 10 lbs. , can hold : 
one full-sized or two half-sized disk: 
drives. The next revision of the E-Z Box : 
will add position independence, en-: 
abling any drawer (with the correct in- : 
terface) to be inserted into either open- : 
ing. Both the power and disk controller: 
connectors to the drawer are mounted : 
on the rear so connection is automatic: 
when it's inserted. The front of each : 
drawer has a power and access light, : 

························································································································· ···· ········· · 
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11 PERIPHERAL SUBSYSTEMS - E-Z Box ~ . . . . . . . . . . 
: plus a write protect switch for drives 
: supporting write protect. 
: To exchange one or more drawers, 
: switch off the front panel power switch, 
: loosen the thumb screw with your fin­
: gers, pull the drawer out by the handle 
: mounted on the front, insert the new 
: drawer, finger-tighten the thumb 
: screw, and power-on again. Total time 
: to swap up to 1.5 Gbytes of storage (cur­
: rently 640 Mbytes) is less than 1 min. 
· The E-Z Box has two separate cool­
: ing fans. Even if one fan should fail, the 
: remaining fan will keep the unit cool 
: indefinitely (until the service man ar­
; rives). The E-Z Box power supply is rat­
: ed at 20A at 5 V and 5.5A (lOA peak) at 
: 12 V. Two Wren III drives require 2A at 
: 5 V and 4.6A at 12 V. With the 5 V sup­
: ply loaded only to about 10% capacity, 
: spare power is available to the 12 V 
: supply. 

~ Secure Data Storage 
When data security or archiving are 

: required, several choices are available: 
: removable optical or magnetic disk 
: packs, tape backup, or removable disk 
: drives in a drawer. Using removable 
: disk packs, contamination and damage 
: are a problem, requiring untrained per­
: sonnel to wait for trained personnel to 
: change packs. Tape backup requires 
: considerable system resources during 
: disk-to-tape copy operations, and if se­
: curity is an issue, the disk must then be 
: erased to ensure all data has been re­
: moved. The tape system will either be 
: expensive or slow (or both), possibly re­
: quiring several tapes to back up a large 
: disk. Further, when the tape drive is 
; not in use, it's a wasted resource. 
: Removable disk drives in a drawer 
: offer backup and archiving without the 
: disadvantages of disk packs or tape. 
: The data is always on the drive, so the 
: system doesn't waste time with copy 
; operations and the drawer can be re­
: moved and locked in a vault for securi­
: ty. Since the drives used are generally 
: the hermetically sealed type (though 
: removable media types are available), 
: contamination or damage isn't a prob­
: !em. Any person who can turn off a 
: switch and loosen a thumb screw can 
: change the drawer, since all connec­
: tions are made automatically when the 
:·drawer is inserted into the E-Z Box 
: chassis. 
: Trimarchi makes the E-Z Box avail­
; able from an "empty box" to a complete 
:disk subsystem. An empty box includes 

the power supply, front panel switches, 
two empty drawers, cables (if interface 
type is known when ordering), and cool­
ing fans. Disk drives and controllers or­
dered with the E-Z Box are installed 
and tested prior to shipping. Control­
lers from DILOG; Micro Technology 
Inc. (Placentia, Calif.); Andromeda 
Systems Inc. (Canoga Park, Calif.); Sig­
ma Sales Inc. (Anaheim, Calif.); and 
Webster Computer Corp. (Sunnyvale, 
Calif.) are available. Disk drives can 
use ST506, enhanced small device inter­
face (ESDI), small computer systems 
interface (SCSI), and other interfaces. 
New drives of up to 780 Mhytes have 
been announced by manufacturers and 
will be offered as they become avail­
able. Currently available drive capacity 
is up to 320 Mbytes/drive. 

The E-Z Box owner's manual in­
cludes directions for mounting a drive 
in a drawer, allowing a user two up-

••••••••••••••••••••• 
"Future additions to the 
Trimarchi line include the 
liberty board and a solid 
state disk called 
Hypercache." 
grade paths: replace a drive in an exist­
ing drawer with a faster or higher ca­
pacity drive, or add additional drawers. 
This also enables MicroVAX users (or 
their field service people) to remove the 
internal RD-53/ 54 drive that comes 
with a MicroVAX and install it in an E­
z Box drawer. Adding a second "exact 
same" RD-53/54 drive from Trimarchi 
(at half the Digital price) will double 
the storage capacity of a MicroVAX, 
while adding removable security and 
archiving capabilities. 

The E-Z Box is available for use 
with minicomputers or home comput­
ers. Files and data can be loaded orito a 
disk in the E-Z Box, then removed and 
inserted into another system. By select­
ing drives and controllers supporting 
the ANSI standard SCSI interface, 
drives can be moved between different 
types of systems. Since the drive for­
mat is determined by the drive and not 
the controller, data will be readable, 
even when controllers from different 
manufacturers are used (file structure 
compatibility will need to be handled in 
software). This is one of the advantages 

of SCSI that the other currently avail- : 
able interfaces-ESDI, SMD, and Digi- : 
tal's proprietary interfaces-don't : 
offer. : 

Future additions to the Trimarchi : 
line include the Liberty board and a sol- : 
id state disk called Hypercache. The : 
Liberty board is a Q-bus multifunction, : 
multiemulation controller capable of : 
handling 56 disk drives and 57 serial : 
ports, and boasts a controller to Q-bus : 
memory DMA transfer rate of more : 
than 5 Mbyte/sec. Tape support and : 
floppy disk support are planned addi- : 
tions. The Hypercache will appear to a : 
disk controller to be a standard disk : 
drive with no rotational latency or : 
track-to-track access delays. The Hy- : 
percache drive to disk controller trans- : 
fer rate will be a continuous 5 Mbyte/ : 
sec. Capacity will be 1-32 Mbytes. The : 
drive will have the footprint of a 5 'A -in. : 
disk so that it can be mounted in the E- : 
ZBox. 

The overall impression of the E-Z : 
Box was good, providing a practical so- : 
lution to the problem of ever-increas- : 
ing data storage requirements and data : 
security. The system was complete and : 
easy to install. The drawers were rug- : 
ged, and inserted without difficulty. : 
The people at Trimarchi were helpful : 
and willing to assist with special : 
applications. : 

Government security requirements : 
have been the recent push in removable ; 
drawer media development, but <level- : 
opers have stopped one step short. : 
Drawer compatibility between the dif- : 
ferent manufacturers is an area need- ; 
ing improvement. Without pressure : 
from users, these types of standards : 
are slow to evolve. By changing to a : 
standardized size and mount now, cost- : 
ly problems and changes due to nonin- : 
terchangability can be avoided in the : 
future. If need be, two easily adaptable : 
standards could be selected to allow : 
both a high and low end market. 1:1 : 

Scott Taylor is a Hardcopy contribut­
ing author. 

P r oduct: E-Z Box 
P rice: $2,495 (quantity 1); 

$1,250 (quantity 1000) 
DEC System: All 
Company: Trimarchi Inc. 

P.O. Box 560 
State College, PA 16804 
814-234-5659 Enter No. 507 
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solutions . 
In other words, come to DEXPO West 87. 
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3 Independence Way, Princeton, NJ 08540. 
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Anaheim, California 
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PERIPHERAL VISION by Carl Warren 

Disk restructuring software optimizes disk 
performance 

A 
n operating system, whether on 
a mainframe, VAX 8800, or IBM 
PC, is usually equated with a 
random access data storage 
device. 

Operating systems, of course, have 
other chores such as managing memory 
and I/O and, in some cases (such as in 
the UNIX operating environment) 
managing the data storage device is 
secondary. 

Because storage devices are treated 
as second cousins in the system hierar­
chy, the operating system frequently 
isn't as frugal as it should be in how the 
data surface is managed. A Winchester 
disk drive formatted for 10 Mbytes of 
storage only has so many slots to use 
for data. Of the 10 Mbytes, on ly about 
7.5-8.2 Mbytes are really used for 
data-the rest is for overhead of head­
ers, sync bytes, and other logical func­
tions requ ired to store and locate files 
and records. 

In the Digital Equipment Corp. en­
vironment, operating systems such as 
VMS, RSTS, and RSX tend to exacer­
bate the problem even more by forcing 
fragmentation on files. UNIX takes it a 
step further and moves t he files 
around, creating even more discontinu­
ity (UNIX likes to tuck file fragments 
into any available slot). 

Part of the fragmentation problem 
arises from the notion that files are by 
nature contiguous a nd have finite 
boundaries. This may be true if a file is 
static, is written once, and never ex­
pected to grow. Moreover, operating 
systems such as RSX, UNIX, and VMS 
are optimized for writing to tape. Mag­
netic tape is considered the medium of 
exchange and is physically lin ear. 
Thus, files are put on tape, block after 
block, under the assumption that noth­
ing changes. Indeed, tape utilities are 
designed to locate all member blocks of 
a file and write it in a serial fas hion. 

Random storage devices such as 
Winchester disk drives are more effi­
cient when a ll t he blocks of a file are 
contiguous. However, once a file is 
changed and rewritten, a problem can 
occur. If t he newly wri tten file is bigger 
than the original, part of the file is 
written in the old space, and new data 
stored at some other location. If t he 
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drive is bare of other data, there's no 
problem-the next location is the next 
avai lable data block. 

The more changes made to files on 
the disk drive, the greater the fragmen­
tation . And most operating systems are 
willy nilly about maximizing file allo­
cation on the drive. 

There are several consequences to 
fragmentation : 

• Performance is reduced by sever­
a l factors including: the number of 
physical moves the read/write head 
must make, the number of rotations 
that take place during that period, and 
the size of the blocks transferred. 

• Storage efficiency-the amount 
of usable surface is reduced by as much 
as 10- 20 %. This reduction occurs due to 
the necessity of providing more pointer 
detail and failure of the operating sys­
tem to reclaim unused space. 

Reclaiming space and improving 
performance is possible by using a pow­
erful utility . Demac Software Ltd., for 
example, offers Squeezpak for Digital 
systems using RSX and VMS. This util­
ity, which is priced by CPU and ranges 
in pr ice from $945 to $2,495, is run on­
line and is "designed to run in batch 
mode at fi le maintenance time," says 
Demac programmer Alan Macewen. 

Macewen explains that, in opera­
tion, Squeezpak builds a block table 
that sets a ll the locations of the files 
a nd associated blocks. The disk is then 
rebuilt using either single or multiple 
passes, and excess space is squeezed 
out, thus reclaiming deleted file space 
and ensuring the contiguous nature of 
the files. 

Digital users who want a full set of 
utilities might want to consider Diskit, 
from Software Techniques Inc. With a 
price range of $995-$2,995, the Diskit 
utility set provides a series of tools for 
data compression and full disk man­
agement operating under VMS. The 
tools include: Frag, which is a disk 
analys is utility that maps the disk and 
tells you the number of free blocks and 
how they are organized; and Disk 
Structuring Uti li ty (DSU), which is like 
Squeezpak in that it optimizes the file 
organization, and also includes a de­
tailed report on disk operation and fil e 
structure. 

Besides the above, Diskit provides 
an extended directory function (XDIR) 
and a process utility that displays all 
the current information about all run­
ning processes. 

Carl Warren is the principal designer 
at the Warren Group, a company special­
izing in system-level architecture, firm­
ware, device drivers, and words. 

The following vendors were me1tioned 
i1 this article 

Product: Squeezepak 
DEC System: VMS, RSX 
Company: Demac Software Inc. 

1260 Old Innes Rd. 
Ottawa, Ontario 
Canada KlB 3V3 
613-748-0209 Enter No. 134 

Product: Diskit 
DEC System: VMS, RSTS 
Company: Software Techniques Inc. 

6600 Katella Ave. 
Cypress, CA 90630 
714-895-1633 Enter No. 135 

Additional disk restructuring 
software products 

Product: Juicer 
DEC System: VMS 
Company: DECUS International 

Program Library 
219 Boston Post Rd. 
Marlboro, MA 01752 
617-480-3418 Enter No. 194 

Product: Diskeeper 
DEC System: VMS 
Company: Executive Software Inc. 

5132 Ocean View Blvd. 
La Canada, CA 91011-1240 
818-249-4707 Enter No. 195 

Product: Defrag 
DEC System: VMS 
Company: H & E Concepts 

1255 S. Federal Blvd., Ste. 045 
Denver, CO 80219 
303-628-7145 Enter No. 196 

Product: Rabbit-5 
DEC System: VMS, RSTS 

Company: Raxco 
1370 Piccard Dr. 
Rockville, MD 20850 
301-258-2620 Enter No. 197 
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VAX/VMS OUTLOOK by Steve Davis and Matthew Owen 

Fall DECUS is mandatory for data processing 
professionals on the move 

S 
eptember is upon us and the 
Digital Equipment Computer 
Users Society (DECUS) Sympo­
sium is right around the corner. 
Managers unfamiliar with DE­

CUS want to know what it's all about. 
Twice a year DECUS, a volunteer 

organization, sponsors a gathering of 
Digital Equipment Corp. users . These 
sessions usually alternate between the 
western and eastern regions of the 
country. 

This time it's back in the West, in 
Southern California. Five years ago, 
before the Anaheim DECUS Sympo­
sium, a customer called the company 
we were working for and said: "We're 
thinking of sending some of our em­
ployees to DECUS. Is it worthwhile or 
is it just an excuse to miss work?" Our 
response was then as it is now: atten­
dance is more than worthwhile-it's 
important. Naturally the manager on 
the other end wanted to know why. 

Readers of this column work with 
Digital computers. Their jobs require 
knowledge of Digital's approach to 
computing. Most command a higher 
than average salary due in part to an 
understanding of modern computing. 

Ah, but the beast is dynamic in na­
ture, and in order to remain knowledge­
able about computers, the educational 
process must be continual. Put in more 
practical terms, it's getting near ver­
sion 5-do you know where your oper­
ating system is headed ? 

Just as in 1984, this year a whole 
new version of VMS lurks around the 
corner. New features are in the cards. 
Support for new hardware innovations 
will be included. It's important for pro­
fessionals who use Digital computers to 
know what these changes are and how 
they will affect the way people do 
business. 

New hardware announcements are 
always interesting. Users may be inter­
ested in seeing if Digital will display a 
new 3 V2-in. Winchester disk drive. Mi­
cro VAX users may be interested in 
the new ha lf-height disk and tape 
combinations. 

A new generation of terminals is 

now in the picture. It may now be ineffi­
cient to have staff members tied to a 
terminal that allows them to do only 
one thing at a time. VAXes now start at 
$5,500. It may be time to consider these 
new solutions in the corporate data pro­
cessing strategy. 

Besides changes in VMS to support 
new hardware directions, expect some 
new software innovations as well. New 
ways to make computers work together 
are looming on the horizon. In the net­
working race, IBM is trying to catch up, 
but what will Digital's next lead be? 
What is symmetrical processing? Why 
is it important? 

Digital is rumored to be adding dis­
tributed processing support to its high 
level languages, making a difficult pro­
gramming concept as easy as calling an 
external subroutine. Imagine the power 
of several VAX processors sharing a 
common workload. 

These are some examples of subject 
matter that is important to a company. 
Take a look at the information sched­
uled to be presented at the DECUS 
symposium. From DCL to Macro, from 
artificial intelligence to realtime simu­
lation, DECUS is a conduit for vital in­
formation on subjects pertaining to 
myriad industries and disciplines. 

Particularly note the sessions fea­
turing Digital software developers. 
These sessions provide more than hot 
news flashes for the attendees. Digital 
uses DECUS as an interface between its 
developers and its users. 

The operating system may need to 
evolve in a particular direction to bet­
ter meet users' needs. This is the forum 
for expressing needs and discussing di­
rections with developers. Anyone who 
feels the ne~d to influence the develop­
ment of system software and layered 
products should attend these sessions. 

Concurrent with the DECUS sym­
posium is the DEXPO trade show. This 
is where third party vendors display 
their DEC compatible wares. Ever won­
der if those miraculous claims could 
possibly be true? This is the place to see 
it work. Software utilities and applica­
tions, tape drives, disk drives-all de-

signed to work with Digital machines. 
DEXPO attendees will see the latest 

write once read many (WORM) tech­
nology optical laser drives actually 
store and retrieve information. Or even 
a whole bank of optical disks in a me­
chanical jukebox, 100 Gbytes of ar­
chived data just 12 sec. away. These are 
just examples of what DEXPO has to 
offer. 

Besides seeing professional presen­
tations and exhibits directly relating to 
Digital, the DECUS symposium offers 
an unparalleled opportunity to meet 
and share ideas with industry peers. 
Campgrounds are established where 
people with common interests can meet 
informally and discuss ideas. Bulletin 
boards abound where users post prob­
lems and others respond. 

Managers are often concerned with 
bringing the value of such conventions 
back to the workplace. Will the attend­
ee suffering from jet lag take adequate 
notes? To assist in preserving the value 
of the experience, DECUS makes avail­
able an extensive set of audio cassette 
recordings of the sessions. These are 
valuable for reviewing and sharing 
information. 

It isn't mandatory to stay abreast of 
the direction computing is taking. It 
usually isn't mandatory to automate at 
all. The whole idea of automated infor­
mation management is to improve effi­
ciency and increase capabilities for 
meeting the cha ll enges of doing 
business. 

To register or for more information 
about the DECUS symposium call 617-
480-3283. 

Steve Davis is a senior systems ana­
lyst whose credits include: extensively 
modifying operating systems for vari­
ous new hardware devices, writing the 
original RSTSI E Disk Structuring Util­
ity, as well as creating and implement­
ing a directory structure for the new 
generation of write once laser disk 
drives. Matthew Owen is a programmer 
who has worked with Davis since 1978. 
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The Incredible Shrinking 
Graphics System 
ASICs spawn the nex t generation of interactive graphics 
controllers-smaller, Jess expensive, and more powerful than their 
predecessors/by Bill Strange and Matthew Reiner [CalComp] 

D
on't look now, but the world of 
computer graphics is getting 
smaller. The world of comput­
er graphics hardware, that is. 
Thanks to the design ad­

vances made possible by application 
specific integrated circuits (ASICs), 
the era of bulky and expensive dedicat­
ed graphics controllers is drawing to a 
close. A new class of controllers, capa­
ble of being integrated with a worksta­
tion platform, is replacing these stand­
alone machines. 

High performance, high resolution 
interactive graphics subsystems tradi­
tionally have consisted of a standalone 
graph ics controller with a monitor, 
keyboard, and a cursor control device, 
such as a data tablet. Via the controller, 
the graphics subsystem was connected 
to a computer though a serial (RS-232) 
port or a high speed parallel interface. 
With Digital Equipment Corp.'s VAX 
series products, this interface was ac­
complished using the DRll-W. 

With the development of the engi­
neering workstation, the requirement 
for high performance interactive 
graphics and for workstations has be­
come synonymous. The user expects the 
standard workstation capabilities of lo­
cal processing, networking, and consis­
tent response. He also demands graph­
ics standards-Computer Graphics 
Interface (CGI), Graphical Kernel Sys­
tem (GKS), Programmers Hierarchical 
Interactive Graphics Standard 
(PHIGS)-and a quality image with 
rapid display updating. In addition, the 
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price must be consistent with the pro­
cessing capability. The graphics per­
formance on an engineering worksta­
tion must significantly exceed that of a 
personal computer (PC); this perfor­
mance difference should be comparable 
to the cost difference between the PC 
and the workstation. 

With the independent graphics sub­
system no longer sufficient as a periph­
eral, it became necessary to integrate 
it, both physically and logically, into 
the CPU platform. 

The integrated graphics subsystems 
must produce increased performance 
using minimum CPU platform re­
sources such as bus load, processing, 
system memory, physical space, and 
power. In addition, the cost of the con­
troller must be a fraction of current 
standalone controllers in order to be 
competitive with CPU platforms such 
as the Micro VAX II. Requirements of 
the controller can be summarized as: 

An Integrated graphics 
controller~E:xtensive 
logic is packed onto a 
single circuit board 
for use with Micro -
lliX If systems. 

• high performance graphics en­
gine with excellent vector and raster 
capabilities, 

• single printed circuit board in or­
der to use minimum space in the CPU 
platform and to allow insertion of mul­
tiple graphics controllers, 

• minimal power consumption, 
• screen presentation in excess of 

1024 x 1024 resolution, 
• significant increase in graphics 

performance over currently available 
standalone controllers, 

• cost proportional to that of the 
platform, 

• fully integrated with the CPU's 
operating system, and 

• adherence to software standards 
enabling t he porting of application 
software to other workstations and 
next-generation products. 

To demonstrate how these require­
ments can be met, a comparison was 
made between a proven standalone con-
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troller and an integrated controller, 
both from CalComp (Anaheim, Calif.). 

Both are high resolution, high per­
formance graphics subsystems. Func­
tionally, the two systems are quite sim­
ilar. Each uses the Micro VAX as the 
CPU platform. Their resolutions are 
1280 x 1024 at 60 Hz, and their pixel 
depths are 8 bits/pixel, enabling im­
ages of 256 colors. The standalone con­
troller handles local peripherals and 
has a local display list built on a propri­
etary software package. The integrated 
controller also handles peripherals lo­
cally and has a local display list; howev­
er, it's built on the CGI standard. 

Although functionally similar, both 
systems are physically quite different. 
Standalone controllers usually are 
packaged in a desk-side tower and con­
nect to the Micro VAX DRll-W parallel 
port via cables. The integrated control­
ler is a single-quad Q-bus card that 
plugs directly into the backplane of the 
MicroVAX. 

The two controllers are almost iden­
tical in graphics functions, but ad­
vances in technology and in printed cir­
cuit board fabrication have made it 
possible to replicate the tower func­
tionality into a single board. 

In printed circuit card fabrication, 
more layers, etches routed closer, and 
surface-mounting of components on 
both sides of the board have enabled 
more parts to be put on a single card. 

Integrated circuit (IC) memory has 
dramatically increased in density. In 4 
yrs., the standard dynamic RAM 
(DRAM) has grown from 64 Kbits to 
256 Kbits and then to 1 Mbit. In the in­
tegrated controller, the display list 
memory uses 1-Mbit DRAMs, an eight-

Bill Strange, an engineering manag­
er at CalComp's Display Products Di­
vision (Hudson, N. H.) , holds a 
B.S.E.E. from Rensselaer Polytech­
nic Institute, and currently is pursu­
ing graduate studies in computer sci­
ence at Boston University. He has 8 
yrs. of experience in the design of 
high performance graphics systems. 
Matthew Reine'r, a product line man­
ager in charge of interactive graphics 
systems at CalComp's Display Prod­
ucts Division, holds a B.A. in mathe­
matics frmn St. Michael's College and 
has completed graduate studies at the 
University of Florida, Rensselaer 
Polytechnic I nstitute, Worcester 
Polytechnic Institute in Computer 
Sciences, He has more than 20 yrs. of 
experience in the graphics display 
area. 

to-one savings in space over the 64-Kbit 
DRAMs. This results in space savings, 
particularly in graphics systems that 
have a high memory content. 

The increase of silicon density also 
allows increased functionality on a sin­
gle chip such as integrated video chips. 
A 120-pin device of 2.3 sq. in. takes the 
place of more than 1/2 of a standalone 
controller board, or approximately 54 
sq. in. 

The real space savings is realized in 

the form of ASICs, which are essential­
ly boards on a chip. Sometimes, an off­
the-shelf part can fit into a design pre­
cisely, such as the video chip mentioned 
previously. Often, however, there are 
no off-the-shelf parts that fit, in which 
case the circuitry must be built from 
small scale integration (SSI) or medi­
um scale integration (MSI) compo­
nents. In the case of the integrated con­
troller, an ASIC part was used with an 
off-the-shelf single-chip digital signal 
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COMPUTER GRAPHICS -Graphics System 

processor to replace a complete board. 
In total, there are six ASIC parts on 

the integrated controller. These custom 
chips eliminate all but a handful of MSI 
and SSI parts. 

The reduction of the physical size of 
a design has an interesting effect. To a 
certain point, reductions in the size 
make further reductions possible. A 
case in point is the combining of two or 
more boards in a system into one board. 
Each of the original boards requires 

logic duplicated on the other, such as an 
interface. When a reduction in circuitry 
allows the combining of two boards, the 
space savings includes eliminating du­
plicated circuitry. This snowball effect 
becomes an avalanche when all the 
standalone controller boards are re­
duced to the single integrated control­
ler board. 

With the current technology, this 
was about as far as the circuitry could 
be reduced. However, once the circuitry 

CODAR 600M Series - Ruggedized 
Computers for the DEC® World 
• MicroVAX II, VAX 8250, VAX 8350 
• 3 Removable or 4 Fixed Internal Peripherals 
• Demonstrated 21,000 Hour MTBF 
• Modular LRU Design 
• Certified Testing to MIL Stds · 461B, 810D 
• Exceeds TEMPEST EMI Requirements 
• Low NRE for Custom Modifications 
• Building Rugged DEC Systems Since 1980 

TECHN'6~~~j (((( '''''::1111 
Codar Technology Inc. 
Military Systems Division 
1500 Kansas Avenue Bldg. 2E 
Longmont, Colorado 80501 
(303) 776-0472 FAX (303) 776-1806 

ENTER 655 ON READER CARD 
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was put on a single card, that card could 
be plugged into a MicroVAX card slot. 
This allowed all the support mechanics 
for the circuitry, such as power supply, 
backplane, card cage, fans, and pack­
age, to be eliminated, along with their 
associated costs. 

The reduction in circuitry also 
causes parallel reductions in power 
consumption and cost requirements. As 
duplicate circuitry is removed, t he 
power used and the costs incurred are 
eliminated. The space reductions from 
the use of ASICs and increased silicon 
density parts also result in power and 
cost savings. Power is saved because 
much of the power a chip uses is spent 
driving its signals outside the chip, 
across the board, to other chips. If the 
functions of several chips are combined 
onto the same piece of silicon, less 
power is required to drive the signals 
across the silicon. 

Cost is saved in several ways: Most 
of the cost of a chip, particularly memo­
ry, SSI and MSI, is determined by the 
physical package. If fewer packages are 
used, less cost is incurred. Fewer pack­
ages also means lower manufacturing 
costs, due to reduced inventories and 
simplified assembly. 

What has occurred in taking the 
standalone controller to the integrated 
controller can be summed up in one 
word: "synergism." Synergy was creat­
ed when the IC technology of higher 
density parts and ASICs combined 
with the new PC layout and manufac­
turing techniques to drastically reduce 
the circuitry area through higher cir­
cuit density and elimination of dupli­
cate circuitry. Power was saved by 
making more interconpections across 
silicon instead of across the PC board. 
Cost was reduced by the lesser number 
of parts. 

The savings in space, power, and 
cost combined to allow the graphics 
controller to be placed inside the Micro­
VAX. This, synergistically, allowed the 
shedding of the mechanical support 
packaging and software load device, re­
sulting in more savings of space, pqwer, 
and cost. This was accomplished with 
only minimal use of CPU platform 
resources. 

As popularity of ASIC broadens, the 
trend is clearly toward the size reduc­
tion of interactive graphics controllers 
to a single board or limited board set. 
The result is a graphics controller pack­
age offering configuration simplicity, 
ease of system integration, and-most 
importantly-higher graphics per­
formance at less cost. 1

: 1 



THE CAD/CAM ACCOUNT byDanielBowman 

Macintosh CAD/CAM in the Digital environment 

B 
ecause of t he Macin tos h, ma ny 
co mp a ni es h ave bee n intro­
duced to a n a fford able in -house 
electronic pu bli shing system. 
Wi t h laser prin te r s uppo r t, 

newsletters, brochures, pam phlets, a nd 
other pu blicat ions t hat require t he in ­
tegration of text a nd g raphics are eas i­
ly composed. 

In February of t hi s year, App le in ­
troduced t he Macin tos h II. Throug h a 
combination of features, inclu ding a 
68020 microprocesso r, 68881 Aoat ing­
poi nt coprocessor, 1 Mbyte of RAM (ex­
pa ndable to 8 Mbytes), 256-Kbyte ROM, 
a nd enh a nced small compute r systems 
inter face (SCSI) t h ro ughpu t, the Mac­
in tos h II de livers a new leve l of per ­
fo rm a nce. The 68020 mic rop rocesso r 
from Motorola is a full 32-bit databus 
operating at 16 MHz. A key feature of 
t he new computer is a n open a rch i tec­
t u re t hat provides s ix expans ion s lots, 
and t he end resul t is a n ideal enginee r­
ing workstat ion at a n affordab le pr ice. 
Configured for CAD use, incl uding a 
video card a nd color monitor, t he Mac­
in tosh will cost approx imately $7,100, 
which is close to t he cost of a 386-based 
persona l computer (PC), a nd less tha n 
t hat of a n entry-leve l workstation. 

Prior to t he in t roduction of t he Mac­
in tos h JI, Machinery Alte rn ative (La­
guna Hill s, Calif. ), t he offi cia l distribu­
tor of MGM-Station CAD/ CAM sof t­
ware for Macintosh, rece ived a n ad­
vance uni t from Apple for beta testing. 
And it was wit h great satisfact ion that 
Machinery Alternative fo und t hat it 
was t he only CAD/CAM VAR in vited 
t o t he Mac in tos h II in t rodu ctory 
program. 

Since obtaining a premi ere pos it ion 
in t he Mac in tos h CAD / CA M wo rld , 
Machinery Alternative is looking fo r­
ward to a connection to the VAX. Thus, 
the co mpany fi gures t hat it will have 
the best of both worlds, CAD/ CAM on a 
Mac a nd , via t he Mac in tos h, a connec-

t ion to Dig ita l Equipment Corp. Ac­
cording to Monty Feyen, nationa l sales 
ma nager of t he MGM-Stat ion CAD/ 
CAM product line, MGM-Station has 
a n In itia l Graphics Excha nge Specifi ­
cation (IGES) t r a ns lato r, a nd t hroug h 
appropri ate soft ware, t he Macin tos h 
could se rve as a 2D wo rkstat ion fo r a 
Digita l ma infra me. 

Already t here a re VAX-to-Mac in ­
tos h products , such as AlisaTa lk from 
Ali sa Systems Inc. (Pasadena, Ca li f .). 
In its most common for m, AlisaTa lk 
uses a standard D igita l Ethernet port, 

"A key feature of 
the new computer is 
an open architecture 

that provides six 
expansion slots, and 
the end result is an 

ideal engineering 
workstation.'' 

E t hernet cable, a nd one or more Kinet­
ics Inc. (Wa lnu t Creek, Cali f.) FastPath 
bridge uni ts to provide t he Mac in tos h­
to-VAX link. 

Wh ateve r t he resul t ing conn ect ion, 
the pros pect of hav ing CAD on a Mac 
in a Di g ita l e n vir o nm e n t is most 
in t riguing. 

MGM-Station CAD/ CAM software 
is sophisticated CAD/ CAM so ftware 
deve loped fo r t he Mac in tos h co mpu ter. 
While coupled wit h t he Mac in tos h II, it 
ma kes the ideal engineering worksta­
t ion; MGM-Station works eq ua lly we ll 

with t he other Mac in tos h models, such 
as the SE a nd Plus. The system in­
cludes se lf-defi nab le librari es for tem­
pla te sto rage, laye ring, a nd geometri c 
ca lculations such as area, per imete r, 
cente r of gravity, a nd moments of iner­
ti a . It has a n IGES trans lato r a llowing 
t he excha nge of fi les with other main ­
fr a m e, m in i, a nd P C- based CA D 
systems. 

On t he CAM s ide, it's qu ick, easy to 
use, a nd extr emely Aex ib le. Features 
like a uto speeds a nd feeds, roughing cy­
cles, com plex milling rout ines, a nd even 
ha nd moves are avai lab le to t he opera­
to r . Two-, 2 1/2 -, a nd 3-axis output fo r a 
va riety of mill s, lathes, E DM, Aa me 
cutte rs, a nd lase rs give shop owners 
powe r only dreamed of in systems cost­
ing $30,000 or more. 

An added feature ena bl es 3D si mu­
lat ion a nd a n inte ractive ed ito r so t he 
machinist can moni to r t he cutte r path 
in a ny of nine pe rspective views. Time 
studies by operation run in rea lt ime 
during s imulat ion, a nd cha nges to t he 
program are instant ly a ni mated in t he 
s imul ato r . The pr ice of t he MGM-Sta­
t ion CAD/ CAM software package lists 
at $7,000. 

Wh at makes Machinery Alte rnative 
different from other CAD/ CAM soft­
ware houses is that t he compa ny was 
found ed in 1981 by Kim Ka rpowitz a nd 
Mike Coste llo as a d istri buto r of ma­
ch ine too ls. They were q ui ck to see t hat 
ma ny of t heir machine too l clients we re 
in need of CAD/ CAM systems a nd , as a 
resul t , became the offi cia l distri buto r 
of MGM-Station CAD/ CAM so ftware. 
While they a re still a d istri buto r of ma­
chine too ls, their CAD/ CAM operation 
is ex pa nding so rap idly that it is now a 
sepa rate di vis ion. 

Daniel Bowman, a lice11.'>ed profes­
sioncil engiuee1; is a marketing consul­
tw1t to the high tech industry. He holds 
B. S.M.E. and M.B.A. de.qrees. 
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Inexpensive Frame Grabbers 
Herald The Automated Factory 
DI The Future 
Sophisticated Micro VAX II image processing hardware/software 
provides advanced automation to almos t all industries/by Dr. Robert 
J. Porter and John Molinari [Data Translation] 

P
lug-in boards called frame 
grabbers that capture and 
display images from a video 
signal are becoming widely 
available. With rea l-world 

images converted to digital form, num­
ber-crunching programs can give a 
general-purpose machine like the Mi­
cro VAX II the power to discern patterns 
in images and to make decisions based 
on visual information. On the manufac­
turing floor, Micro VAX II-based vision 
systems are assuming the roles of 
trained inspectors, and vision-guided 
robots are at work in assembly. In these 
areas, image processing can automate 
tedious and repetitive tasks. In many 
application areas, image processi ng 
can actually provide greater accuracy 
and sophistication than a human. 

It's not necessary to incorporate so­
phisticated intelligence (artificial or 
otherwise) for an image processing sys­
tem to be useful. Applications success 
can be achieved using popular process­
ing algorithms and inexpensive plug-in 
boards, beginning with frame grabbers 
and ranging upward to dedicated 
processors. 

This article reviews some image 
processing fundamentals, with a focus 
on machine vision and survei ll ance 
applications. 
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A Misconception 
A common misconcept ion is that 

image processing requires an extreme­
ly powerful host computer system. This 
misconception has its basis in early im­
age processing work in which even op­
erations performed on low resolution 
images required huge amounts of sys­
tem memory and extremely fast pro­
cessing by the host CPU. 

••••••••••••••••••••• 
110n the manufacturing 
floor, MicroVAX II-based 
vision systems are 
assuming the roles of 
trained inspectors, and 
vision-guided robots are at 
work in assembly. 11 

Consider, fo r example, the conver­
sion of a single image from a mono­
chrome video signal. The analog image 
consists of 525 horizontal lines, and 
each line varies in in tensity along its 
length . Each line is produced in about 
53 msec, with the entire image frame 

being refreshed at a rate of 30 frames/ 
sec. In order to preserve a resolution 
fine enough to satisfy the eye, a single 
frame may have to be represented in a 
computer by a set of more than 256,000 
binary values or picture elements (pix­
els). Each pixel represents an intensity 
or gray level in a stored array of 512 
lines x 512 pixels/line. Even if image 
frames are not digitized, stored, pro­
cessed, and displayed one after the 
other in realtime (30 frames /sec.), the 
10 MHz data rates and processing re­
quirements are enormous. Less than a 
decade ago, these requirements could 

Dr. Robert J. Porter is a human per­
ception and performance scientist at 
the University of New Orleans and 
the LSU Medical Cente1: He also is a 
consultant in the areas of com]YUter 
applications, simulations, and signal 
processing. Send correspondence cl o 
Dept. of Psychology, University of 
New Orleans, N ew Orleans, LA 
70148. John Molinari is product mar­
keting manager for image processing 
and array processing products at 
Data Translation Inc. (Marlboro, 
Mass.). He has previously held posi­
tions in manufacturing and sales at 
the company. 
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only be met by expensive, dedicated im­
age processing systems costing hun­
dreds of thousands of dollars. 

Today, even a powerful machine like 
the MicroVAX II cannot, on its own, 
handle the 10 MHz data transfer rates 
required just to move images in and out 
of memory for display. Within the past 
few years, however, advances in memo­
ry and processor chip technologies, to­
gether with innovative engineering, 
have led to the development of plug-in 
boards for capturing, processing, and 
displaying images from video cameras, 
VCRs, medical diagnostic devices, 
scanning electron microscopes, and a 
wide range of other real-world image 
sources. These plug-ins provide the Mi­
cro VAX II with the specialized image 
capture, storage, and processing capa­
bilities that previously required dedi­
cated systems-level hardware. 

Frame Grabbers 
Before the Micro VAX II can be used 

to process real-world data, including 
images from a VCR, video camera, or 
CAT scanner, the data must be made 
available to the computer. A frame 
grabber is a plug-in board that digitizes 
a video signal, stores one or more im­
ages in on-board memory, and displays 
the images at a rate of 30 image 
frames / sec. (realtime). Advanced 
frame grabbers can also process images 
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at this rate. Typical realtime process­
ing includes adding or subtracting im­
ages, offsetting images, performing 
logic operations on images, or attribut­
ing false color to gray-level regions in 
images. More sophisticated processing, 
usually possible in near-realtime, in­
cludes edge enhancement and noise re­
moval filtering, and also histogram 
generation. All frame grabbers contain 
the same basic system components 
(Figure 1). 

• A flash analog-to-digital (A/D) 
converter digitizes the video signal into 
pixel values. The possible range of val­
ues or gray levels for a given pixel is 
determined by the resolution of the A/ 
D converter: an 8-bit AID converter 
produces a range of 256 possible gray­
level values; a 6-bit A I D produces 64. 

• A phase-locked loop (PLL) circuit 
aligns the timing of the incoming sig­
nal to the timing of the frame grabber. 
Video signals, besides containing video 
or visual information, contain sync 
pulses to mark the beginning and end of 
lines, and the beginning and end of 
frames; the PLL uses these sync pulses 
to control the timing of the board. 

• RAM look-up tables (LUTs) are 
used typically for realtime image pro­
cessing; LUTs can be used for a variety 
of image processing operations like 
adding or subtracting images, or at­
tributing false color to specified gray-

BLUE 

level regions in images. 
• Of crucial importance to a frame 

grabber, an on-board memory called a 
frame-store memory stores image 
frames: digitizer boards that don't have 
frame-store memory for at least one 
complete frame cannot capture and dis­
play images in real time; frame grabber 
boards with highly advanced memory 
architectures may feature more than 
one complete frame-store for the paral­
lel processing of multiple image 
frames . 

• Finally, on the output, D/ A con­
verters re-convert the digital pixel val­
ues to an analog video signal; this is 
usually an RS-170 signal for display on 
a monitor. Frame grabbers with false 
color output require three DI A con­
verters, one each for red, green, and 
blue. 

Beyond The Hardware 
Hardware advances themselves 

don 't guarantee the usefulness of im­
age processing in machine vision. Im­
ages not only must be "grabbed," but 
also interpreted to be useful. This sec­
ond requirement is the source of anoth­
er misconception about image process­
ing: namely, that it has to be very 
complex to be useful. 

Thi s misconception comes from 
studies of human vision that show we 
can identify objects and interpret them 
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in spite of wide variation in viewing 
conditions. For example, our brain can 
recognize a friend, even if he is in the 
distance, jogging with several other 
men, at dusk, and wearing a new jog­
ging outfit; his image is moving up and 
down, as well as rapidly across our field 
of view. 

Many years of effort have yet to 
produce image processing that can pro­
vide anything remotely close to this 
performance. But what many potential 
machine vision users don't realize, is 
that it isn't necessary to emulate the 
complexity of human vision in inspec­
tion, quality control, and security/sur­
veillance applications. This is because 
mechanical and lighting structures can 
be constructed to limit viewing condi­
tions, simplifying the demands placed 
on the vision system. Thus, image pro­
cessing is not employed to create a vi­
sion system that, like a human vision 
system, can "see" or "identify" a wide 
range of objects; rather, the vision sys­
tem is built to fit particular circum­
stances for viewing a specific scene. 

Applications 
Some examples of important, yet 

simple, functions that can be per­
formed using a frame grabber include: 

• detection of missing components 
on a printed circuit board (PCB), incor­
rect part orientation, or movement or 
change in surveillance image; 

• monitoring of object areas, aver­
age object size or density, or homogene­
ity of color; and 

• aiding in sorting and counting, 
manual measurement, or image docu­
mentation for long-term quality 
control. 

These applications make use of the 
fact that in most practical cases, the 
objects to be viewed, detected, sorted, 
inspected, or otherwise identified are 
few in number, relatively consistent in 
features, and pass before a video cam­
era (image sensor) with relatively little 
variation in distance, orientation, or 
speed. 

Where viewing circumstances are 
variable, additional planning and the 
use of more complex algorithms can 
further exploit frame grabber and aux­
iliary frame processor hardware. Such 
systems can, for example, identify and 
sort parts; inspect for missing, broken, 
or disoriented components; monitor 
conformity in average size or color; de­
tect movement; and/or provide perma­
nent records of inspections for later re­
view or comparison. 
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Figure 2-Using image processing for 
PCB inspection involves first scanning 
th e board (a), then subtracting its tem­
plate image (b).fimn it; missing chips 
are then identUied (c) and highlighted 
(d). 

Inspection 
Most machine vision inspection in­

volves determining if image data falls 
within specified acceptance ranges. Im­
age data that may be received and in­
terpreted for inspection purposes can 
represent object size, shape, orienta­
tion, and intensity. Relatively simple 
image processing algorithms that can 
be implemented using a frame grabber 
can provide measures of these visual 
properties. 

In general, two phases of processing 
are required . The first stage pre-pro­
cesses an image to isolate objects in it; 
the second stage interprets the isolated 
objects to obtain information about 
them. 

In the pre-processing phase, the en­
tire image is analyzed in such a way as 
to clearly distinguish objects of inter­
est from the background. Here, careful 
mechanical and lighting design can 
greatly simplify the work to be per­
formed by the frame grabber vision 
system. For example, objects to be in­
spected can be presented in single file 
in such a way that individual objects 
don't touch or overlap. In addition, the 
background can be made distinct from 

the objects. And viewing parameters 
like camera-to-object distance can be 
constant. 

In cases where objects are moving 
(for example, on a conveyer belt), move­
ment can be slow to preclude blurring, 
or a strobe light can be used to "freeze" 
fast-moving objects. In addition to 
blurring, signal noise can degrade im­
age clarity to the point where precision 
measurements are difficult or impossi­
ble. Even expensive video cameras and 
cabling can introduce 2- 4 bits of noise. 

Frame averaging by the frame 
grabber can reduce signal noise at 
roughly a rate of N·' 2 where N is the 
number of averaged frames. Thus, if 
several frames of the to-be-inspected 
part can be acquired and averaged, 
poor image clarity can be dramatically 
improved. Although frame averaging 
can be accomplished using the compu­
tational power of the host, with board­
level advances, frame averaging can be 
performed on board the frame grabber 
in realtime using LUTs and an on­
board ALU. 

Careful planning allows images to 
be acquired for ~nalysis; the images 
contain low noise views of well-sepa­
rated objects lying on a distinct back­
ground. In the simplest case, an object 
such as a PCB can be presented in some 
pre-specified orientation . In other 
cases, objects may vary in size, number, 
and/or orientation . In any case, simple, 
whole-image pre-processing can en­
hance the objects. 
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For example, if the background has 
a small range of intensity levels, and 
they are different from that of the ob­
jects of interest in the image, a pre-pro­
cessing algorithm can set all back­
ground pixels to one value, say 255 
(white), and all object pixels to another 
value, say 0 (black), creating the effect 
of a silhouette. This process of reducing 
the number of gray levels in an image is 
called thresholding, and, again, can be 
implemented in realtime on the frame 
grabber. Note that in addition to creat­
ing sharp contrasts, thresholding 
greatly reduces the memory required to 
store an image by reducing the number 
of bits required to store individual pix­
els. Eight bits are required to store a 
pixel that can represent 256 gray levels; 
only 1 bit is required to store a pixel 
representing only black or white. 

Template Matching 
A second-stage algorithm can count 

the number of 0-value object pixels in 
the threshold image to determine ob­
ject area. Note that this type of image 
processing doesn't require an identifi­
cation of the objects in the image per se. 
For example, two cameras could pro­
vide end-views and top-views of dowels 
as they moved along a production line, 
and the pixel-counting algorithm could 
calculate end areas and dowel widths to 
ensure production uniformity. 

Area measures may be sufficient 
for many inspection situations. In addi­
tion, the shape of objects and their ori­
entations may be important. In these 
instances, a somewhat different, yet 
still straightforward, form of process­
ing is required. One form of image pro-

cessing is image subtraction. In image 
subtraction, an acquired image is com­
pared with (subtracted from ) a pre­
stored image called a template, with 
known shape, orientation, and intensi­
ty characteristics. The subtraction of 
the acquired image from the template 
yields a difference that can be ana­
lyzed. A large difference, for example, 
may indicate that a part is miss ing, or a 
defect has been found. 

As an example, a simple pattern 
(e.g., a PCB) may be stored in the four 
different orientations (90° rotations) 
that approximate the likely positions in 
which boards can be expected to be 
found when they pass before an inspec­
tion point on an assembly line. By grab­
bing images of PCBs as they come down 
the line, and subtracting each from 
each of the four stored template im­
ages, the results of the differences can 
be compared to best determine PCB 
orientation (Figure 2). 

Note that the template subtraction 
procedure works effici ently when the 
number of possible templates is rela­
tively small and where subtraction dif­
ferences are uniquely small for the cor­
rect template match and large for 
incorrect matches. Whether these cri­
teria are met is an empirical issue to be 
addressed for each new application. As 
previously noted, careful attention to 
structuring the inspection area is par­
ticularly important in order to maxi­
mize differences among templates and 
among subtraction differences. 

Monitoring And Security 
Monitoring for process control and 

security has the obvious advantage of 

Figure 3-
Histograms 
are 
generated 
to analyze 
image 
contrast. 

a llowing viewing and inspection at 
sites that might otherwise be inaccessi­
ble (e.g., inside a furnace) or undesir­
able (e.g., next to a loud stamping ma­
chine). Applying video cameras has, 
therefore, been a component of manu­
facturing since television cameras and 
monitors first became available. Frame 
grabbers can enhance the usefulness of 
such video monitoring by automating 
detection processes. 

Frame grabber-based inspectors 
can locate, measure, and sort based 
upon image data. Exploitation of image 
enhancement features of frame grab­
bers and processors can also be used to 
highlight objects, aid in the computa­
tion of areas and distances, help detect 
product variations, and store images 
for later analysis or review. 

An example of a computer aided 
monitoring capability is change detec­
tion . In its simplest form, change detec­
tion involves the subtraction of succes­
sive frames, followed by a summation 
of the difference between the frames. 
Difference totals exceeding a pre-de­
termined level are presumed to reflect 
a change in the image, and a human 
observer can be directed to the source 
of the change in the image. This process 
finds applications in surveillance and 
security situations such as motion de­
tection in a secured parking lot at 
night. 

With state-of-the-art frame grab­
bers, LUTs can be set up from software 
control-and several different tables 
can be set up in advance-for high­
lighting points in the image area and 
representing movement with color. In 
this way, security personnel can see 
even faint movements in brilliant color. 

Histograms 
Somewhat more sophisticated 

frame processing involves histogram­
ming and/ or summing pixel informa­
tion. Histogramming is a process of 
generating a frequency distribution of 
pixel gray-level values in all or part of 
an image (Figure 3). The histogram can 
show if an image is dark, light, or well­
balanced, and can be the basis for ad­
justing image contrast. 

By averaging frames over time, and 
performing histograms, a time-average 
histogram of pixel values can be deter­
mined to show long-term changes in 
image composition. This process can be 
used, for example, to monitor changes 
in the composition of materials moving 
by on a conveyer belt. The range of 
frame grabber use can be extended by 
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Figure 4-A 512 x 512 x 8-bit digitized 
image (a) can be altered with 3 x 3 
Laplacian filtering (b ), a 3 x 3 high 
pass.filter (c), or binary thresholding 
(d), as the application requires. 

using different sensors (cameras). 
Infrared cameras, for example, can 

be used to monitor temperature. Com­
bined with the capacity of some frame 
grabbers to switch between different 
video sources for digitizing images, 
temperature image data can be dis­
played from different sources in differ­
ent quadrants on a display monitor by 
the frame grabber. By making adjust­
ments to lighting, and using color fil­
ters, an ordinary video camera can be 
made selectively sensitive to particular 
wavelengths. Use of such a camera, to­
gether with histogramming and aver­
aging, is useful in quality control of col­
or in foods or in the detection in color 
variations in pharmaceuticals or enam­
eled surfaces. 

Filtering Images 
More complex image processing in­

volves creating a modified image by an­
alyzing groups of pixels at a time to 
produce a single new output pixel. This 
type of group processing is used for fil­
tering images to enhance edges or 
smooth image details. 

The spatial convolution algorithm 
is popular for group processing. Convo­
lution involves calculating a weighted 
average of pixel intensities around and 
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including a single pixel. Repeating this 
operation for every pixel in an image 
produces a convolved or filtered image. 

The group of pixels operated upon 
by a spatial convolution operation is 
called a kernel. The kernel is usually a 
square- (N x N) or rectangular-shaped 
(N x M) array of pixels. A 3 x 3 kernel is 
typical. Each time one group or kernel 
of pixels is processed, only one output 
pixel value is produced. This new pixel 
value is usually placed at the same spa­
tial location in the output image as the 
central target pixel in the kernel. 

For example, in a 3 x 3 convolution, 
the kernel consists of a 9-pixel array (3 
pixels high x 3 pixels wide) with the 
target pixel at the center of the array. 
To begin the convolution, each of the 9 
pixels in the kernel is multiplied by one 
of nine coefficients comprising a coeffi­
cient mask. The resulting nine products 
are added to produce a single output 
pixel. Because for a 3 x 3 convolution 
every pixel in the output image is actu­
ally produced by as many multiplica­
tions and additions as there are pixels 
in the kernel, spatial convolutions are 
extremely arithmetic-intensive. And 
the larger the convolution kernel, the 
more arithmetic-intensive and time­
consuming the entire operation. 

To perform convolutions in real­
time, or close to realtime, some frame 
grabbers can optionally plug directly 
into auxiliary frame processor boards. 
Without an auxiliary processor board, 
convolutions take seconds and minutes 

to execute on the host CPU. 
Several types of image filtering can 

be performed using the convolution. 
Laplacian filtering, for example, re­
duces low frequency information from 
images, and accentuates high spatial 
frequencies, giving prominence to 
edges and details (Figure 4). 

Laplacian filtering is especially 
good at locating boundaries (i.e., edges) 
between objects and is, thus, a useful 
image pre-processor for highlighting 
objects with uneven or soft edges. 

Auxiliary Frame Processors 
As previously noted, auxiliary 

frame processor boards are available 
that can speed up the vast amount of 
required processing. Convolutions, in 
particular, place enormous demands on 
processing hardware, and can be slow 
to perform unless specialized hardware 
is provided. A 3 x 3 convolution, for ex­
ample, requires nine multiplications 
and nine additions for each pixel in the 
frame. For a 512 x 512 image, a 3 x 3 
convolution requires 2,359,296 multipli­
cations and 2,359,296 additions. 

An auxiliary frame processor board 
with built-in, dedicated image process­
ing circuitry, 16-bit internal accuracy, 
sufficient frame-store memory for 
storing one image, and the ability to 
handle more than one pixel value at a 
time (pipelined architecture) greatly 
speeds convolutions, histograms, and 
increases the accuracy of successively 
averaging large numbers of frames. 
Some frame processing hardware sup­
ports only fixed convolution kernel 
sizes, like the popular 3 x 3 convolution. 
More flexible designs support N x M 
convolutions in which the kernel di­
mensions can be any size or shape, even 
rectangular or star-shaped. 

This article has reviewed some of 
the fundamentals of image processing, 
particularly as they apply to frame 
grabber implementations . Applica­
tions in digital image processing are 
fast apace. This is due in large part to 
the fact that picture processing costs 
are down: for the price of a Micro VAX 
II, a $2,000-$3,000 frame grabber, and a 
video camera,. the scientific, industrial, 
and engineering masses have access to 
systems-level digital image processing 
power. 

Was the information in this article 
helpful to you in the performance 
of your assigned responsibilities? 
Very helpful Enter No. 502 
Somewhat helpful Enter No. 504 
Not very helpful Enter No. 506 
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I 
n Japan, 40 % of all computer nu­
merically controlled (CNC) ma­
chines go to small- and medium­
sized companies, according to a 
recent assessment by Harvard 

Business School Professor Ramchan­
dran Jaikumar. A number of these 
firms lease automated machine tools 
and robots, and also take advantage of 
low interest government loans. 

Things are considerably different in 
the United States, where it's industry 
giants such as General Motors that typ­
ically opt for factory-of-the-future 
technology-and often with Jess-than­
sterling results. In a recent Christian 
Science Monitor article, Modern Ma­
chine Shop Editor Ken Gettelman esti­
mated that only 1 % of the 100,000 or so 
small jobs shops in the United States 
utilize CNC. That has to change-if 
America is to be globally competitive, 
and it will change-if Chad Frost has 
anything to say about it. 

Convinced that flexible manufac­
turing "is not an end in itself, but a tool 
that will help companies achieve their 
business plans-and more effectively," 
Frost founded Amprotech, a 1-yr.-old 
firm that specializes in developing 
companywide automation systems for 
small-to-medium-sized firms. If Frost 
is bullish on flexible manufacturing 
systems (FMS) for less-than-leviathan 
companies, it's based on his own suc­
cessful experience at Frost Inc., where 
he is president and CEO. 

Frost Inc. is a privately held family 
business in Grand Rapids, Mich., with 
110 employees and annual sales of 
$15-$20 million. It was "a solid-growth 
company" in the 1970s, according to 
Frost. For several years, the firm made 
conveyor and automation components 
and sold them to systems houses, but by 
the latter half of the decade, "we could 
see that we were going to come to the 
end of our marketing niche," he says. 
Attempts to diversify into agricultural 
machine parts and other assemblies 
"failed miserably" and led to a study of 

"why we had failed." 
The reason, Frost and his colleagues 

concluded, was a lack of flexibility. "We 
had become an unbelievable cash ma­
chine in our standard product but 
Jacked the ability to do much of any­
thing else-starting from the element 
of sales all the way through to the ele­
ment of packaging the product. We 
weren't equipped to handle change," 
says Frost. 

Corrective measures included a 
shift from 11 to four layers of manage­
ment to speed up information exchange 
and decision making, and a quest for 
flexible automation tooling-"but in 

"II you said 
automation in 19 81, 
everybody's mind's 

eye went to 
speeding up the 

conveyor.'' 

those days, there was no such beast," 
recalls Frost. "If you said automation 
in 1981, everybody's mind's eye went to 
speeding up the conveyor." Yet, Mega­
trends author John Naisbitt and other 
business pundits were proclaiming that 
customers of the future would demand 
plenty of models. In other words, high 
volume production would become medi­
um-volume, and medium-volume would 
become small-volume. 

Amprotech grew out of Frost's frus­
tration when "we couldn't find anybody 
in the field who could give us flexible 
automation and we couldn't find any-

body who was interested in doing it to a 
business plan-instead of for its own 
sake. Their idea of doing a project was 
to put a lathe and a robot together, 
make them work, and leave. But we 
wanted a group of people to come in and 
stay with us for about 3 yrs., see the 
entire process through, and measure 
themselves according to our success." 

Frost Inc. wound up borrowing $5.1 
million to buy flexible work cells, in­
cluding robotics for machine loading 
and unloading, and CNC lathes that 
could be adjusted to cut round shapes of 
virtually any dimension. Today the 
company can turn out a range of axles, 
bearing rings, and other metal parts­
often within seconds of each other-for 
aerospace, automotive, and a host of 
other industries. Productivity and sales 
per person has doubled, Frost says, 
"and the quality performance increase 
is absolutely enormous." 

His advice to small companies in 
search of flexible systems is to stay 
away from elegance, look for technolo­
gy that is being downsized in the indus­
try, and choose a solution that will pay 
for itself in 36 mths. or less. Choosing 
2D CAD in lieu of 3D, for instance, can 
amount to a two-to-one cost differen­
tial. If the market shows a 5% need for 
a 5-axis machine, a small company 
should consider buying its 5-axis ma­
chining outside and restrict its in­
house milling to 4-axis machines. 

By shunning costly state-of-the-art 
technology and concentrating instead 
on state of the market, a small company 
can garner good aftermarket support 
from well-established suppliers. "That 
way," says Frost, "you can be reason­
ably sure of who's going to stay around 
in the business." 

Dr. Robert J. Schlesinger, a registered 
7Jrofessional engineer, teaches courses iri 
operations research, manufacturing, 
and automated TffOduction at San Diego 
State University. Sylvia Tiersten is a 
business writer. 
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Extending PDP/MicroVAX 
Functionality 
A wealth of products available for the VME and Multibus 
environments provides Q-bus users an effective alternative to 
traditional·expansion avenues/by Don Turrell [Performance 
Technologies Inc.] 

,

he Digital Equipment Corp. 
user has several options to 
choose from when extending 
the basic function of a Digital 

. system. The traditional means 
of adding to Digital architectures has 
been through board-level modules 
(from both Digital and third party sup­
pliers). These modules generally inter­
face directly to Digital's internal sys­
tem bus and perform a specific function 
or provide a selected interface to the 
external world. Another widely used 
link to/from a Digital system has been 
through the standard DRll-W port. 

Alternatives 
While a wide range of DEC compat­

ible hardware has been- and contin­
ues to be-developed for extending the 
capability of Digital systems, an effec­
tive alternative to the traditional ex­
pansion avenues is now available. Out­
side the Digital environment, there has 
been a proliferation of board-level com­
puter products that interface to the In­
tel-inspired Multibus I standard and 
the Motorola-promoted VMEbus stan­
dard. These two popular bus standards 
now boast of more than 5000 board-lev­
el computer products that perform a 
variety of functions over a broad range 
of price and performance. Through 
bus-to-bus adapters, a direct means is 
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available to use Multibus or VMEbus 
modules as part of the 22-bit Q-bus 
found in LSI-11 or MicroVAX systems 
from Digital. These bus-to-bus adapt­
ers perform all necessary bus signal 
translations, allowing VMEbus or Mul­
tibus modules to architecturally ap­
pear as though they were actually 
plugged into the 22-bit Q-bus. 

Because VME and Multibus have 
been actively promoted as "open" ar­
chitectures to encourage the use of sili­
con produced by Motorola and Intel , the 
variety and capability of board-level 
modules from third party manufactur­
ers continues to grow at an increasing 
rate. In addition, the high performance 
nature of the 32-bit VMEbus has en­
couraged the development of complete 
subsystem functions that are not cur­
rently available on other bus struc­
tures. For a Digital user to take advan­
tage of these "alternative bus" 
products has traditionally required 
embracing a completely new software 

Don Turrell, product manager at 
Performance Technologies Inc. (East 
Roch ester; N. Y), holds a B.S.E.E. 
from Pennsylvania State University 
and an MBA from University of Wis­
consin. He has worked as an applica­
t~ons engineer for 15 yrs. 

••••••••••••••••• •••••••• 
"Because VME and 
Multibus have been actively 
promoted as 'open' 
architectures to encourage 
the use of silicon produced 
by Motorola and Intel, the 
variety and capability of 
board-level modules from 
third party manufacturers 
continues to grow at an 
increasing rate. " 
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filUPB-Q-bus to VMEbus hardware (a) and Q-trus to Multibus hardware 
(b) allows the buses to be separated by a distance as great as 20.fl. 

environment typically based on Motor­
ola or Intel processors. In many in­
stances, this barrier has been impracti­
cal to overcome from a time and 
knowledge investment, ultimately pre­
venting the Digital user from taking 
advantage of the many unique hard­
ware functions available on Multibus 
or VMEbus. Bus adapter products have 
been specifically designed to provide an 
effective link to these alternative bus 
architectures, while still allowing the 
Digital user to operate in a familiar Mi­
cro VAX or LSI-11 software/hardware 
environment. 

Applications 
Since Q-bus adapters have become 

available, they have found their way 

into a number of unique applications. 
In general, however, the application of 
these bus-to-bus adapters can be divid­
ed into three categories: 

• Rea/time environments- These 
environments integrate VMEbus or 
Multibus subsystems with a Digital 
system, to take advantage of the modu­
larity and realtime control orientation 
of alternative bus products, while re­
taining the Digital software base. The 
advent of the more contemporary 
"downsized" Micro VAX has encour­
aged use of Digital engines in many iso­
lated shop floor and realtime control 
environments. Coupling the MicroVAX 
with VME or Multibus can provide the 
system architect a means to logica lly 
segment system functions, maximizing 

the overall capability. Using a Digital 
engine a lso allows a convenient ready­
made connection into Digital network 
hardware/software that may be in use 
throughout a facility. 

• Special VME hardware- This 
category includes the use of high per­
formance subsystems such as the vision 
and imaging hardware that are being 
built with direct interfaces to the VME­
bus. The new VME-based systems from 
a number of manufacturers have 
very impressive price/ performance 
advantages. 

• Migration - This includes mi­
grating between bus structures during 
the development phase. The bridge pro­
vided between the Digital environment 
and VME or Multibus environments al­
lows for this transition to occur in con­
venient steps, using previously devel­
oped hardware or software in the 
transition. 

Operation DI The Adapters 
Q-bus adapters allow VMEbus or 

Multibus modules to functionally ap­
pear as extensions to the Micro VAX or 
LSI-11 22-bit Q-bus (see Figure) . The 
interface cables between the different 
bus modules are fully buffered and ter­
minated, allowing for cable lengths to 
20 ft. 

The operation of the adapters is at 
the bus level. Most bus-to-bus transi­
tion functions are accomplished in 
adapter hardware and tend to be trans­
parent to the user . Software drivers 
necessary to use the bus adapter have 
minimal complexity, serving only to 
initialize the Q-bus adapter module and 
set up the adapter's mapping and byte­
ordering registers. If a Micro VAX is 
being used, the paging and address 
mapping must be configured to operate 
with the adapter under VMS. Appro­
priate soft·.vare drivers for modules 
that reside on the VME or Multibus 
side of the adapter are still required, 
and will need to function under the Dig­
ital operating system that is being 
used. 

In general, the similarities of the Q­
bus, VMEbus, and Multibus structures 
assist in minimizing the complexity of 
the bus-to-bus adapter hardware. The 
basic bus trans lation requirements 
that arise when interfacing the Q-bus 
to VMEbus are: 

• buffering of the signals between 
the Q-bus loading specification and the 
VMEbus specification, 

• mapping of the 22-bit, 4-Mbyte Q­
bus memory to 24-bit, 16-Mbyte VME 
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memory space, 
• compensation for the "byte or­

dering" differences between the Digital 
and VME worlds, 

• mapping of the 4-level Q-bus in­
terrupt structure into the 7-level VME­
bus interrupt structure with hardware 
conversion of the interrupt vector 
interpretation, 

• translation of bus maintenance 
signals (such as system reset and sys­
tem clock on VME), and 

• translation of bus arbitration to 
allow the VMEbus to be arbitrated as 
an extension of the Q-bus. 

The basic bus translation require­
ments that arise when interfacing the 
Q-bus to Multibus I are: 

• buffering of the signals between 
the Q-bus and Multibus expansion to 
allow for use of a full Multibus card 
cage, 

• mapping of the 22-bit, 4-Mbyte Q­
bus to either the 24-bit, or older 20-bit, 

PORTABILITY REDUCES DEVELOPMENT COSTS 
You will save time and money if you use the same software on your new VAX, 
your old PDP, and your workstation PC. RDM applications can be transferred 
between a total of 10 supported operati ng systems for DEC and IBM personal 
computers without change or rewrite. 
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COMPLETED APPLICATION 
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fi les bring your whole application together. 

IT'S GOOD TO BE WITH GOOD COMPANY 
RDM is used throughout the US, Canada and around the world by such 
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Multibus memory space, 
• compensation for the byte-read 

vs. word-read modes between Multibus 
and Q-bus, 

• flexible interconnection of Q-bus 
and Multibus interrupts with support 
for vectored or nonvectored Multibus 
interrupt operation (as with the Q-bus­
to-VME, the interrupt vector differ­
ences are fully hardware-corrected be­
tween the two bus structures), 

• translation of bus arbitration to 
allow the Q-bus arbiter to provide this 
function to the Multibus subsys­
tem, and 

• translation of bus maintenance 
signals. 

Digital Engines 
A number of specific applications 

demonstrate the capability and flexi­
bility that the bus-to-bus links provide 
when users are able to migrate between 
the Q-bus environment and VME or 
Multibus. 

• JHK and Associates (Norcross, 
Ga.) has designed a traffic control sys­
tem around a communication and pre­
processing subsystem based on VME. 
This is linked via a Q-bus-VME adapter 
to a MicroVAX. The VMEbus subsys­
tem provides the interface with sensors 
and control hardware at specific inter­
sections a nd traffic control points 
throughout a geographic area. This 
subsystem collects and transmits data, 
in addition to providing selected pre­
processing (i .e., traffic counts). The 
data is then transferred through the 
VME-Q-bus adapter to the Micro VAX, 
which has dynamic models of the traf­
fic flow mechanisms in a specific area. 
These models can be modified and con­
trolled by municipal or Metropolitan 
traffic engineering personnel. The Mi­
cro VAX analyzes the traffic situation 
in realtime, and is able to direct traffic 
signals, etc., via the VME subsystem, 
smoothing traffic flow and reducing 
bottlenecks. This system configuration, 
using two different bus structures, al­
lows segmentation of functions, along 
with optimization of specific hardware 
and software capabilities on each bus 
structure. The performance and modu­
larity of VME and the familiar and 
comprehensive Digital-based software 
are ideal combinations for this 
application. 

• Another application involves a 
national laboratory that has designed a 
similar Digital VME system configura­
tion using VME modules in a prepro­
cessing configuration for handling an 
intensive data acquisition require-
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ment. The bandwidth of the VME sys­
tem provides sufficient performance to 
handle the data rates. The information 
is then passed to an LSI-11 for further 
reduction and manipulation. The soft­
ware environment of the LSI-11 is fa­
miliar to the user and provides a com­
prehensive foundation to process and 
archive the collected information. The 
Q-bus-to-VME hardware allows a bus­
level link between the systems, with 
sufficient bandwidth to efficiently 
transfer the incoming data bursts. 

• A number of sophisticated vision 
applications are under development us­
ing a MicroVAX engine with a VME­
based vision and imaging subsystem 
built by such companies as Datacube 
(Peabody, Mass.). The Q-bus-to-VME 

••••••••••••••••••••• 
11Through bus-to-bus 
adapters, a direct means is 
available to use Multibus 
or VMEbus modules as part 
of the 22-bit Q-bus found in 
LSl-11 or MicroVAX 
systems from Digital. 11 

link provides the necessary intercon­
nect between the Digital system and 
VME-based imaging hardware. This 
general system configuration is being 
applied in a number of diverse end uses. 
These include such applications as ac­
tual digitizing of image data relating to 
an athlete's activities during practice 
or competition. This digital image data 
can be analyzed to improve the athletes 
form, style, and endurance. Other ap­
plications involve more traditional ma­
chine vision for positioning, part recog­
nition, and pick and place. The 
Micro VAX software environment cou­
pled to high performance/ high band­
width VME-based vision components, 
makes an ideal system architecture for 
these applications. 

• In a final application note, a de­
veloper of sophisticated military sili­
con is testing and refining a propri­
etary CRT and graphics chip set on a 
Multibus I foundation. The Q-bus-to­
Multibus hardware has provided a 
ready-made link to develop software 
and further test the silicon in a Digital 
environment. 

There is a large and impressive in­
s tailed base of Q-bus equipment 
throughout the world. This has created 
a large and knowledgeable pool of hard-

ware/software individuals who are 
both comfortable and competent with 
Digital systems. Outside the "DEC 
World," another phenomenon has been 
running its course, with the develop­
ment of thousands of board-level com­
puter products on the VME and Multi­
bus standards. The Q-bus-to-VME or 
Multibus hardware allows the Digital 
user to take advantage of the growing 
selection of board-level functions on 
these two buses. This can be accom-

plished without making the substantial 
investment that's often required to re­
learn a different CPU and software en­
vironment associated with VME or 
Multibus systems. •:i 

Was the information in this article 
helpful to you in the performance 
of your assigned responsibilities? 
Very helpful Enter No. 508 
Somewhat helpful Enter No. 510 
Not very helpful Enter No. 512 

Introducing TRW's 
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PRODUCT NEWS 
Compact Desktop 
Terminal Stand 

Keyport; makes economi­
cal use of desk space for com­
puter users who have termi­
nals, workstations, or person­
al computers with detached 
keyboards on their desks; 
provides a raised platform 
for the monitor and thus ere-

ates a recess below that pro­
vides storage space for even 
the widest of keyboards ; 
when the user slides his key­
board under the Keyport, he 
recovers as much as a square 
foot of his desk for noncom­
puter-related work. 

The Keyport is 24 in. wide, 
12 in. deep, and has 2.5 in. of 
clearance beneath the shelf 
for the keyboard; the shelf 
will support up to 80 lbs.; is 
compatible with most termi­
nals, personal computers, and 
workstations; retails for 
$39.95. 

Gold Key Electronics Inc., 
11 Cote Ave., P.O. Box 186, 
Goffstown, NH 03045, 
603-625-8518. Enter No. 558 

BA12~ 
Compatible Enclosure 

SE105; an enclosure that 
provides a 12-slot backplane, 
750 W of power, mounting for 
four 5 'A-in. peripherals (fifth 
drive optional), and will sup­
port either MicroVAX II or 
MicroPDP-11 processors and 
memory; designed to accom­
modate Digital snap-in style 
guides used on the TK50, 
RD50 series, and RX50 disk 
and tape drives; optional pe­
ripheral interconnect panel 
allows the use of Digital 
RQDX disk controllers to 
support an RX50 floppy and 
two RD50 series hard disks or 
up to four RD50 series hard 

disks in a single enclosure. 
Built-in thermal monitor­

ing assures cool and quiet op­
eration over a wide range of 
ambient temperatures by 
varying airflow (up to 335 
CFM when required) and 
shuts off the power supply if 
temperature specifications 
are exceeded; power supply is 
switch-selectable to either 
115 V, 60 Hz or 230 V, 50 Hz; 
$2,745 for a basic 4-drive unit. 

Dyna Five Corp., 3421 W 
Segerstrom Ave., Santa Ana, 
CA 92704 714-751-0133. 

Enter No. 559 

Replacement Backplane 
For VAXstation II/ RC 

H9278-BP; quad-width 
backplane assembly that is 
form, fit, and function com­
patible with the original Dig­
ital backplane; provides us­
able connectors for all eight 
slots in the Digi ta! BA23 
chassis; can be installed in a 
few minutes with a screw­
driver; $269. 

Zoltech Corp., 7023 Va/­
jean Ave., Van Nuys, CA 
91406, 818-780-1800. 

Enter No. 560 

Executive Desk Organizer 
ExecuDesk; designed for 

the multiuser VMS environ­
ment; provides sophisticated 
corporate and personal calen­
dars , an executive expense 
analyzer, corporate and per­
sonal phone directories, a 
business calculator, and a 
message-sender I reminder 
system; is primarily intended 
as an office automation prod­
uct; provides a general corpo-
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rate phone directory with al­
phanumeric look-up capabili­
ty by company name and con­
tact; a personal phone 
directory provides both con­
tact and corporate name look­
up for each individual user; 
mailing labels may be gener­
ated by authorized persons on 
either phone directory; re­
minders with date, time, and 
message may be sent to one's 
self or to other users; mes-

sages also may be sent to the 
user's VAX mailbox. 

ExecuDesk provides a 
comprehensive business cal­
culator with onscreen tape 
display with print capability 
on a local printer attached to 
the user terminal; up to eight 
decimal places and memory 
storage are screen-selectable; 
tapes may be saved at the end 
of the session and printed lat­
er; the executive expense ana­
lyzer provides a file for defi­
nition of up to 256 expense 
types and then provides de­
tail and summary expense re­
porting along with the em­
ployee's personal calendar 
print-out; all calendar sched­
ules may be printed for any 
date range and then placed in 
a binder for daily scheduling 
and expense reporting; avail­
able for all VAX computers 
using the VMS operating 
system. 

Colt Software Technolo­
gies Inc., P.O. Box 8716, Red 
Bank, NJ 07701-8716, 
201-308-4404. Enter No. 561 

Processor 
Increases VAX Speed 

AP /20; increases the pro­
cessing speed of the VAX by 
running CPU-bound pro­
grams on the Attached Pro­
cessor instead of the host 
CPU; offloading computa­
tionally intense programs 
from the VAX to the AP /20 

board is the product's major 
advantage; runs at 3.5-4 mil­
lion instructions per sec. 
(MIPS) and is not affected by 
the load on the VAX; floating 
point multiply time is 437 
nsec; it is compatible with 
any Q-bus VAX; several AP I 
20 boards can be added to a 
single VAX; avai lable with C, 
FORTRAN, and Pascal com­
pi lers; has its own memory 
and operating system kernel; 
all user mode instructions 
and many of the operating 
system functions execute 
completely on the AP / 20 with 
no transfers over the bus or 
loads on the VAX; the VAX 
interface is only used for pro­
gram loading, 110, and for 
system call processing. 

A 1-Gbyte protected vir­
tual address space is provid­
ed; 4 million bytes of real 
memory are standard; high 
speed floati ng point is option­
ally avai lable; $10,000; deliv­
ery 30 days ARO. 

Avalon Computer Sys­
tems, 425 E. Colorado Blvd 
#710, Glendale, CA 91205, 
818-247-2216. Enter No. 562 

End-User Data 
Communications Modem 

Performance 1000/ 14.4; a 
14.4 Kbps full-dup lex leased 
line modem with a fu ll fea­
ture set, constru cted with 
fewer components, and in a 
sma ller package; provides 
menu-driven operation 
through a 16-character LCD; 
no straps or switches used in 
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configuring the device; the 
user configures and tests the 
unit from the front panel by 
selecting between English 
language commands dis­
played; the remote Perfor­
mance 1000 may also be con­
figured and tested through 
the local modem's front panel 
without operator interven­
tion at the far end; part of 
that configuring may com­
mand the Performance 1000 
to automatically adjust its 
speed up or down according to 
line conditions. 

The Performance 1000/ 
14.4 uses trellis-coded modu­
lation for improved through­
put compared to CCITT V. 29 
compatible 9600 bps modems; 
trellis coding gives at least a 
100 times lower error rate for 
comparable line speeds, en­
abling the Performance 1000/ 
14.4 to operate reliably over a 
wide range of conditioned and 
unconditioned lines; features 
a footprint of 81h x 11 in. and 
a height of less than 21/2 in.; 
$1,795. 

Emulex Corp., 3545 Har­
bor Blvd., PO. Box 6725, Cos­
ta Mesa, CA 92626, 714-662-
5600 (in Calif), 
800-EMULEXB (outside 
Calif). Enter No. 563 

Dot-Matrix Printer 
With Networking 

TriMatrix 850 PrintNet; 
dot-matrix printer featuring 
built-in networking capabili­
ties; up to five networking us­
ers can connect directly to the 
850 PrintNet through resi­
dent serial ports; any device 
capable of serial communica­
tion, such as computers, 
printers, and modems, can be 
connected to the 850 Print­
Net, and exchange data in 
RS-232C or RS-422 formats, 
at speeds up to 19.2 Kbaud. 

With a throughput of 240 
lines per min., PrintNet 

Q-BUS 
MASS STORAGE: 

UP YOURS! 

11 /23 
11 /53 
11 /73 
11 /83 
MICROVAX 

WINCHESTER 
FLOPPY 

TAPE 
INTERNAL 
EXTERNAL 

CUSTOM OR STANDARD 
ZOLTECH DELIVERS 

Zoltech offer, the latest controller and drive technology. 
tambinecl with our modu lar ch;i ssis design, to bring you 
the most versa til e and cost effective Q- Bus m;iss storage 
subsystems. Use one of our stancl;:ird packages or let u> 
build your spec i;i l system. W e c;:i n provide the exac t 
configuration you need - at J standard cost and with fas t 
deli ve ry. W e o ffer ,111 the st;i ndMd DEC emulati ons 
!M SC P, TSV, TMSCP, RL, RXl w ith the highest storage 
cap,iciti es (to l 200mb) ,incl data transfer rates (>SOOkb/s). 
Configurati ons range from bare dri ves and control lers to 
completely ;:issembled ,1nd tested turnkey subsystems. 

Call or write today 
for our latest catalog and price list. 

C 0 AP 0 RAT I 0 N@ 
7023 Valjean Avenue, Van Nuys, California 91406 USA 
(818) 780-1800 Telex 755451 

Representative and dealer inquiries are invited. 

11 / 23, 11 / SJ, 11 173, I 1 / 83 and MICROVAX are trademarks of the Digital Equipment Corporation. 

ENTER 653 ON READER CARD 
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RROBLEM: High Inrush Current 
SOLUTION: Multiple Time DelayTM 

!Z··~E· 
7 

PC 300 

3 phase Power Distribution & Control System 

MTO™: Sequ ence power up yo ur compute r 
system w ith a controlled delay between each 
phase. ~ 

REMOTE: On/off & emergency shutdown , 
power-up additional equipment downline. 

LINE PROTECTION: EMl / RFI , Spike & Surge. 
PULIZZI ENGINEERING INC. 

3260 S. Susan Street Santa Ana, CA 92704·6865 (714) 540·4229 
FAX (714)-641-9062 

ENTER 687 ON hADER CARD 

VAX/VMS 

SITE MANAGEMENT 
Regain control of your single VAX, VAX cluster or network. 

Let our fully integrated, distributed management system streamline, 
automate and simplify your operations. 

ACT - Usage Accounting and Chargeback 
SCHEDULE - Automated Job Initiator 
PROJECT - Control and Accounting 
ARCHIVE-2000 - File Manager 
MEDIA - Tape/Disk Librarian , 
VAULT - Saveset Manager 
Prices from $900, available for MicroVAX 
through VAX 8800. 

ISE INTERNATIONAi. 
STRUCTURAL ~:;:'.i!llll:I! ••Ill!!:! ENGINEERS, IN 

P.O. Box 241740 
Los Angeles, CA 90024-1740, USA 
Telephone (213)837-8339 
TXW 91 0·340-6449 (ISE LA) 
TLX 322616 (ISE LAUW) 

MicroVAX, VAX/VMS trademarks of Digital Equipment Corp. 
ENTER 691 ON READER CARD 
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meets the printing require­
ments of multiple users; for 
special printing applications, 
additional printers (of any 
type) can be networked 
through any of the five dedi­
cated serial ports; internal 
memory of 256 Kbytes allows 
users to store large jobs while 
freeing up their computers 
for other activities; $2,995. 

Output Technology Corp., 
E. 9922 Montgomery, Ste. #6, 
Spokane, WA 99206, 
509-926-3855. Enter N o. 509 

Performance 
Enhancements 

MicroVAX II 
Computations 

MicroMSP -4; a single­
board solution for the Micro­
VAX II backplane that ac­
complishes realtime and 
numerically intensive signal 
and image processing at 20 
millions of floating point op­
erations per sec. (MFLOPS); 
the VMS compatible board 
uses three processors to 
achieve the fast processing 
time: a vector processor, a 
host interface, and a 68020 
control processor; the three 
sections share a multiport 
memory that consists of a 
256-Kbyte data memory, ex­
pandable to 4 Mbytes; the ar­
ray processor performs a 
1024-point complex Fast Fou­
rier Transform (FFT) in 4 
msec, and a 512 x 512 complex 
2D FFT in 2 1/2 sec. 

Other software on board 
includes an image processing 
library, a FORTRAN inter­
face, and a scientific library 
for real vector, complex vec­
tor, matrix, and signal pro­
cessing operations; $5,950. 

Computer Design & Ap­
plications Inc., 411 Waverly 
Oaks Rd., Waltham, MA 
02154, 617-647-1900. 

Enter No. 511 

Memory For 
High End VAXes 

16-Mbyte memory arrays; 
third party memory for high 
end VAX series; 1-Mbyte dy­
namic RAM (DRAM) mod­
ules allow users to implement 
their original VAX backplane 
without having to install a 
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new backplane with wider 
memory slots; they run on the 
memory interconnect (MI) 
bus used on the high end 
VAXes; end users have the 
option to upgrade to future 
memory add-ons through 
EMC's memory trade-up 
program. 

EMC Corp., 128 South St., 
Hopkinton, MA 01748, 
617-435-2541. Enter No. 513 

ECC PMI 
Memory For Q-bus 

CI-PMIEDC; memory for 
Q-bus-based systems; offers 4 
Mbyte!;? of memory with error 
detection and correction; sup­
ports the full implementation 
of Digital's private memory 
interconnect BUS; is hard­
ware and software compati­
ble with Q-bus system; has a 
lifetime parts and labor war­
ranty and a 24-hr. repair/ re­
placement policy. 

Chrislin Industries Cari be 
Inc., RD 188, KM 0.8, Indus­
trial San Isidro, PO. Box 
1657, Canovanas, Puerto Rico 
00629-1657, 809-876-5205. 

Enter No. 514 

Accelerate VAX-11/750 
IVAC 750; speeds up the 

processor of a VAX-11 / 750 
15-25 %; system speed is im­
proved by a new clock that 
pulses variably, according to 
the exact time required for 
each instruction, rather than 
a fixed pulse that is standard 
on the VAX 750s; this results 
in significantly reduced pro­
cessing time; it has an on/ off 
toggle switch for returning 
the CPU to its standard, 
slower clock; comes ready to 
install and conserves space by 
plugging into the back of the 
backplane of the 11/750. 

I verson Inc., 850 Auburn 
Ct., Fremont, CA 94539, 
415-659-1660. Enter No. 515 

Storage Devices 

Disk Subsystem 
For LSI-11 

A 5 \4 -in. Winchester disk 
subsystem; can be added to 

enhance storage capabilities 
of early model Digital 11/ 23 
with RLOl or RL02 systems; 
the product is desktop stand­
alone with internal power 
supply and attractive enclo­
sure; formatted capacities up 
to 159 Mbytes; ability to be re­
moved and secured in remote 
vaults and cabinets; dual­
height Q-bus to industry 
standard ST506 interface 
disk controller with MSCP 

For addit ional product information , please write the aPJir<J· 
priate reader service number on the Reader Inquiry Carri . 

emulation can control up to 
two drives per module. 

The product supports 
block mode DMA; offiine for­
matting and diagnostic utili­
ties; hardware and software 
compatible with all LSI-11 
series, MicroPDP-11, Micro­
VAX I and II CPU configura­
tions; custom cab ling is 
available. 

JTF Enterprises, 1240 
North Rd., P.O. Box 274, Di-

vide, CO 80814, 303-687-3818. 
Enter ~o. 517 

MasterDisk Systems 
Available For Unibus 

MasterDisk; Unibus disk 
storage system; available in 
configurations ranging from 
152 to 607 Mbytes; average ac­
cess time of 7.6 msec and a 
data transfer rate of 24 Mbit 
per sec.; achieved by the use 

Have Your EDT 
and PC Too! 

Available for 
ULTRIX-32! 

VAX™EDT for MS-DOS and UNIX 

PC/EDT implements all the features of VAX EDT on MS-DOS and 
UNIX including user-defined keys, journal faci lity, sub-directories, 
on-line help, and keypad, nokeypad, line modes, and extended 
character set. Added performance features, such as execution of 
system level commands and other programs from within PC/EDT, 
and additional hardware support for color and non-DEC keyboards 
make PC/EDT a powerful VAX alternative. Call us for more details! 

BOSTON BUSINESS COMPUTING, LTD. 

The DEC'" Compatible Software Company 

Riverwalk Center • 360 Merrimack S tree t • Lawrence, MA 01843 • (617) 683-7920 

VAX, DEC and ULTRIX-32 are trademarks of Digital Equipment Corporation. UNIX is a trade­
mark of AT&T MS-OOS is a trademark of Microsoft. IBM is a trademark of International 
Business Machines, Inc. PC/EDT is a trademark of Boston Business Computing, Ltd. 

ENTER 689 ON READER CARD 
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PRODUCT NEWS 
of Winchester drives, coupled 
to the controller, which incor­
porates 1 Mbyte of cache; 
ADD-ON system comes com­
plete with its own housing in 
a DEC BA23 floor stand, ta­
bletop cabinet, or rack-mount 
package. 

American Digital Sys­
tems Inc., 75 Union Ave., Sud­
bury, MA 01776, 
617-443-7711. 

Enter No. 516 

Controllers And 
Host Adapters 

Controller Connects 
Digital And IBM 

CPC-220; a multitasking 
controller that offers VT220 
terminal emulation, multiple 
sessions, and windowing for 
IBM PC/XT I AT; provides a 
direct connection between the 

IBM PC (or compatible) and 
VAX or Micro VAX systems; 
consists of an add-on PC card, 
an RS-232 port mounting 
bracket for both VT220 ports, 
system software, software 
utilities, and user manual; 
the VT220 RS-232 ports can 
be connected either to two 
different ports on a host or to 
two different host systems; 
each port performs error-free 
data transfer up to 19.2 

How much data can 
you afford to lose? 
Computer-grade uninterruptible power 
especially designed for your VAX: 

ENTER 688 ON READER CARD 

7000 Series UPS 
Models from 3KVA to 1 OKVA 
• "On-line" operation constantly 

protects your computer. 

• LED indicators, digital readout, 
and remote contacts let you 
know what's happening wherever 
you are. 

• Universal input and output 
voltages for installation flexibility . 

• Conservative design means in­
creased reliability . 

• Withstands temporary overloads 
so you don't have to buy a larger 
system just to start your disc 
drives. 

• "Smart" static transfer switch like 
those found in large, more 
expensive systems - provides 
unattended retransfer. 

• Options include: output distribu­
tion panels for "plug and play" 
operation, internal and external 
battery packs, manual bypass 
switch, and a rack-mount con­
figuration for 3KVA models. 

Send for our free Product Guide 

fXlll&DELTEC 
2727 Kurtz St.· San Diego, CA 92110 • (800) 854-2658 • (619) 291 -4211 (in CA) 
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Kbaud. 
Other features include 

user-definable keyboard 
mapping to allow the PC user 
to emulate the VT220 key­
board and a setup menu, an 
automatic setup, which al­
lows the user to toggle be­
tween the standalone PC and 
CPC-220 terminal emulation. 

Camintonn, 2121 Alton 
Ave., Irvine, CA 92714, 
714-553-0247. Enter No. 518 

SCSI To Q-bus 
Host Adapter 

SDC-HAll; SCSI bus to 
Q-bus host adapter with 22-
bit addressing; plugs directly 
into any contiguous dual Q­
bus slot and presents one load 
to the bus; up to eight SCSI 
bus devices can be easily dai­
sy-chained to the SDC-HAll; 
one device is selected at a 
time for processing on the Q­
bus; the SCSI bus device can 
request up to 10 command 
bytes before executing the 
command from the host. 

Three modes of operation 
are possible: Slave, Direct 
Memory Access (DMA), and 
Interrupt; provides switch­
selectable base address selec­
tion from 160000 to 177760 
(octal) and interrupt vector 
selection from 000 to 374 (oc­
tal); parity enable/disable 
and interrupt priority selec­
tion (4, 5, 6, or 7) are jumper­
selectable; $417. 

Sigma Information Sys­
tems, 3401 E. La Palma Ave., 
Anaheim, CA 92806, 
714-630-6553. Enter No. 519 

Disk Controller 
With MSCP Emulation 

WUESD; designed to link 
Enhanced Small Device In­
terface (ESDI) disk drives for 
upgrading the storage of Uni­
bus PDP-11 and VAX mini­
computers; includes 1 Mbyte 
of cache memory, effective 
data access time of 2-4 msec, 
and emulates Digital's Mass 
Storage Control Protocol 
(MSCP); a solution with up to 
several gigabytes of extra 
fixed storage per controller 
and a 20 Mbit per sec. data 
transfer rate. 
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Couples up to 4 ESDI disk 
drives of various sizes and 
data rates to all Digital 
standard operating systems 
without software modifica­
tion; compatible with PDP-
11/84, 44, 34, 24, VAX 11/ 750/ 
780/ 785/8600; $2,800. 

Webster Computer Corp., 
1037 N. Fair Oaks Ave., Sun­
nyvale, CA 94089-2183, 
408-745-0660. Enter No. 520 

Data Output Devices 

Intelligent Printer Switch 
SWITCHmate II; an intel­

ligent printer switch that re­
duces printer and printer-re­
lated costs by allowing up to 
six systems share the use of 
one or two printers; designed 
specifically for compatibility 
with Digital printers and sys­
tems; IBM PCs, as well as 
other nonDigital systems and 
printers, are supported; al­
lows the user to access their 
selected printer without con­
cern for the printing activity 
of other sharing systems. 

Print requests are han­
dled automatically and trans­
parently so that the user may 
issue print requests in exact­
ly the same manner as in us­
ing a dedicated printer; if the 
printer is currently busy, the 
system's print data is queued 
to print as soon as the printer 
is available. 

Gold Key Electronics Inc., 
PO. Box 186, Goffstown, NH 
03045, 603-625-8518. 

Enter No. 521 

Graphics 

Graphics Subsystem 
For MicroVAX II 

CGS-4600; a high per­
formance , high resolution in­
teractive graphics subsystem 
that plugs directly into the Q­
bus of a Micro VAX 11 to cre­
ate a standalone graphics 
workstation; the product is 
available as either a complete 
graphics subsystem, which 
includes color monitor, key­
board, mouse, and digitizer, 
or as a graphics engine alone; 
built around proprietary very 

large scale integration 
(VLS I) components, the 
graphics engine card, in­
stalled in a Micro VAX II, per­
forms the complex graphics 
processing tasks that previ­
ous ly required a dedicated 
controller. 

A complete CGS-4600 sub­
system is equipped with a full 
set of peripheral devices and 
all the necessary cables and 
panels. 

For add1t1ou<ll product infOrmation. please write the appro­
priate reader sen1ice number 011 the Reader Inquiry Carri. 

CalComp, 2411 W. La Pal­
ma Ave., Anaheim, CA 92803, 
714-821-2541. Enter No. 522 

Plotting Software 
For VAX/MicroVAX 

Versaplot Random En­
hanced 2.1 and Versaplot 9.3; 
integrated plotting software 
packages for VAX and Micro­
VAX computers; features in-

elude the ability to plot 2048 
line colors and 2048 area fill 
colors per plot; users can uti­
lize the 256 pre-defined colors 
or re-define the default col­
ors; allows definition of a pix­
el array with a color associat­
ed with each pixel; enables 
the data to be suitable for im­
age scan and improves the vi­
sual quality of the output; 
raster data from various 
sources can also be merged; 

Have Your DCL 
and PC Too! 

Available for 
ULTRIX-32! 

VMS/DCL Commands for MS-DOS and UN IX 

VCL is a command interpreter for MS-DOS and UNIX that 
implements the Digital™ Command Language (DCL) . VCL users 
can include system commands, program data, logic flow, and 
interactive user prompts in VC L command files. Complete VMS 
file specifications are understood by VCL, including directory and 
sub-directory specifications. Two new operating modes provide 
easy transition to MS-DOS and UNIX. Call us for more details! 

BOSTON BUSINESS COMPUTING, LTD. 

The DEC '" Compatible Software Company 

Riverwalk Center • 360 Merrimack Street • Lawrence, MA 01843 • (617) 683-7920 

VAX , VMS, DEC, and ULTR!X.J2 are trademarks of Digital Equipment Corporation. UN IX is a 
trademark of AT&T MS-DOS 1s a trademark of Microsoft. IBM is a trademark of Internationa l 
Bu>1ness M,ichines. Inc VCL is a trademark of Boston Busmess Computing, Ltd . 
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LIGHTNING SPONGE 
FOR RS-232 CABLES 

MODEL 24 
• Two stage protection 
• Fast response time 
• Installs in any data cable path 
• Protects pins 2, 3 and 7 

--•-~u--&1:1.i::g _ &I: 
A PUBLIC COMPANY 

Remark Division• Telebyte Technology, Inc. • 270 E. Pulaski Rd. 
Greenlawn, NY 11740 • (516) 423-3232 800-835-3298 

EN TER 682 ON READER CARD 

170MB 
Q-Bus Subsystem 

. :..ia.! ... 

ENTER 647 ON READER CARD 
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the software is designed for 
integration into Ultrix oper­
ating systems. 

Versaplot 9.3 software for 
Versatec's Versacolor ther­
mal transfer color plotters 
outputs raster data; is de­
signed for easy and simple in­
stallation on VAX and Micro­
VAX computers running un­
der VMS operating systems; 
$2,000-$5,500; available 30-90 
days ARO. 

Versatec, 2710 Walsh 
Ave., Santa Clara, CA 95051, 
800-538-6477; in Calif 
800-341-6080. Enter No. 523 

CAE Design System 
For VAX/ MicroVAX 

Vanguard Stellar CAE 
Design System; CAE soft­
ware that provides windowed 
operating environment that 
allows complete design file 
compatibility, file sharing, 
and portability universally 
across industry standard 
hardware platforms; within 
the system graphical shell, it 
integrates a complete CAE 
tool set, including a Schemat­
ic Design System, Symbol 
Editor, Layout Editor, Auto­
router, Design Rule Checker, 
Electrical Ru le Checker, An­
alog and Digital Simulators, 
and a Document Editor all 
around a common ASCII da­
tabase; on Sun and Digital 
MicroVAX platforms, the 
Stellar Design System runs 
within the existing window 
system, and allows the user to 
select both CASE and non­
CASE overlapping windows. 

System interface provides 
both keyboard and pop-up 
command selection; in addi­
tion, the command structure 
has been simplified to short­
en the learning curve for 
the first-time user; from 
$14,900 to $49,900. 

Case Technology Inc., 2141 
Landings Dr., Mountain 
View, CA 94043, 415-962-1440. 

Enter No. 524 

Facilities 
Engineering Software 

PALETTE Computer­
Aided Facilities Engineering 
Software; a system designed 
to help large manufacturers 

design, construct, and man­
age modern plants and facili­
ties; operates on Apollo DO­
MAIN 32-bit workstations 
and Digital VAX, VAXsta­
tion, and Micro VAX II com­
puters; features integrate 
CAD, facilities engineering, 
and local database functions 
that can be linked via net­
works with larger relational 
databases on IBM and VAX 
computers, and with other 
Apollo workstation data­
bases via the DOMAIN 
network. 

PALETTE is a multipur­
pose graphics software sys­
tem integrating 2D and 3D 
computer-aided drafting, 
standard and user-definable 
facilities engineering draw­
ing symbols, materials/ quan­
tities/ cost estimating, a total 
plant database plus a special 
drawing management sys­
tem, and documentation 
preparation; users direct the 
system via mouse-driven pop­
up menus, tablet menus, and 
keyboard commands; can tai­
lor PALETTE by adding your 
own on-screen menus, sym­
bols, macros, and control fea­
tures; $7,900/ workstation. 

Palette Systems Inc., Two 
Burlington Woods Park, Bur­
lington, MA 01803, 
617-273-5660. Enter No. 525 

CAE Tools Ported 
To VAX Workstation 

Workview VAX; CAE 
software products that run on 
the VAX workstation; takes 
full advantage of VMS and 
VAXstation graphical capa­
bilities; features include 
schematic entry, waveform 
processing, simulation, data 
management, and other engi­
neering workday functions; 
VAXstation-based Workview 
facilities can run simulta­
neously under a multitasking 
environment; multiwindow­
ing environment allows simu­
lations to run simultaneously 
with other Workview capa­
bilities; currently runs under 
the VMS operating system, 
but will soon run under UNIX 
and Ultrix; $20,000. 
· Viewlogic Systems Inc., 
275 Boston Post Rd. W., Marl­
boro, MA 01752, 617-480-0881. 

Enter No. 526 
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Two-In-One 
Graphics Workstation 

Colorscan/2; a 2-in-1 
workstation that combines 
the capabilities of an IBM 
Personal System/2, or PC/ 
XT/ AT compatible computer 
with the communications and 
graphics capabilities of Digi­
tal's VT240 terminal; fea­
tures parallel operation in 
the VAX and MS-DOS envi­
ronments, which allows the 
user to switch between them 
with a single keystroke; de­
signed as a platform for on­
line information access and 
desktop business computing 
where timely access to sever­
al sources of information is 
essential. 

The product enables users 
to access more sources of in­
formation, while continuing 
to utilize existing bases of 
Digital and IBM PC applica­
tions; $2,000. 

Datamedia Corp., 11 Tra­
falgar Sq., Nashua, NH 03063, 
603-886-1570. Enter No. 527 

Architecture Design 
Tool For VAXstation 

ValidCOMPOSE; an IC 
design environment for de­
veloping chip architectures; 
designers can use pre-defined 
cells from standard cell li­
braries, compiled cells, or 
handcrafted custom cells to 
construct new chips; operates 
on symbolic representations 
of cells and produces design 
rule-correct output, freeing 
designers from the details of 
cell geometries; shares a com­
mon database with the Va­
lidGED schematic editor and 
ValidLED IC layout editor; 
reads the schematic, accesses 
symbolic representations of 
the geometric cells from its 
ce ll library, and displays 
their connectivity. 

The symbols appear as 
bounding boxes that define 
the relative sizes and shapes 
of the cells and their connec­
tion points; runs on the Sun 
3/100 and 3/200 series of en­
gineer ing workstations and 
on VAXstations; $20,000. 

Valid Logic Systems, 2820 
Orchard Pkwy., San Jose, CA 
95134, 408-432-9400. 

Enter No. 528 

Systems Security, Power 
Conditioners/Supplies 

Three 
Enhancements To UPS 

FERRUPS 1000 and 
1500VA; 1000 and 1500VA 
units available in 19-in. rack­
mount cabinets, measuring 
10 x 16.2 x 21 in.; units include 
keypad, LCD display, inter­
nal battery, and RS-232 port; 
10 new 50 Hz models, ranging 
from 500 VA to 15 KVA; these 
units meet requirements for 
all overseas applications, in­
cluding commercial, govern­
ment, and military; internal 
bypass switches have been 
added to the 7.5 KVA to 15 
KVA models as a standard 
feature. 

FERRUPS ranges in ca­
pacity from 250 VA to 15 
KVA, and provides two func­
tions for computers and other 
electronic and electrical de­
vices: instant continuous 
computer grade power in case 
of blackouts or deep, pro­
tracted brownouts; complete 
line conditioning and filter­
ing, protecting against virtu­
ally all other line power prob­
lems. 

Best Power Technology 
Inc., P.O. Box 280, Necedah, 
WI 54646, 800-356-5794, 
608-565-7200 (in Wisconsin). 

Enter No. 529 

Test Devices 

Pulse/ 
Frequency Counter 

Model 46040PI; offers five 
general-purpose 16-bit 
counters on a convenient 
compact module for IBM PC/ 
XT/ AT, MicroVAX, a nd 
PDP-11 systems; can be used 
as a general-purpose timer, a 
counter, a frequency meter, a 
watchdog timer, and a pulse 
totalizer; with eight opto­
coupled inputs to a VLSI chip 
and hardware/software gat­
ing of each of the five 
counters; is programmable 
for up or down counting in 
both binary and BCD for­
mats; a system timing con­
troller permits gating times 
from 1 msec to 2000 sec., us­
ing the crystal clock or any of 

MSCP EMULATION WITH RX02 MEDIA 

ANDROMEDA {]DC 1 lX 
• Following the continuing success of the UDC11, the UDC11X 
incorporates these features in a Winchester/Floppy Controller: 
• MSCP (Mass Storage Control Protocol) • RX02 Media 
Compatible • Controls any combination of 4 Winchester, 
Cartridge, and 8" Floppy Drives • LSl-11 and MicroVax II 
Compatible • ST506 Compatible • Drive configurations stored 
in EE Rom for user convenience • Available Now 

~_. ANDr=tOIVIED~ 
_,~ SYSTEIVIS 
9000 Eton Avenue, Canoga Park, California 91304 U.S.A. (818) 709-7600 

TWX-910-494-1248 

LSl-11 , Micn:Nax II, DEC. RXD2, MSCP anclOBusare Digital EquipmentCorporatiooTrademarXs. STSOO trademarkof~te khnoloc;y. 

ENTER 681 ON READER CARD 

Q-Bus 
REMOIB 
REBOOT 

Now you can reboot remotely located DEC LSl-11 
and MicroVAX systems automatically with the low-cost 
OBMon-11 ™ from Sector. The OBMon-11 also monitors 0-Bus 
activity, power, and temperature. All this for about half the 
price of other monitors. 

We're Sector, developers and manufacturers of boards 
and software diagnostic tools-and specialists for the proc­
ess control industry. Call us at (206) 842-5612. 

7861 NE Day Rd. W, Ste. G, Bainbridge Island, WA 98110 
(QB TECHNOLOGY PRODUCTS) 

ENTER 690 ON READER CARD 
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PRODUCT NEWS 
the 10 source or gate inputs to 
the STC. 

Load registers are preset 
automatically and up to four 
of the counters can generate a 
bus interrupt; provides start­
stop flip flop or level gating; a 
hold register permits the 
count to be read at any time 
without disturbing the count­
ing process; modules start 
at $450. 

ADAC Corp., 70 Tower Of-

fice Pk., Woburn, MA 01801, 
617-935-6668. Enter No. 530 

Systems Software 

Diskeeper For 
VAX.station 2000 

Diskeeper Online Disk 
Defragmenter for the VAX­
station 2000; can maximize 

Avoid Memory 
Roadblocks, 
Look for the 
Signs of value 

Monolithic Systems Corp. provides the 
following benefits, true signs of value, in 
all our DEC* - compatible memory 
products: 

() Prompt Delivery 
() 24-Hour Before Return Replacement 
() Five-Year warranty - Parts and Labor 
() Trade-In/ Upgrades 

disk performance and keep 
Digita l's new workstations 
running efficient ly without 
users even being aware that 
the disks are being main­
tained; swapping floppies to 
back up/restore disks on a 
VAXstation 2000 (in order to 
defragment the disks) is 
eliminated . 

Diskeeper eliminates the 
fragmentation of fi les to al­
low data to be read from the 

() Experience: Manufacturing DEC* Memories Since 1975 
() Industry's Better Buy - Quality Products at Competitive Prices 
() No-Charge Evaluation Equipment 
() Educational Discounts 
() Quality ... Reliability ... Value 

SYSTEM CAPACITY MODEL # PRICE 

MicroVAX II 8MB. ECC MSC 4936 Call 
8MB. Parity MSC 4938 Call 
4MB. Parity MSC 4930 Call 

VAX 730 & 750 IMB MSC 3812-10 $ 375 

VAX 780. 782 & 785 !MB MSC 3810-10 $ 495 
4MB MSC 3940-01 $ 985 

Q-BUS !MB. Dual MSC 4916-03 $ 385 
2MB. Dual MSC 4916-04 $ 560 
2MB. Quad MSC 4973-02 $ 690 
4MB. Quad MSC 4973-04 $ 930 

ATfENTION GOVERNMENT BUYERS: MSC Memories are listed on the GSA Schedule 

Call Toll-Free 
1-800-525-7661 

ENTER 680 ON READER CARD 
84 Inverness Circle East 
Englewood. CO 80 I I 2 
(303) 790-7400 

*VAX. DEC and MicroVAX are trademarks of Digital Equipment Corporation. 
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disk at maximum speed while 
also grouping free space at 
the front of the disk for effi­
cient and contiguous creation 
of files; $375. 

Executive Software Inc., 
3131 Foothill Blvd., Ste. F, La 
Crescenta, CA 91214-2699. 

E n ter No. 531 

Linking Software For VAX 
Q-ARC-CX: and Q-ARC­

CX:/ ARP; for linking VAX/ 
VMS to ARCNET LANs; 
when used with Q-bus com­
patible Q-ARC-01 board, this 
ARCNET compatible soft­
ware package provides sys­
tems engineers with a basic 
VAX/VMS compatible device 
driver foundation for sup­
porting higher level LAN 
software development and 
applications; software is of­
fered at two separate levels. 

Q-ARC-CX is suited for 
specialized, speed critical ap­
plications, such as realtime 
control networks; and the Q­
ARC-CX:/ ACP contains the 
CX, the ACP supplies higher 
level channel control and a 
messaging mechanism; the 
Q-ARC-CX : device driver 
starts at $750; a copy of the Q­
ARC-CX:/ ACP software is as 
low as $1,100 (MicroVAX II). 

C&C/Comendec Ltd., PO. 
Box 280, 708 Mandrake Dr., 
Batavia, IL 60510, 
312-879-7003. E nter N o. 533 

VAX Connectivity For 
PC/ Macintosh Users 

pcLINK; provides high 
speed Macintosh and PC to 
VAX integration over Ether­
net; consists of configura­
tions that enable users of 
these microcomputers to take 
advantage of the full range of 
pcLINK functionality over an 
Ethernet connection to VAX 
systems running VMS; in­
cludes features for moving 
data between the DOS and 
Macintosh environments and 
provides high speed VAX 
Ethernet connectivity for 
both the Macintosh and the 
IBM PC. 

With the new pcLINK 
configurations, the physical 
connection between the Mac-
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intosh (512, 512e, Plus, SE, or 
II model) and the VAX is ac­
complished using either the · 
Kinetics FastPath Apple­
Talk/Ethernet hardware 
bridge or the Kinetics Eth­
erSC, a direct SCSI/Ethernet 
connection for the Macintosh; 
pricing is server based, start­
ing at $2,000/VAX. 

Pacer Software Inc., 7911 
Herschell Ave., Ste. 402, La 
Jolla, CA 92037, 619-454-0565. 

Enter No. 535 

Optical System Software 
Utility For VMS 

Optical System Software 
(OSS); a software utility and 
set of callable software rou­
tines that allow the VMS op­
erating system to communi­
cate with the write once read 
many (WORM) optical disk; 
OSS is a VMS utility and a set 
of callable routines that man­
age the optical disk file struc­
ture; the write once disk 
structure is similar to the 
standard VMS ODS-2 file 
structure; the home block, 
file-header, filenames, file­
name extensions, versions, 
dates, and characteristics are 
the same as those of any 
ODS-2 device. 

Additional features of 
OSS include virtual volume 
support, triple redundant file 
headers, optical disk initial­
ization command, copy com­
mand, and file structure veri­
fication; $2,000. 

Scientific Micro Systems 
Inc., 339 N. Bernardo Ave., 
Mountain View, CA 94043, 
415-964-5700 Enter No. 537 

Black Box Router For VAX 
Black box router; created 

specifically for MS-DOS com­
patible PCB CAD systems, 
VAX and Sun; is capable of 
autorouting with simple X,Y 
(Gerber-formatted) data; 
needs only the location, size, 
shape, and layer of all compo­
nent pads, and the starting 
and ending point of all un­
routed lines (links) of a board 
design; features include: grid­
less routing, region routing, 
multilayer routing on up to 20 
layers simultaneously, re-en­
trant routing, and multipass 

routing that allows up to six 
user-defined passes. 

Since the route is not tied 
to net list order, the shortest 
point-to-point connections 
are assured; the black box 
router is also capable of han­
dling SMD routing; $5,500. 

Academ Systems Inc., 
2418 Armstrong St., Liver­
more, CA 94550, 415-449-3294. 

Enter No. 538 

Expert System 
Development Tool 

RuleMaster 2; extended 
version of the RuleMaster 
software package; used to 
solve knowledge-based prob­
lems in a variety of fields, in­
cluding medicine, agricul­
ture, machine diagnostics, 
hazardous material handling, 
weather prediction, and in­
surance underwriting; re­
tains the features of Rule­
Master; new features include: 
end-user interface with pull­
down menus and windows; 
screen design toolkit enables 
the developer to design cus­
tom end-user screens quickly 
and easily; an ASCII file im­
port facility allows the devel­
oper to incorporate tabu lar 
information from a database 
or spreadsheet into the 
knowledge base; includes two 
versions for the personal 
computer: RuleMaster 2/PC 
and RuleMaster 2/ PCX. 

Both versions offer all the 
capabilities of the original 
RuleMaster software pack­
age, as well as all the new fea­
tures; RuleMaster 2/ PCX al­
lows very large expert 
systems to be built on a PC; 
RuleMaster 2/PC ($495), 
RuleMaster 2/ PCX ($1,895). 

Radian Corp., 8501 Mo­
Pac Blvd., PO. Box 9948, Aus­
tin, TX 78766, 512-454-4797. 

Enter No. 539 

Vf220 Terminal 
Emulation Software 

Hyper ACCESS V. 3.22; 
features emulation of the 
VT220 terminal with support 
for a wide range of VT220 fea­
tures and offers higher data 
transmission speed than the 
VT220; features supported in­
clude ASCII, multinational, 

UNSURPASSED FLEXIBILITY 
ANDROMEDA UDC 11 

MSCP DISK CONTROLLER 
• Controls any combination of 4 Winchester, Cartridge, and 
Floppy Drives • RX50 Floppy Compatible • ST 506 Winchester 
Compatible • MSCP (Mass Storage Control Protocol) • Over 
500/o faster than DEC RQDX1 • Block Mode OMA • LSl-11 and 
MicroVax Compatible • Drive configurations stored in EE Rom 
for user convenience • Available Now 

~~ ANDROIVIED~ 
liJ~ SYSTEIVIS 
9000 Eton Avenue, Canoga Park, California 91304 U.S.A. (818) 709-7600 

TWX-910-494-1248 
ENTER 679 ON READER CARD 

LSl-11 , MicrtNax. DEC. MSCP and OBus are Digital EQu1pment Corporation Tradema~ ST 500 trademarl< of Seagate ~ctmolo11y. 

The AITG·U available from stock. Price: $1500.00. Versions 
for STD, VME, Multibus!, Q-Bus (MVAXll), and PCBus are also 
available. 

cm K·SYST£MS,lnc. 
3902 Lilac, Las Cruces, NM 88005 
Telephone: (505) 526-3209 
Telex: (WUI) 650276972/Ansbk.: MCI 

K-Systems, Inc. also supplies board level products for: 

-VT-100* terminal emulation: VME, STD, and Q-Bus 
-Genlock CGA board for IBM-PC/AT* 

-Video insertion/IRIG-B timing 
Packaging available . 
Contact our engineers for your specific applications. 

"VAX. VT-100 are trademarks of Digital Equipment Corporation , IBM-PC/AT are 
trademarks of the IBM Corporation . 

ENTER 648 ON READER CARD 



Pou;erStation220'" 
A Complete VT220 Work Station 
Upgrade for the IBM PC/XT/AT "You'll never 

know you are 
not on a true 
VT220 - unless 
you take 
advantage of 
our many 
extended 
features." 

PowerStation"' 220 $289 ZSTEMpc"'-4014 Emulator $99 
VT220 style keyboard and ZSTEMpc'"·VT220 emulation Use with ZSTEMpc-VT100, VT220, or stand-
Sottware. alone. Interactive zoom and pan . Save/recall 
ZSTEMpc'"·VT220 Emulator Emulation Software only. $150 images from disk. Keypad , mouse, digitizer, 
All the features of ZSTEMpc-VT100 plus 8-bit mode, dow- printer, plotter, and TIFF support. 4100 color 
nloadable fonts, user defined keys, full national/multi-national and line style color mapping. 640 x 400 and 
modes. Extended macros/script language . True 132 columns 640 x 480 on some adaptor/monitors. 
on enhanced EGAs and on most standard EGA's using the ZSTEMpc'"·VT100 Emulator $99 
EGAmate option . 43 line support on EGA's. Enhanced High performance COLOR VT100. True double 
keyboard support. high/wide, smooth scrolling . ISO and attribute 
EGAmate"' daughterboard option for 132 columns on most mapped color. XMODEM and KERMIT, soft-
standard EGA adaptors. $39 key/MACROS, DOS access. 

KEA Systems Ltd. 
#412 · 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 

Support (604) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715 
Order Desk (800) 663-8702 Toll Free 

Network DEC to UNIX? 
IJJW !Jou, Di.I/JU l<~--IJJill llelf; !Jou,/ 

ICP/IP~~~ ... 
Did you know that most UNIX computers already support industry-standard TCP/IP 
networking protocols? And that Process Software Corporation gives you TCP/IP net­
working solutions for more DEC operating systems than anybody? 

"FM VM~ R~X, RT-I!, IA~, Ad l~'X-Pl.uJ ... 
Network to UNIX using just our TCP/IP software and your standard DEC Ethernet 
hardware on the UNIBUS, Q-bus. VAXBI. or the new MicroVAX 2000. And run concur­
rently with DECnet. LAT. or LAVC. 

01,1~«.d ii 8~ !Jou,.,, 
Say goodbye to special hardware. messy installation. and unneeded layers of soft­
ware. Our TCP/IP products are modular. efficient. and designed for the operating 
system they run on. You benefit from ease of use. simple installation and virtually 
no maintenance. 

°FMC~ App~ ... 
And we support the full range of popular TCP/IP applications. including FTP (File 
Transfer). TELNET (Virtual Terminal) , TCP, IP. and UDP programming interfaces, 
and others. 

You won't find a better lower-cost way to connect DEC to UNIX anywhere! 

JlifittJtiJ/,? Call Process Software Corporation today. 

PROCES~~ 413-549-6994 
35 Montague Road • PO Box 7 46 • Amherst, Massachusetts 01004 

DEC. IAS. RSX. RT-11. UNIBUS. VAY.. and VMS are Digital Equipment Corporation traaemarks. Unix is an AT&T 
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark. 

ENTER 650 ON READER CARD 
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PRODUCT NEWS 
graphics, British, French-Ca­
nadian, and German charac­
ter sets, al tern ate keypad 
modes, 7- and 8-bit modes, 
auto-wrap, host-definable 
top and bottom margins, 
host-definable tabs, insert 
and replace mode, select 
graphic rendition, auto print 
mode, printer controller 
mode, print cursor line mode, 
and print screen mode; sup­
ports 57,600 baud transmis­
sion rate; $149. 

Hilgraeve Inc., P.O. Box 
941, Monroe, MI 48161, 
313-243-0576. Enter No. 540 

SmarTerm Adds Vf240 
Color Graphics Emulation 

SmarTerm 240 V. 2.0; in­
cludes emulation of the 
VT241 color graphics termi­
nal and support for Enhanced 
Graphics Adapters (EGA) 
when displaying ReGIS 
graphics images; SmarTerm 
240 is software that allows an 
IBM PC or 100% compatible 
computer to communicate 
with minicomputer and 
mainframe hosts and emu­
late the display and keyboard 
characteristics of a wide 
range of Digital and Tek­
tronix graphics and text ter­
minals; VT241 emulation us­
ing an EGA card will allow 
PC users to take full advan­
tage of powerful Digital host 
business graphics software, 
such as DECgraph and 
DECslide. 

The ReGIS image gener­
ated in EGA mode will be 
similar in quality to that of 
the VT241 terminal, despite 
the limitations of personal 
computer display hardware; 
the full-screen image will be 
dynamically maintained; in 
addition, full VT241 resolu­
tion of any portion of a pic­
ture also can be shown and 
dynamically maintained; the 
image will be painted on the 
display at virtually the same 
speed as the VT241 terminal, 
or faster, depending on PC 
hardware; will support four 
on-screen colors at a time; 
$345, upgrade is available 
for $75. 

Persoft Inc., UW Research 
Park, 465 Science Dr., Madi­
son, WI 53711, 608-273-6000. 

Enter No. 541 
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Gateway To IBM For 
DECnet And VAXdusters 

RJEnet; option to comple­
ment both Datanex HASP + 
and ezSNA/RJE communica­
tion software products; al­
lows VAX and Micro VAX us­
ers on DECnet nodes and 
VAXclusters to use HASP + 
or ezSNA/RJE software on 
any VAX or Micro VAX in the 
network; jobs and fi les can be 
submitted over the network 
to the HASP+ or ezSNA/ 
RJ E input queue with job 
output or fi les returned to the 
submitting VAX system, hav­
ing their arrival announced 
to the user via VAXmail; re­
mote users can obtain status 
information about their jobs 
by issuing status and queue 
query commands. 

They can also issue con­
sole commands through 
RJEnet to any host main­
frame connected to the VAX 
running HASP+ or ezSNA/ 
RJE; $1,000+ . 

Datanex In c., P.O. Box 
1728, Eugene, OR 97440, 
503-687-2520. Enter No. 542 

Automatic Charting 
Tool For VAX 

ProMod/SC; an automatic 
structure char ting option for 
the ProMod computer aided 
software engineering (CASE) 
environment; ProMod/SC 
creates highly detai led 
graphic structure charts rep­
resenting software design 
data developed dur ing the 
modular design phase of Pro­
Mod; diagrams produced rep­
resent the Modular Network 
connections, the Function 
Network at the module, sub­
system, or system level, and 
the Function Structure Chart 
of the system following Your­
don/Constantine notation. 

ProMod/SC prepar es 
charts in single-page format 
from the information con­
tained in the database, dis­
plays the charts on-screen for 
positional editing if desired, 
and then outputs the char ts 
to a pen plotter or laser print­
er; $1,000 VAX; $500 PC. 

Promod Inc., 23685 
Birtcher Dr., Lake Forest, CA 
92630, 714-855-3046. 

Enter No. 543 

• Complete solution for VMS, 
MicroVMS, RSX 11M and RSX 11M+ 

• Applications: Mail (SMTP), FTP, TELNET for VMS 
and MicroVMS-FTP, TELNET for RSX 11M 
and RSX 11M+ 

• Hardware: On board TCP/IP and TELNET Server 
with 512K RAM 

• Development library: A QIO programming interface 
• 1 year warranty on hardware 
• Field proven, hundreds of DEC customers 
• Unbeatable price performance 

For all the details to suit your individual needs, 

Ca/1800-EXCELAN or 800-521-3526 in Calif. 

ENTER 678 ON READER CARD 

2180 Fortune Drive, San Jose, Cal ifornia 95131 Fax 408-434-2310 Telex 176610 
Weir Bank, Bray on Thames, Berkshire, SL62ED England , U. K. (0628)34281 
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Operations 
Monitor For VAX 

Opmon; allows a properly 
authorized user to monitor 
batch queues, print queues, or 
users on the VAX system or 
node; in addition, a Macin­
tosh-like interface has been 
integrated into the program 
to implement the pull-down 
menu system; major features 
include: monitoring batch 

queues, print queues, or users 
on the system or node; uses 
little system CPU time dur­
ing execution; has pull-down 
menus to activate commands. 

The product spawns a sub­
process to issue DCL com­
mands; saves 10 DCL com­
mands for execution from 
within the program; termi­
nates other processes from 
within monitor; handy calcu­
lator, alarm clock, calendar, 

and notepad; online help fa­
cility; and traps and displays 
broadcast messages. 

Data Center Software, 447 
Old Boston Rd., Topsfield, 
MA 01983, 617-887-3656. 

Enter No. 544 

Vf220 
Emulation Software 

Reflection 2 and Reflec­
tion 2 PLUS; users with DEC-

Night a es Erased! 
Accidental 
Deletions 

Corrupted 
Files I Head 

Crashes 
All can cause permanent loss of critical data and programs. The best 
protection? Regular disk backups. How? RT-11 and TSX-Plus users choose 
BACK/REST, the file-oriented backup and restore utility from Horizon 
Data Systems. 

Most backup/restore utilities move entire devices between online and 
offline storage. Only BACK/REST copies selected files of any size to 
multiple disk packs or diskettes, or to magnetic tape. Empty disk space is 
never copied; non-critical files can be omitted. And, unlike device-oriented 
programs, BACK/REST restores individual files without affecting 
unrelated files on the target disk! 

BACK/REST runs on all LSI-11 , PDP-11, Micro PDP-11, and Professional 
Series computers running RT-11 or TSX-Plus. And it works with all 
supported disk and tape drives, including streamers and cartridge systems. 

BACK/REST DELIVERS PERFORMANCE ... 
• RL02 packs filled in well under 2 minutes, RX02 and RX50 diskettes in 

less than 1. 

• Magnetic tape written at tape speeds, up to 5 Mbytes/min or more. 

... BUT IS EASY TO USE 
• Interactive user dialog replaces complex command lines and switches. 

• Command file execution for routine procedures. 

At $595 for a single CPU, BACK/REST is inexpensive insurance against the 
cost and inconvenience of reconstructing even a single critical file. Gener­
ous multi-CPU discounts are offered for larger installations. 

For more information on BACK/REST and our other 
quality RT-llffSX-Plus software products, contact: 

zo Data Systems 
PO. Box 29028 
Richmond, VA 23229 
(804) 740-9244 

RT· l l is a lrademark of Digital Eqwpmenl Corpor.mon: TSX· Plus 1s a trademark of S & II Computer Srstems. Inc. 

ENTER 651 ON READER CARD 
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net-DOS can communicate 
with VAX / VMS over an 
Ethernet network, using Dig­
ital's LAT protocol; offers 
both VT102 and VT220 emu­
lation; offers DECnet-DOS 
users more convenient con­
nectivity and PC-to-VAX 
data transmission speeds up 
to 19.2 Kbaud; Reflection 2 
PLUS offers VT220 terminal 
emulation and file transfer to 
VMS and UNIX hosts, and 
supports Kermit and Xmo­
dem; Reflection 2 ($199); Re­
flection 2 PLUS ($249). 

Walker Richer & Quinn 
Inc., 2825 Eastlake Ave. E., 
Seattle, WA 98102, 
206-324-0350. Enter No. 545 

New Poly-STAR 
Releases With Networking 

Poly-STAR/ 220; provides 
accurate emulation of Digi­
tal's VT52/ 102/220 text ter­
minals, seamless file transfer 
capabilities, pop-up window 
menus, "hot key" switching, 
international keyboard sup­
port, "smart" modem sup­
port, and pre-written com­
munications language pro­
grams for automated log on, 
file transfer, disk backup, and 
mail delivery; Poly-STAR/ 
240 has all of the features of 
poly-STAR/ 220 plus color 
graphics emulation of Digi­
tal's VT125 and VT240/241 
graphics terminals; the new 
releases (V. 1.1) add multiple 
session support, enhanced 
scripting featur es, an im­
proved user-interface, key­
board remapping capabili­
ties, anq additional remote 
control features. 

Network Support Options 
(NSOs) allow users of various 
types of networks to access 
VAX systems from any PC on 
the network; the initial re­
lease supports Digital's Local 
Area Terminal (LAT) Ether­
net protocol; primary bene­
fits are increased speed and 
easier connectivity; permits 
the transfer of large files in a 
fraction of the time required 
asynchronously; poly-STAR/ 
220($200); / 240($300);Ether­
net/LAT NSO ($69). 

Polygon Inc. , 1024 Execu­
tive Pkwy., St. Louis, MO 
63141, 314-576-7709. 

Enter No. 546 
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ASIC Design 
Environment For VAX 

Plessey Design Software 2 
(PDS 2); combines capabili­
ties previously found in Ples­
sey's semicustom CAE sys­
tem and Plessey MEGACELL 
standard ce ll CAD system, 
with severa l new features 
that wi ll offer new capabili ty 
and flexibility to circuit de­
signers ; provides engi neers 
with a complete set of easy­
to-use tools for designing 
advanced electronic compo­
nents in thei r own facilities; 
an engineer can now design 
and layout integrated circui ts 
from a common library of cir­
cuit cells for processing and 
implementation as a gate ar­
ray or standard cell in silicon. 

This merger of capabi li­
ties permits engineers to seg­
ment their designs into sever­
al logic subsystems, imple­
ment a so lution for each sub­
system in a manner that is 
most cost-effective and then 
merge all subsystems onto a 
si ngle piece of silicon offering 
the quickest time to market; 
runs in a VAX/ VMS environ­
ment on any Digital system 
or equ ivalent hardware. 

Plessey Semiconductors, 9 
Parker, Ir vine, CA 92718-
2892, 714-472-0303. 

Enter No. 547 

Network Connection To 
DEC VAX and DECnet 

lOCAD Plu s; a network 
co nn ection to Digital sys­
tems; is designed specifically 
for CAD/CAM/CAE; the net­
work allows CAD/ CAM / 
CAE workstations to share 
disk drives, drawing and part 
fil es, laser printers, and plot­
ters; offers a bidirectional 
link opt ion between CAD/ 
CAM workstations running 
DOS, and VAX/VMS work­
statio ns ; with this option, 
VAX workstations and IBM 
PCs can share data files, pro­
grams, disk drives, plotters, 
and printers; offers a direct 
link to DOS for VAX users; 
with links to DOS, VMS, and 
AppleTalk, it provides con­
nectivity for CAD/CAM in­
stall ation s; the bridge to 
DECnet a llows desktop 
CAD/CAM workstations to 
directly access the power of 

Excelan Networking Series 

Ethernet/IEEE 802.3 Users 
Convert Your PC 
into a Powerful 

LAN Analysis Tool 
~ -

- ·. .... li1i!I I ,,_=-
= 

• t , r 1 

Sophisticated monitoring & 
troubleshooting functions 
work independently of protocols: 
• Versatile-Captures all network traffic, or a subset 
• Intelligent-Decodes protocols 
• Powerful-Sets user-definable triggers 
• Graphic-Displays statistics in real time 

PC-based architecture maximizes users ' options: 
• Efficient-Works as a PC when not analyzing 
• Flexible-Available as a LANalyzer kit or integrated 

into a Compaq Portable 286 
• Full-featured-Acts as a network analyzer with 

remote test control or as a TCP/IP node 
• Easy-to-use-Operates via menu commands 
• Popular-Largest installed base of users today 
• Unbeatable-Proven price/performance leader 

Call for a free demo diskette and further assistance: 

BOO-EXCEL.AN or 800-521-3526 in Calif. 

ENTER 677 ON READER CARD 

2180 Fortune Drive, San Jose, CA 95131 Fax (408) 434-2310 Telex 176610 
Weir Bank, Bray on Thames, Berkshire, SL62ED England, U.K. (0628)34281 



The Solution 
to the Data PBX Puzzle! 

The A/Switch Senes 180 
Call toll free or write today for 
more information. 

Save time, money and computer 
resources with the AISwitch 
Series 180. It connects all the 
pieces of the Data PBX puzzle by 
utilizing user-friendly features 
with a low cost per connection. 
Hardware Only Solution 

.... Applied Innovation, Inc. 
~II 651 ·C Lakeview Plaza Blvd. 

Columbus, OH 43085 
614·846·9000 
Outside Ohio, cill 
1·800-247-9482 No special software is necessary. 

The AlSwitch Series 180 is menu 
driven for ease of use and offers 
optional full redundancy for greate 
reliability. 
Compatible Pieces for Gro 
Optional features include el 
buffer cards and an X.25 
synchronous interface to pac 
switching networks. 
The AISwitch Series 180 ... all the 
pieces to the Data PBX puzzle you 
need at a price well below the cost 
of an !AN. :< 

ENTER 652 ON READER CARD 

DEC* 
PDP* 

SYSTEM UPGRADES 
AND INTEGRATION 

~~ Control Data 

3!E Emulex 

ri!":il National Semi Trimm Industries 

(ill) INOOO•TWNn,lnC. PRIMRONIX 

DEC MicroVAX II 01-04 
EMULEX/CDC/Fujitsu Available 

DEC 11-84 11-83 

Software Application Packages 

Call 

11-73 

SYSTEM UPGRADES VAX-PDP-MicroVAX 
• Disk and Tape Subsystems 
• Terminals • Memory 
• Printers • Communications 

CALL FOR LITERATURE ----- -- - ----- ------ ---- . ---- - -----
8229 E. WASHINGTON ST. 

CHAGRIN FALLS, OHIO 44022 
(21 6) 543-1411 

1-800-HOT COMP 
SALES REPRESENTATIVES WANTED 
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PRODUCT NEWS 
VAX mainframes. 

The lOCAD Plus Network 
also includes Electronic Mail, 
Electronic Messaging, Work­
group Scheduling, and shared 
printers; DOS 3.x file and rec­
ord locks are supported for 
programs like dBase II Plus 
and Rbase 5000; dedicated 
fileservers are not required, 
but may be added to increase 
storage and performance; is 
$995/PC workstation. 

ACS Telecom, 25825 
Eshelman Ave., Lomita, CA 
90717, 213-325-3055. 

Enter No. 548 

Vf220-Layout Keyboard 
And Emulation Software 

PowerStation-220; a 
VT220-layout keyboard and 
VT220 emulation software 
for PC/XT/ AT-class sys­
tems; the keyboard, which 
plugs into most PC/XT/ ATs, 
is an exact replica of a Digital 
VT220 layout; when used with 
the PowerStation VT220 em­
ulation software, the PC 
functions as an enhanced 
VT220 terminal with full 

functionality including true 
dou hie-high/double-wide 
characters, smooth scrolling, 
and true 132-columns on 
many adapters; extensions 
include mapping of character 
attributes (such as bold, 
blink, and underline) to color, 
full keyboard SOFTKEY I 
MACRO script language, and 
ASCII, Kermit, and Xmodem 
file transfers. 

The keyboard works with 
all DOS applications, as no 
special software is required; 
the Standard PowerStation-
220 (keyboard and VT220 em­
ulation software) lists for 
$289, the Gold Key model lists 
for $319. 

KEA Systems Ltd., #412-
2150 W. Broadway, Vancou­
ver, E.G., Canada V6K 4L9, 
800-663-8702. Enter No. 549 

Network-Management 
Capabilities For ATf ACH 

Resource Manager; com­
bined with ATTACH, is simi­
lar to LANs in that it pro­
vides port contention, dy­
namic load balancing, and 

WORKHORSE. 
The DeRex S-3000 II: A heavy duty page printer without peers. 

Fast, quiet, reliable and cost 
effective, the S-3000 has been 
designed specifically as a high­
volume printer. And it is 
thoroughly backed by the 
expertise, technical support 
and nationwide service of 
De Rex. 

• 30 pgs. per min./ Up to 
150,000 per month 

• Less than 55 DBA 
• Vector and Raster Graphics 
• High resolution : 300x300 DPI 

•Bar codes 
• Dual input feeders/High 

capacity (2500 sheet) 
• Remote or local attachment 
• Compatible with IBM 

(including channel attach) 
DEC, H-P , Prime, UNISYS 
and most other popular 
computers 

• Forms overlay-up to six 
forms 

• Versatile output: up to 32 
character sets 

For heavier output, the S-6000-
11 is another De Rex field­
proven, high speed, reliable 
printer. At 75 pages per minute, 
with both portrait and 
landscape orientations, it 
provides great versatility of 
output at higher speeds. 

ELECTRONIC PRINTER SPECIALISTS 

n16 Wiles Road 
Coral Springs, Florida 33067 
305/753-0840. 800/245-7282 

ENTER 675 ON READER CARD 
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multisessions; unlike LANs, 
however, ATTACH with the 
Resource Manager provides a 
queuing function that gives 
users the option of waiting 
for a resource; provides cen­
tralized network manage­
ment and security; via a re­
source-management termi­
nal, a designated network 
manager can selectively limit 
access to resources through 
classes of service assigned on 
a per-port or per-group basis; 
the network manager may 
also restrict access to re­
sources through passwords, 
individual privileges, and 
ciesignated days and hours. 

Software is completely 
self-contained in the Re­
source Manager module that 
resides in the ATTACH en­
closure; available for all Digi­
tal computer systems; base­
line ATTACH system with 
the Resource Manager, 64 
server ports, and two, 128-
port front-end processors is 
$18,000; the product is avail­
able 60 days ARO. 

Able Computer, 3080 Air­
way Ave., Costa Mesa, CA 
92626, 714-979-7030. 

Enter No. 550 

WORD-11/All-In-1 
Interface Option 

WORD-11 interface op­
tion; an interface linking 
WORD-11 with All-In-1; is 
added to All-In-l's Main 
Menu so that documents may 
be created using the powerful 
features that WORD-11 users 
appreciate, then stored in a 
local format within an All-In-
1 "file cabinet"; all format­
ting characteristics are left 
intact during this conver­
sion-holding, underlining, 
headers, footers, etc. are all 
stored in the All-In-1 file. 

Such documents are then 
available for interface with 
the other All-ln-1 applica­
tions, including Electronic 
Messaging; All-ln-1 docu­
ments may also be pulled into 
WORD-11 (formatting char­
acteristics intact) for editing 
sessions, combining with 
other WORD-11 documents, 
and printing; $2,000. 

Data Processing Design 
Inc., 1400 N Brasher St., An­
aheim, CA 92807, 
714-970-1515 Enter No. 551 

• Complete LAN solution 
for DOS, XENIX and AIX 

• NETBIOS for PC networking: 
IBM PC LAN and Novell compatible 

• DOS network applications: FTP, Telnet, VT-100 
and VT-52 emulations 

• XENIX and AIX network applications: FTP, 
Telnet, R-Utilities and Mail 

• A programming library for developers 
• Intelligent hardware: On-board TCP/IP 
• Connect to UNIX machines, VAXes and PDP-11s 
• Unbeatable price performance 

For all the details to suit your individual needs, 

Ca/1800-EXCELAN or 800-521-3526 in Calif. 

ENTER 676 ON READER CARD 
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PRODUCT NEWS 

Applications Software 

Postscript For VAX 
Version of MASS-11 

MASS-11 V. 7-A; word 
processing software for the 
VAX line of computers; ma­
jor enhancement is the sup­
port of 43 PostScript fonts in 
an unlimited range of point 
sizes; gives PostScript users 
the freedom to change type­
faces and point sizes repeat­
edly anywhere within a docu­
ment; fonts can also be 
printed in outline form or in 
various shades from black to 
white; MASS-11 documents 
integrated with graphics can 
also be output to PostScript 
printers. 

$5,750-$17,250. 
Microsystems Engineer­

ing Corp., 2400 W. Hassell 
Rd., Ste. 400, Hoffman Es­
tates, IL 60195, 312-882-0111. 

Enter No. 552 

Defense Contract 
Management System 

der VMS and uses the RMS 
file management system; in­
cludes an optional, integrated 
journaling facility that can 
be used for rollforward disas­
ter recovery of a database; re­
quires only VMS and COBOL 
to install on VAX hardware; 
$100,000 (Micro VAX) ranging 
to $400,000 (VAX 8800). 

glance; sales management 
can automatically generate 
reports such as Sales Fore­
casting, Territory Analysis, 
etc.; runs on the IBM PC/XT/ 
AT and compatibles, as well 
as LANs and Digital VAX/ 
VMS; $5,000-$8,000. 

Cincom Systems, 2300 
Montana Ave., Cincinnati, 
OH 45211-3899, 513-662-2300. 

Compass Contract; a fully 
integrated manufacturing, fi­
nancial, and contract man­
agement software system de­
signed to assist aerospace 
and defense contractors man­
age estimating, bidding, 
planning, and production 
processes, along with most 
aspects of cost accounting, 
quality/configuration con­
trol, and government report­
ing requirements; enables 
government contractors to 
adhere to new DoD regula­
tions and more stringent en­
forcement of existing regula­
tions. 

Western Data Systems, 
22120 Clarendon St., Wood­
land Hills, CA 91367-6395; 
818-340-4041. Enter No. 553 

Enter No. 554 

Chassis, Backplanes, 
And Enclosures 

New features include: 

Sales Management 
System For VAX Rugged OEM 

Chassis For Q-bus 

DCA Conversion Program, 
Hot Print, Spreadsheet Inte­
gration, Text and Graphics 
Integration, Change Bars, Di­
rectory Phrase Search, and 
the Hyphenation Dictionary; 

For VAX equipment, 
Compass Contract runs un-

OMNITRAC; a database 
program developed to man­
age data involved in the sale 
of services and products; im­
proves the productivity and 
efficiency of a sales or mar­
keting operation by placing 
all client information in a 
centralized database; previ­
ous conversations, future 
contact dates, and personal 
callbacks can be viewed at a 

Trilobyte IV-B; rugged 
system chassis that provides 
14 quad Q-bus (on 0.6-in. cen­
ters), 12 multibus, or 9 dou­
ble-high VME slots; four full­
high 5 'A-in. drives and 750 W 
power supply are cushioned 
by Aeroflex Helicoil shock/ 
vibration isolators on an in­
ternal platform; platform 
space accommodates two re-

SYSTEMS AND SOFTWARE 
-IBM Vs. Digital 

continued from page 90 
plications yet. Trade newspapers are 
filled with news about IBM software­
application vendors announcing new 
disk-dependent VAX/VMS products, 
while UNIX receives much less 
attention. 

Digital's UNIX hardware competi­
tors advertise by promoting their 
CPU's mainly on the basis of MIPS 
(millions of instructions per sec.) or 
RISC (reduced instruction set comput­
ing). One UNIX vendor claims more 
MIPS per dollar than a VAX. Another 
vendor advertises a RISC operating 
system, which is supposed to be more 
efficient than VAX/VMS. Disk per­
formance is rarely mentioned in the 
same advertisement. The UNIX hard­
ware vendors, unlike Digital, don't of­
ten develop disk filing systems, such as 
RMS. Instead, this software must be 
purchased from a separate vendor. 
Since the general business software 
market knows that MIPS and RISC 
aren't adequate terms to prove much by 
themselves, ISI makes this recommen­
dation to the UNIX hardware suppliers 
competing with IBM or Digital-buy a 
disk filing system, improve its through-
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put to the maximum (even if the tech­
niques are proprietary), benchmark 
your results until you're sure they're 
competitive, and then publicize a full 
business solution to the hilt. 

Memory generally operates no less 
than a thousand times faster than disk 
filing on almost every computer. To 
make a general business application 
run faster, there is no particular secret 
about how to do it: cut down the disk 
filing to a minimum, and when you 
must disk file, do it as quickly as possi­
ble. Digital's VAX/VMS provides nu­
merous choices for optimizing results. 
As George Dyer, manager of business 
systems for Gallaudet University and 
chairman of the Digital Equipment 
Corp. Users Society (DECUS) Business 
Application Special Interest Group 
(SIG) remarks, a VAX/VMS program 
"can work so fast, you think it's 
broken." 

Faster VAX/VMS program execu­
tion does require more memory per 
program. However, in this day of 
cheaper memory, larger user programs 
that are more intelligent and communi­
cative than their predecessors seem to 
be a natural, if not inevitable, part of 
software evolution. The market is just 
beginning to realize the full implica­
tions of this change. 

IBM has been so successful that 
some people think IBM is synonomous 

with "computer." No matter how suc­
cessful Digital becomes, IBM main­
frames are here to stay. However, 
mainframes will, most likely, play a di­
minished (although still significant) 
role in the future because fewer people 
will use them to enter data. The main­
frame will become less visible and sim­
ply process sequential data as it was 
originally designed to do. Other kinds 
of computers will be used more often to 
feed data to the mainframe, and many 
of those will be VAXes. 

A common IBM mainframe tech­
nique was to reserve three to six entire 
disk packs for just the temporary work 
files that can result from sorting large 
sets of data. The presence of many 
large disks, foreign to any VAX site 
that I know of today, will continue to 
have their place, just as an 18-wheel 
truck that carries heavy cargo. Howev­
er, the emerging markets of conversa­
tional data entry and remote access to 
decentralized databases most often 
leave IBM as the high cost, labor-inten­
sive alternative. 1: 1 

Was the information in this article 
helpful to you in the performance 
of your assigned responsibilities? 
Very helpful Enter No. 501 
Somewhat helpful Enter No. 503 
Not very helpful Enter No. 505 
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movable drive units or front 
service units; the fully wired 
OEM chassis with power sup­
ply and backplane occupies 
12 'A in. of rack space and 
weighs in less than 70 lbs. 

With every Trilobyte IV-B 
comes the System Sentry, an 
8085-based diagnostic moni­
tor and controller, that con­
stantly monitors operating 
parameters (line and DC volt­
ages, temperature, airflow, 
and system status) to provide 
logging, diagnostic, alarm, 
Battle Short, and emergency 
shutdown functions ; $12,150 
in quantities of 10-24, inte­
grated MicroVAX II systems 
$34,800. 

Trilobyte Computer Corp., 
801 W. Grand Ave., Oakland, 
CA 94607, 415-839-1100 

Enter No. 555 

Expansion 
System For VAXmate 

DM310; network expan­
sion system that allows the 
VAXmate user, who is on the 

Announcing 
the 

Now, the only 

network for tape and disk 
storage, to add local enhance­
ments such as EMS, EGA, 
communications, and other 
AT compatible functions; 
consists of an integrated ex­
ternal cabinet complete with 
power, quiet cooling and bus 
extension subsystems, card 
cage, and necessary installa­
tion and operation documen­
tation; mounts underneath 
the VAXmate and simply 
plugs-in to provide local AT 
compatible enhancements for 
the end user. 

The DM310 has a system 
master on/off switch on the 
front panel that provides con­
ditioned power to the entire 
system with surge/EMI sup­
pression; the cooling system 
has a fan installed that can be 
enabled or disabled depend­
ing upon the environment 
and the configuration of the 
subsystem; the card cage has 
four 16-bit AT compatible ex­
pansion board slots (three 
long and one short) that pro­
vide capability to add needed 

For additional product infonnation, please write the appro· 
priate reader service number on the Reader ln.quiry Carr/.. 

local enhancements while on 
the network; available 30 
days ARO. 

dmi, 27635 Forbes Rd., 
Ste. H, Laguna Niguel, CA 
92677, 714-955-2422 or 
714-582-3118. Enter No. 556 

Four Sigma Chassis 
SA-H165, SA-Hl58, SA­

H161Q, and SA-H160; SA­
H165 expansion enclosure 
supports Fujitsu 2300 or To­
shiba MK-280 series Win­
chester drives; includes a 350 
W heavy-duty power supply, 
all internal drive cables, and 
a front switch/ display panel, 
including control switches 
and status indicator LEDs; 
$1,270. 

SA-H158 is a tower enclo­
sure designed for mounting 
two 8-in. Fujitsu 2300 series 
Winchester drives; includes 
heavy-duty 350 W power sup­
ply, two fans, a bulkhead con­
nector panel for the drive 
controller interface, and all 

drive cabling for power, front 
panel status, and control/ 
data lines; $1,458. 

SA-H161Q is an IBM PC/ 
AT look-alike system enclo­
sure for the LSI-11; supports 
two 5 14 -in. Winchesters, plus 
a removable device such as a 
floppy drive or tape cartridge 
drive; includes an 8-slot dual­
wide backplane with selecta­
ble 18- or 22-bit addressing, 
and a 240 W power supply 
with power fail sequencing 
and front control panel inter­
face logic; $1,041. 

SA-H160 is a replacement 
for Digital's BA123 (World 
Box); includes a 700 W power 
supply, a rear panel with con­
figurations for "A," "B," and 
"C" I/O panels, slide-in, 
snap-on drive assemblies, 
snap-on front bezel, rack­
mount slides, and modular 
design components for conve­
nient serviceability; $2,737. 

Sigma Information Sys­
tems, 3401 E. La Palma Ave., 
Anaheim, CA 92806, 
714-630-6553. Enter No. 557 

intelligent printer 
switch specifically 
designed for DEC 
installations supports twice 
as many systems sharing 
twice as many printers. 

RAINBOW 

PRO 300 

DECmate 

VAX 

IBM-PC 

VAXmate 

LN03 

SWITCHmate II 

LQP02 

The new SWITCHmate II provides transparent shared access to 
two printers from up to six systems, including DECmates, IBM PC's, 
VAXmates and VAXes. 

Like its predecessors, the SWITCHmate II is designed for DEC 
environments. It features full support for DECmate printer protocols, 
improved compatibility between PC applications and DEC printers, 
provides special support for VAX print queues, and more. 

SWITCHmate intelligent printer switches allow you to maximize 
the performance of your printers while minimizing their costs, simply 
by letting them serve more systems. Call for more information today. 

P.O. Box 186, Goffstown, NH 03045 • 
Tel: (603) 625-8518 

SWITCHmate 1s a trademark of Gold Key Electronics. Inc. IBM is a trademark of International Business Machines Corp DEC. 
RAINBOW, DECmate, VAXmate, VAX. LN03. and LOP02 are trademarks of Digital Equipment Corporallon. 
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BUY • SELL • TRADE 

MINI M ART 

'o'J,~ ~~~ON 
SUCCE~S YOVR 

~ VT220! 
U GRAPB2Zo·· 

generates business and 
presentation graphics on your 

VT220 and compatibles without 
additional hardware! 

• Pie charts • Clustered • Also outputs to 
• Line graphs bar charts• file or printer 
• Bar charts• • Stacked • Horizontally 
' Histograms• bar charts• ud VeJ1ically 

Micro-VAX® VAX® 8000 
and VAX-11 ® Series 

s795, $1495. 
CALL (408) 734-9511 

WILLIAM A. PEDERSEN AND ASSOCIATES 
1037 N. FAIR OAKS AVE. • SUNNYVALE, CA 94089 

VAX• is • registered trademark of Digital Equipmelil Corp<,,.lion 

ENTER 661 ON READER CARD 

MEADOWLARK 
ENTERPRISES 
37 High Street 
Danvers, MA 01923 

We need to buy your excess 
DEC equipment 

now! 

VAX & PDP-11 
Turn your unwanted 
computer equipment 

into cash! 

"" Large inventory 
"" Immediate availability 
"" Super Prices 

617-777-4666 ttb=--

800-DEC-DLER 
FAX# 617-777-8433 

Your One-Stop Integrator 
for 

4.3 BSD UNIX, SUN NFS & 
complete MicroVAX systems 
•Network File System for 

powerful intra - CPU 
communications; 

•4.3 for VAX - supporting 
DEC I non - DEC peripherals; 

•Aggressive pricing to meet 
your budget. 

To learn more about the Software 
and Hardware Alternative to 

DEC call: 

[ti .1 :11: iii &~~A:i~!~~~~:4:~~ · . . 1•.... ~i)(•")(S'(IM) 
(415) 969-5109 

ENTER 662 ON READER CARD 

I 

I 
Tape Drive 

or 
TapeShare? 

Easily connect several CPUs to 1 
tape drive. Or sevt;ral tape drives. 

Please call for our brochure. ----------
-

1. 67EASTEVE~N AVE. I 
I [!.1 p 1 f h ft " :: ~E;"·,c: :~0~1 
•••• I ••• · I (415) 969-5109 I 
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LuNooN-2 version a.o '(~§§ilEIDCCI§§§~~ 
Competition data analysis has been ' I 
revo1ut1on1zed. The analysis of ligand- ( BROOKVALE ASSOCIATES j 
receptor Interactions with hot and cold • _ 

ligands and up to 3 types of receptors Is Quali"ty Used 
now easily perfonned with LUNDON-2. 

One may make a model selection and the Systems Integration 
software will compute the Poisson 
weighted Non-linear least squares You Can Depend On 
regression directly from the data. 
PRELIMINARY USER-SUPPLIED ~ 
PARAMETER VALUES ARE NOT RE- ~ .. TES 
QUIRED. IBM PC/xT/AT and 100% com- , ~ . 
patibles are supported. Requires 
MS-DOS 2.11 or higher, or PC-DOS 
2.1 or higher. CGA, EGA and Hercules 
monochrome monitor cards are sup­
ported. Also available for the DEC VAX 
computer operating under VMS 4.0 or 
higher. 
Lundon Software, Inc., P;O. Box 21820, 

Founding Member cX:b Dig11a1 Dealers Assoc1a11on 

RENT • BUY • TRADE • SELL 

Our 13th Year Serving the DEC~ Communo:y 

W COA S 1 800 211 6100 f COAS 1 800 61 1 11 6 1 
?Cb JCJ ? 98 6 )16 173 7177 

FAX 206·391 2384 • TELEX 4913833 • FAX 51fo.2 13 1~48 I Cleveland, OH 44121 . Tel. 216-371-6220 

ENTER 665 ON READER CARD ENTER 666 ON READER CARD ENTER 667 ON READER CARD -----
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THE PDP-11 SYSTEM ENHANCEMENT PACKAGE 
This performance package consists 

of Digital Data ·system 's amazing new 
5ns UFUM (ULTRA FAST UNIBUS 
MEMORY) and SETASI's USl/HSR 
(UNIBUS SEGMENT ISOLATOR/ HIGH 
SPEED REPEATER). Your PDP-11/24, 
11/ 34 and 11/ 44 systems now have 
growth potential beyond all expectations. 

The upgrade is simply "plug and 
play", while the associated costs are 
only a fraction of replacing your current 
system with a new one. No need to 
retrain your people, renovate your com­
puter room or rebuild your files. Now 
you can add that second UDA50 you've 
always needed, and still have room to 
grow. 

ENTER 634 ON READER CARD 

Call or Write 

MRI COMPUTERS 
7310 West McNab Road, Suite 209 

Ft. Lauderdale, FL 33319 
305/972-5500 

USl / HSR Is a trademark of SETASI Research & Development. 
DEC. PDP. UN IBUS are trademarks of Digital Equipment Corporation. 
UFUM is a trademark of Digital Data Systems. 



NEW EQUIPMENT 

I01agine Buying New Equipment 
at Used Prices! 

CDC Drives 
--..&_.... & 

Subsystems 

SCall 

RA81-AA/AD 

SI0,995 

Fujitsu 
M2344K 

S7,695 

RA60-AA 

SI2,995 

DSRVA-AA 

S2,695 

DEQNA-M 

SI,995 

~ ,.... - 6' _, -_._. --- - -- - - ... 
.-.. -.. w --- .. -KIMBERLY ELECTRONICS 

800-843-4009 
In NJ 201-387·0872 
140 Route 17 North 

Suite 210 
Paramus, NJ 07652 

ffi~ 

EMULEXQD32 

SI,650 

~~·~ MVll 
COMPATIBLE 

BMB Memory 

SI,295 

MS630-CA 

S2,095 

S2,995 

ipher 
ape Drives 

& 
Subsystems 

SCall 

LA75-CA 

S595 

w•lh Keyboard and DOC K" 

S599 

rM"" Full Mfg. Warranty rM"" Customer Service rM"" Compatibility [M"' Immediate Delivery 

Call us for our latest prices on Digital, Fujitsu, Emulex, National Semi and ask for our new catalog. 

Call Kimberly where what you imagine can become a reality! 
*Prices subject to change. 

ENTER 637 ON READER CARD 



NEW /USED EQUIPMENT 

VAX • UNIBUS• Q-BUS 
BUYING• LEASING• SELLING 

CALL 305-771-7600 

l'~on 1!~,gig~:o"~~ DEALS" 
our quarterl y catalog packed with 
hundreds of great values on DEC 
equ ipment fro m small options to fu ll 
systems, 0 -BUS through VAX. 
Call today for your copy--or mark 
your business card " BEST DEALS " 
and mail today. 

? ~=g ~ M9rJOer 

ENTER 631 ON READER CARD :.__.:_=~~ ~ ~ =""" 
~~'awar.el 1500 Nort hwest 62nd street \i:l\111111 1 I' Suite 512 

l·ncorporio+ed Fort Lauderdal e. FL 33309 
11 1

1 Telephone 305/ 771·7600 

Dealers in computer equipment since 1974. 

BUY • SELL • LEASE 
DEC/COMPATIBLES 

KA630-AA NEW S 9,800 FUJIM2444-AC TAPE 
RA81 -AA NEW $11 700 USED 

' FUJI 2333 NEW 1 1 ' 75 0XA -~§E~MS itsoo FUJl2351 NEW 
RX02·BA USED S 400 FUJI 2351 USED 
RH750 USED S 500 CIPHER 920 USED 
MS780-FD USED S 175 Sl9900 USED 
MS630-BA UNUSED S 500 Sl9400-6048 USED 
DMF32 USED S 695 SC 31 USED 
11 /34-A CPUSET : SC03/BM USED 

s 4,500 
s 5,100 
s 7,800 
s 5,400 
s 1,200 
s 1,200 
s 500 
s 1, 950 
s 800 

USED S 150 WESPERCORP TD4 
DD11-PK USED S 50 ( TS11 EQUAL) USED S 600 
DEUNA USED S 1 900 81000 PRINTER USED S 4,700 
MSV11-PL USED S ' 200 CS32/CP12 PANE~SED S 1,500 

Call Those Who Offer More Than Just Price And Availability 

='=•:DIGITAL I f 
=:=;:CONSULTANTS 
VAX• PDP• LSI 

2363 Teller Rd. # 114 
Newbury Park, CA 91320 

(805) 498-4577 

deb DIGITA L 
OEALE i=IS 
A SSCX::IATIO N 

2377 Crenshaw Blvd. , # 165 
Torrance, CA 90501 

(213) 212-7106 
ENTER 616 ON READER CARD 

we Rent 
VAX svslems 

• Short term rentals on systems and peripherals 
• Purchase accruals 
• Sales of new and used equipment 
• DEC maintenance guaranteed 
• Fixed price freight/installation packages 

available 

A_ s elling and Leasing Computers f or 18 ~ars 
4 CS Equipment Corporation 

26319 1-45 North 
The Woodlands, TX n380 
713-363-9126 

ENTER 620 ON READER CARD 

Ru ns on IBM PC, XT, AT, PS /2 and Compati bles 
Trudtnwrlo vno:z. vnzo - Dt!(tta/ f:qu1pmtn1. IBM PC. XT - IBM Curp. 11,,rultJ - Hrrrwlts Cumpwtrr Ttrhnolu!l\', 7Htrotru - 7ilanJ111u Im 



NEW /USED EQUIPMENT . 

We Buy & Sell 
NEW & USED 

EQUIPMENT 

CLINTON 
DIGITAL INC. 

Call Today 
for Price & Delivery Quotes. 

770 WATER STREET 
FRAMINGHAM, MA 01701 

TELEPHONE: 
(617) 877-9564 
IN CALIF. (818) 767-8845 

·oEC is a registered trademark _ 
of Digital Equipment Corporation. 

ENTER 628 ON READER °"RD 

138 HARDCOPY /September 1987 

NEW & USED 

BUY mamaomD™SELL 
SYSTEMS • MODULES 

PERIPHERALS 
VAX• Q-BUS 

UNIBUS 
COMPETITVE PRICING - CALL TODAY 

617-547-4005. 800-892-9230 
FAX{617) 354-1417 TELEX374-8460 

LET us QUOTE YOU OIGIT ... L 

ON ALL OF YOUR DEC NEEDS ctb ~~~~~noN 

ENTER 614 ON READER CARD 

MR I COMPl'TERS 

WE BUY & SELL 
NEW• USED 

DEC COMPUTER HARDWARE 
SYSTEMS • CPU'S 

DISK • TAPE • TERMINALS 
PRINTERS • MEMORY• PARTS 
DEC COMPATIBLE EQUIPMENT 

GREAT PRICES SUPER VALUE! 
WARRANTED ELIGIBLE 

FOR DEC MAINTENANCE 

NEED BETTER UNIBUS 
PERFORMANCE? 

CALL US ABOUT USl/HSR 
As featured in the Sept. '86 and Feb. '87 issues of .Hardcopy. 

USl/HSR ACCEPTED FOR DEC MAINTENANCE 
7310 W. McNab Rd. Ste. 209 
Ft. Lauderdale, FL. 33319 Q::t) 
305-972-5500 ENTER6290N READER CARD 



NEW /USED EQUIPMENT 
I 

Cash Paid Now 
When buying used 
DEC* equipment, 
ask the sellers . . . 

-WANTED-
Do you belong to the 

DIGITAL DEALEf.S ASSOCIATION? 
If not, why not? 

Don't you think you shol:Jld? 

ddoDIGITAL 
DEALERS 
ASSOCIATION 

A trade association formed 
in 1982 to promote ethical 
dealings in the secondary 

For more DEC* hardware market. 
information: (313) 4 75-8333 
ENTER 828 ON 107 S. Main Street Suite 202 
READER CARD . . I 

Chelsea, M1ch1gan 48118 
'DEC is a registered trademark of Digital Equipment Corporation . 

ENTER 610 ON READER CARD 

RA 81 Disk Drives 
8000 Series Systems 
Microvax 11 Systems 

- New or Used -

ENTER 621 ON READER CARD 

BOSTON BOARDS & SYSTEMS, INC. 

Systems 

DRIVES!! 

New Location Larger Facility 
55 Rear Main Street, Kingston, MA 02364 
Make One More Call: Ask For Sales!! 

(617) 747- 6222 
Our Guarantee Is Our Reputation 

Boston Boards 
& 

PRICE Systems 

REDUCTION''' DEC SYSTEMS!! 
RA60 TU77 • • • 11 /03 11 /70 
RASO TU78 READY TO SHIP!! 11 /23 11 /730 
RA81 TU80 11 /73 11 /750 
RD53 TK50 COMMUNICATIONS!! 11 /24 11 /780 

11 /44 11/785 
CLUSTER!! DHU11 DMF32 11 /84 MicroVAX 11 

HSC50-AA HSC5XCA g~6~ 1 g~1~32 MEMORY!! 
SC008-AC Cl750 PDP/VAX 
HSC5XBA Cl780 KENNEDY FU.JITSU MicroVAX 

WE ALSO BUY NEW & USED EMC2 • . L <S 2)'" 3E ~T .M . 
EXCESS *DEC INVENTORY CIP!,.1~!:. CONTRPL EMULE.. X ~::nduc!Dr 

TELEX #928067 dnln'I,.-;.:. ~e •· 'nil:. ..,Diii! . . mo FAX# (617) 747-6255 Digital is a registered trademark of Digital Equipment Corporation DATA T.M. i:i ~aom 
ENTER 630 ON READER CARD 
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NEW /USED EQUIPMENT, 

whyESS isTHE ANSWER FOR allyourDEC*needs 

ELECTRONIC 
SERVICE 

SPECIALISTS 
A Bell Atlantic'" Company 

CALL US FOR QUOTES 
REPAIRS/BUYING/SELLING/ 
RENTING/TRAINING/LEASING 

PHONE: 414-255-4634 

FAX: 414-255-5418 

TELEX: 260183 
ESS LTD MEFS 

ESS 
N92W14612 Anthony Ave. 
Menomonee Falls, WI. 53051 

deb"'°''"' DEALERS 
A.88CX:IATION 

'Registered Trademark of Digital Equipment Corporation 

• 11 YEARS IN THE DEC* BUSINESS 

•PDP 8 TO VAX, AND PERIPHERALS COVERAGE 

•5 DAY STANDARD TURNAROUND ON REPAIRS 

•OPTIONAL 24 HR. EMERGENCY REPAIR 

•ADVANCE SWAP/EXCHANGE PROGRAM 

• 120 DAY WARRANTY 

•LEASING OR RENTALS 

•FLAT RATE REPAIR PRICESNOLUME DISCOUNTS 

•UPGRADES AND ECOs AT NO ADDITIONAL COST 

•TRAINING, AT YOUR FACILITY OR ESS's 

•AN INVENTORY IN EXCESS OF 100,000 ITEMS 

·SAME DAY SHIPMENTS ON PURCHASES 

•OPTIONAL 24/7 COVERAGE 

• PERSONALIZED SERVICE/COMPETITIVE PRICES 

ENTER 632 ON READER CARD 



NEW /USED EQUIPMENT 

Data/ease can develop 
a custom system & 
financial package 
to fit your system 
requirements. 
Whether you plan 
to purchase or 
lease, the savings 
can't be beat. 

1061 S. Melrose, Placentia, CA 92670 
FAX (714) 632-9248 

•Registered Trademark of Digital Equipment Corp. 

ENTER 635 ON READER CARD 

. If you're serious about finding 
New or Used Computer Equipment, try ••• 

._.._ ___ ._._ 

..._. ·--- ~­

._.. .... - --- .. -
~~- ----­~--- .. --.-

~t fl"'! a V'2 
~(Jltt On.fl! 

11/750, 11/780 or 
MicroVAX II 

Configured to your specifications 

1061 S. Melrose Placentia, CA 92670 

(714) 632-6986 

September 1987/ HARDCOPY 141 



NEW /USED EQUIPMENT 

California Boards-A Reliable Source 
ForBuyingAndSeUing DEC Equipment. 

California Boards is one of D E c 
the largest distributors of new and * 
refurbished secondary and after-
market equipment-our customers 
rely on our huge inventory of 
options, upgrades, terminals, 
modems, modules, spare kits and 
o\i1er hardware. 

California Boards is one of 
the nation's largest buyers of used 
systems and peripherals-our 
customers rely on us to buy the 
hardware they've out~rown. 

California Boards has one of 
tfle nation's largest and most 
comprehensive test facilities-our 
customers rely on the fact that 
our entire inventory of unused 
arid used/refurbished hardware is 
tested and certified operational on 
our own test beds. 

California Boards customers 
rely on our educated staff for 

all their ?omputer ~eeds !ncluding S~STEMS 
depot printer repair, leasing, 
financing and maintenance. 

California Boards is prompt-
our customers rely on our quick AND PERIPHERALS 
response. Whatever the need. 

For more information, call or• PURCHASE 
write: California Boards • SALES 

4030 Spencer Street • INSTALLATION 
Torrance, CA 90503 DE INST .. LLATION 
(213) 542-3000 • - "' 

Fax (213) 542-4294 • MAINTENANCE 
Telex 6502240619 • PRINTER DEPOT REPAIR 

WE DO IT ALL 

California 
Boards 

ENTH 636 ON RIADH CAllD 
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NEW EQUIPMENT 

DIGITAL EQUIPMENT DISK 

RAfiO-AA 205 MB REMOVABLE DISK DRIVE 
RAH I -AA.AD 456 MB DISK DRIVE I 20 I 240 VOLT 

$ 12,395 
10.795 

FUJITSU DISK DRIVES ...... ~r~t 
·:::::::===:::=:=::::::=:~:::~=~=~:~~~~~~~:~==~=}~:~:}~:::~=~==:::~=~=::::~=~:::::::::::=:=::=::= .·.··:·=·=-:·=::::=====:::=:=:=:::=:=:::::== =~=r~r~:::~=~= rr~~~ttt~{:~{:~{{{:~=~=~ ::::::::::::::::::::::::: :-=·====::======:::=====:::::=:=:::======:·=·=====:::== 

M2:l3:lK 8 INCH :327 MB WINCHESTER 
M2:144K 8 INCH 690 MB WINCHESTER W/ FAN 
M2:l5IA 10.5 INCH 474 MB WINCHESTER 
M2:l61A REV E 10.5 INCH 689 MB WINCHESTER 

$ 3.900 
7.695 
7,595 
8.495 

CIPHER TAPE 

F880 MICROSTREAMER 1/ 2 INCH TAPE DRIVE 16011 t!PI 
M890 CACHE TAPE 1/ 2 INCH TAPE DRIVE 1600 BPI 
M891 CACHE TAPE 112 INCH TAPE DRIVE 1600 BPI 
M990 GCR 112 INCH TAPE DRIVE 1600/ 3200/ 6250 BPI 

DUAL DENSITY OPTION FOR F880, M890, AND M891 

$ 2.795 
3,395 
3,695 
6,195 

450 

CO.\TROL DAT A CORP. (CDC) 

XMD 

9772-850 MB 14 INCH DISK DRIVE 
9772-1.3 GB 14 INCH DISK DRIVE 

FSD 

9715-300 MB 9 INCH FIXED STORAGE DISK 
97 I 5-340 MB 9 INCH FIXED STORAGE DISK 
9715-515 MB 9 INCH FIXED STORAGE DISK 

EMD 

9720-368 MB 8 INCH MODULE DRIVE 
9720-500 MB 8 INCH MODULE DRIVE 
9720-736 MB 8 INCH MODULE DRIVE 

RSD 

$ ~ .J95 

I 1,595 

5,395 
6,395 
6,995 

3,995 
4,595 
5,495 

9710-80 9 INCH 80 MB REMOVABLE STORAGE DISK 4,895 

WREN II and Ill 5-1I4 INCH FULL HEIGHT DISK DRIVES 

94155-48 MB $ 795 94166-101 MB $ 1,295 
94155-67 MB 895 94166-141 MB 1,395 
94155-85 MB 950 94166-182 MB 1,495 

SUBSYSTEMS FOR THE ABOVE DISK AND TAPE PRODUCTS ARE ALSO AVAILABLE AT SUPER LOW PRICES. 

K :-; KIMBERLY ELECTRONICS - - ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -.a...::: I to f.{ ou tt• 17 \ o rl h • Suitt> .! I ll • Pc1r<111H 1s \ I 117tii.! • .'-:lllJ 1'\.l - 1(111' 1 •I n \ .I ~ O l - lX7 - llX72 

ENTER 617 ON READER CARD 



NEW /USED EQUIPMENT 

DEC FALL FESTIVALS 

MEMORIES 
MF20- M . . ........ S2.200 
MS11 - K E .... , .................... S150 
IMS11 -LD .................•........ s275 
MS11 -MB ............... . . . .... •375 
MS86- BA . . . . . . . . . . • . . s2.400 
MS630-AA . S695 
MS630-BA , S850 
MS630-BB . . ........•..... S950 
MS780-FD . . ... S35,P 
MS780 -0A .... S200 
MSV11 · 0B ..... 5 65 
MSV11 -00 . . ......... , . .... S95 
MSV11 -PK . . ............ 5375 
MSV11 -PL ..•. S4 95 
MSV11 -QA . . , • , . • • , , , , •• , .. S560 
MXV11 -AC . . .. S195 
POP 11 / 05 Mem .. . ..... 5 1 85 

CPU'S 
POP 11 / 2 4 - A C ................•.... SS,500 
POP 11 / 3 4A-VX ............• , • . . . s2, 900 
POT 11150 - CE . , , . S975 

MISC. 
BA11 - AA . . ..................... S2.600 
H7140- AA P o - er Supply .... 52.600 
H7400 Power Supply . ..... S280 
H744 P o - er Supply .........••...... • 135 
H745 Po-er Supp l y . . ..... S95 
lnfotron 480 -4 MIJX ..........•...... $ 495 
LA36 -CE . . .... $285 
.M J 11 - B .................•• ,. - •..... $400 
MAV11 -A A . . ........... $ 120 
Tektroni• 4631 Copier . . .......... $ 750 
VT52 - AA . . . . . . . . . . . . . . . .• . . . ..... S 195 

DISKS 
AB730 Con troller M8388 ............. S925 
AK05K -DC . . . . . . . . . . . . . . . . . . • • . . S45 
AK06K -DC ....•.............••..... $240 
AL 11 C ontroller M o dule ..... S695 
RLV 11 Contro ller .................... S195 
AX0 1 - BA .................. • ....... &350 
AX02 - PA . . ......... S595 
RXV21 Controller ................... 5 12 5 

CPU BOARDS 
11 / 03 K011 - F . . . S230 
11 1 23 • CPU Board KDF 11 - B . S650 
11 / 24 KDF11 -UA . . . . S425 
11 / 34A C PU Set KD11 -EA ............ S750 
F1007 ........................... 526,000 
F1008 . , .. , .... S 14,200 
F,009 . S 16.250 
KA820 AA . . .. $ 15, 000 
tf.011 -HA , .. , . , . S190 
KMC11 - B ....... 52 .200 

KX T 11 - AA . 
KXT 11 - CA . 
T1012 . 
T1020 . 
VAX 11 / 785 M odule• . 
VAX 730 CPU Kit 
VAX 8600 M odu l es .. 

OPTIONS 

. S4!.0 
. . s7;e:r; 

... s2. HHI 
•..... S3, 9U' 

. C•ll 
......... $4 ,400 

....... CALL 

861 -UP/ AA . . . S59,000 
A011 - K . • Sl , 500 
ADV11 -A . . •.. S600 
4A-FP785 -AA ..........•.•........ S6,900 
4AK86-AA ........• • • .• , • , ....... S94,000 
BDV11 -AA ........ , . • . . ....... S245 
OL11 -W . ................. , ......... 5115 
OLV11 - F . . ........ S165 
OM C 11 ·MA ....... , • • . • . • • . ..... S35 0 
OMF32 - M .........•.•.•.• , ..... S990 
OMV11 - N .......................... S900 
OMZ32 - M o dule .................... S2, 1 00 
OU11 M 7822 ..... . , • • . • • • • . . .. . . S720 
OW750 ........... , , • , • •• , . . ... S3,200 
OZV11 - M . . . . . . . . . . . . . . . . • . . . 5430 
OZ11 -M .. S295 
OZ1 1 - N . . S295 
DZ32M . . ..•• , ••.•• •........ S595 
FP11 - A . . S375 
FP11 - F . , ....... S1 ,300 
FP86 . . ..... 517,800 
FP 730 . . .... Sl , 750 
FP 780 . , ... S3.500 
FPF11 . . ........... S600 
K E4 4 - A "' C IS " . . ...... 51 . 100 
KK11 - A . . ........ S350 
KK11 - B .................•• , ....... 51 . 250 
KTF11 -AA MMU Chip . . ....... S 175 
KT 24 . . ............... 5200 
KU 780 W CS ....................... S900 
L000211 1 750 CPU B oard . . ..... Sl , 400 
L000311 / 750 C PU Board ........... Sl . 700 
L0004 Unibus I n t erface ....... Sl . 9()0 
L000 5 11 / 750 C PU Soa rd . , ........ S475 
L0006 Diagnostic M o dule ............ s2. ooo 
L0007 Massbu s A daptor. AH750 ...... 5 1 , 200 
L00 11 750 Contro ller ................ 5 475 
L 0 100 ... S3 ,600 
L0101 .. . , . , . , ... , .... , . , .. , . , . , 53 . 180 
L0102 . . ........• , ........ 52. 400 
L0105 . . ... S5,80:> 
L 0107VA ..... s3.55('1 
L0109 . . .... , ...... , .. , . , ... 52 , 375 
L0224 . . ........ c.750 
L0230 ...... S28 000 
L0231 . . , .. 526 .000 
LP11 Interface . . ..... S200 
TMS 11 Tttpe C o ntrol ..... S675 
TS11 -AA . . .... 52. 495, 

BEi 
INCORPORATED 

119 The Great Road 
Bedford, MA 01730 

Off» TA• 
Dl!:ALl!RS 
ASSOCIATION 

(617) 275-6800 
LA. Branch 800-331-6140 

In LA. (504) 641-6140 

Immediate Delivery 

ENTER 639 ON READER CARD 

I.it rinrAOK/CS fNC. 
" THE FIRST NAME IN SECOND SOURCE " 

BUYS - SELLS - LEASES 
NEW & USED DEC® EQUIPMENT 

VAX COMPUTER SYSTEMS, PERIPHERALS 
DISK & TAPE DRIVES, MEMORY 

MICRO VAX II 

IMMEDIATE DELIVERY 
ON 90% OF ALL 

DEC ITEMS! 
,,D~DD~D rM s~~~u;F~ 
~ ~ ~ MFG'S LIST PRICE 

MULTITRONICS INC. 
340 Manley Street 

W. Bridgewater, MA 02179 
TELEX 517030 

FAX MACHINE 11617-584-8172 

Call Today For a Quote 
WITHIN MA (617)584-2800 

OUTSIDE MA .(800) BUY-A-VAX 

Registered 1raoemarks o l 01911a1 Equipment Corp orahon 
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SYSTEMS & PERIPHERALS 
• CPUs • MEMORIES 
• DISC & TAPE DRIVES 
• CRTs • TERMINALS• PRINTERS 
• INTERFACES Etc . 

~DIGITM 
COMPUTER 
EXCHl\NGE INC 
27773 lr'ldus1roal Blvd Hayward CA 945•5 

CALL·(415) 887·3100 
FAX (415) NH590 TUC 709536 

NEW for PRO 300 
•NEW AFFORDABLE MEMORY 

BOARDS for PRO 350 I 380 

•DI SK DRIVES - BIG & FAST 
for P/OS V 2 1rnd V3 

•RAM- DI SK SOFTWARE for 
Micro/RSX, 1 lM( + ) & P/O S 

Ca ll ( 41 5) 4 20-9579 
Proto Sy stem s 

1238 Josephine St 
Berkeley, CA 94703 
RSX , P/05 & PRO ere tredemerlu 
of 01gitel Equipment Corporet1on 

To tap the lucrative DEC mar­
ket effectively and economi­
cally, start with a Hardcopy 
classified. Hardcopy Class­
ifieds are an economical way 
to advertise equipment ser­
vices/repairs , selling/trading 
equipment, help wanted or pos­
itions wanted. Place your class­
ified ad today. 

Call 714-680-0811 . 

VAX USERS: 

DCL 
WHILE USING 

EDT 
OWEN+DAVIS S19Q 
S·Y·S·T·E·M·S 

3100 Airway. 116, Costa Mesa. CA 92626 
714-540-8878 

30-DA Y WARRANTY 
OVERNIGHT DELIVERY 
LKUJ-A ....... 14-KEYPAD NUMERIC LA-36 ...... $75 
LP05-WA ....... 13DLPM DRUM PRINTER ... 750 
LP08-N ....... LPD1 & LP01 CONTROLLER ... 450 
LP08-P ...... MODULES ONLY SPARES KIT..... 300 
LP10-A/ D ...... MODULES ONLY SPARES... 550 
LP15 ...... .. MOOULES ONLY SPARES KIT... 330 
LPV11 ..... M8017 PRINTER CONTROLLER .... 200 
LOPS-EA ....... M8366 LOP 1/F MODULE .. .. 200 
l0P78 ........ LOP01 & CABLE TO WT78 .... .. 625 
LOP01 -AA ......... PRINTER 45CPS LOP. 650 
LS01 -EA ...... CENT101 132COL PRINTER ... 550 
LS8-E ..... M8342 W/CENTRONICS PRNTR .. . 700 
LS120 .... 54-11023 LOGIC BOARD SPARE.. 220 
LT33-DC ...... ... ASRJJ FRICTION FEED ... .. 250 
l T35-CC ......... KSR35 FRICTION FEED ... 350 
ME11 ......... G110,G231 ,H214 SPARES .. 300 
MF11-LP ..... 8 KW CORE W/BACKPLANE .... 100 
MF11-U8 .... 31KW CORE W/BACKPLANE ... 375 
MF11-UP ..... 16K CORE W/BACKPLANE. .... 275 
MF11 -UR .... 32KW CORE W/BACKPLANE .. 625 
MIB-EN ......... M847 BOOT FDR RKa.E........ 380 
Ml8-EP .......... M847 BOOT FOR RX01 .. 375 
MJ11 -A ..... MS147 MEM CONT MODULE... 580 
MJ11-AM ..... 16KW G235,G114,H217-C .. 450 
MJ 11-BM ...... 32KW G236.G116,H224 ... 850 
MM11-CP ....... G651 .H221 BKW CORE .... 380 
MM11-DP ...... G652.H212 16KW CORE .. 600 
MM11-E ... GID2,G1DJ.G225.G226,H207,M729 120 
MM 11-F G102.G103,G225,G226,H207,M1290 150 
MM11-l....G110,G231 ,H214 BKW CORE .. 180 
MM11-M G110,G231 ,H113 4KW CORE $80 
MM11-S G110.G231 .H214 SKW CORE . 1180 
MM11-U G114.G135.H217D.M8293 16K 375 
MM11-UP l2KB CORE SPARE MODULES 450 
MMV11-A H223/G653 4X16 CORE 240 
MMB-AA BKW CORE POPS-A 350 
MM8-AB 16KW CORE POPS-A 750 
MM8-E .............. 4KW CORE POPB-E .............. $80 
MM8-EJ ............ 8KW CORE PDPB-E ........... 1350 
MM8-IA ... 4KW X 12BIT MODULES ONLY ... 120 
MR11-D8 .... M792-YE BOOTSTRAP LOAD ... 180 
MR78-8C ... WORD PROC ROM FOR WP78 .. 180 
MR78-8D WORD PROC & COMM OPTION 220 
MRI 6-Sl... M1703,M1705 PARALLEL 1/F. . 320 
MRV11-AA ........ M7942 4K x 16 ROM ........ 180 
MS11-FP .... M7S47-AD BK MOS MEMORY .... 70 
MS11-JP ..... M7847J 16K x 18 BIT RAM .. ... 90 
MS 11-KE ........... M7984 64KB MOS ......... $320 
MS8-AA ..... MS311 -YA 1K RAM MEMORY .... $90 
MS8-AD ..... M8311 -YD 4K RAM POPS-A ..... $220 
MS780-DC ... M8210 64K MOS MEMORY .. $380 
MSV11-8 ....... M7944 4K x 16 BIT RAM ....... $70 
MSV11 -CD ... M7955 16K x 16 BIT RAM ... ~220 
MSV 11-DC ... MBD44 16K x 16 BIT RAM ... 220 
MSVl 1-00 ... M8044 32K x 16 BIT RAM ... 250 
MXV11-AC ....... M8047 32KB & 21/F ....... $375 
MXV11-A2... .... ROM SET TO MXV11AC ....... $80 
NC 11-AA ...... 1/F TO GAMMA CAMERA .. 850 
NNOl-8 ....... AOC TRANSFERS SPARES... 650 
NP03-LA ...... 2-ADC SPARES MODULES .. 750 
PCO 1 ............. RDR/PUNCH W /0 l/F . 450 
PC05 .......... ... RDR/PUNCH W/O 1/F. 700 
PC11-E ............ M7S10 1/F MODULE .......... 250 
PC1 XX-BA .... RAINBOW GRAPHICS OPT ... 375 
PC8E ......... READER/PUNCH WITH 1/F ......... 850 
PCB-EA .. M840 READER/PUNCH l/F ONLY 250 
POPB-A-400 ... CHASSIS & SUPPLY ONLY ... 350 
PDP8-E ....... CHASSIS & SUPPLY ONLY ....... 420 
PDPB-1 ........ CHASSIS & SUPPLY ONLY ..... 320 
PDP8-l... ..... CHASSIS & SUPPLY ONLY 220 
PDPB-M ....... CHASSIS & SUPPLY ONLY... 360 
POPl 1-03 ..... CHASSIS & SUPPLY ONLY ... 420 
PDPl 1-04 .. .. .. CHASSIS & WO SUPPLY ...... 220 
PDPl 1-05 ..... CHASSIS & SUPPLY ONLY ..... 520 
PDPl 1-1 0 ..... CHASSIS & SUPPLY DNL Y ... 320 

No payments due for 10-DA YS to 
give you time to install and test 
our spares. Telephone orders 
accepted. (We also DROP-SHIP 
directly to your customers under 
your name if needed.) Same day 
shipping on most items. No extra 
charge fo expedite orders. Manr. 
more spares and options are listed 
in our new 1986 40-page catalog. 

CALL TODAY! 

1-(800)443-6400 
(In Texas Call: (114)178-4031) 

FEDERATED CONSULTANTS 
2306 COUNTRY VALLEY 

GARLAND, TX 75041 

ENTER 638 ON READER CARD 



NEW/USED 

EQUIPMENT 

-DEC-
NEW& USED 

BUY-SELL- EXCHANGE 

PDP11 & VAX 
& COMPATIBLES 

SYSTEMS • PROCESSORS 
MEMORY • PERIPHERALS 

OPTIONS • MODULES 

LAKEWOOD 
COMPUTER CORP. 

436 LINK LANE 
FORT COLLINS, CO. 80524 

(303) 493-6406 

Ti·' I 

BUY• SELL 
RENT• LEASE 

USED 
DECMATES & 

RAINBOWS 
Systems & Upgrades 

item, inc. 
5510 Cherokee Ave. # 320 

Alexandria . VA 22312 
800-367-4836 0 1' 703-941 -1860 

Consider Microlek lor you next DEC 
compater parc:hase mul SAYE 20-50% over 

manmctaren list price. 
Only Microtek protects your equipment 

investment with a lbree way gaaranlee. All 
..Wpment leaving oar lac:ility is rec:omlitionetl and 

eligille for DEC llaialeaaace Service. And, lor 
added security, is crated to insure against damage 

daring shipping. Whatever your computer 
hardware needs. Microlek can meet them with 

oar large inventory and DEC application 
specialists. CaD today lor current prices 
and detailed information. 

216/234-8040 1-800-828-0303 
BUY SELL LEASE TRADE 

TCP/IP for your PC 
Networking for the IBM PC, AT, 
and compatibles with the ARPA 
standard TCP/ IP protocol family. 
These programs can be used to 
communicate from PC to PC, but 
more important ly , they can be 
used to communicate with other 
computer systems, such as Berk­
eley Unix, and many mainframes 
and wo rkstations. 

ENTER 640 ON READER CARD 

Progra ms Included : 
• File transfer : ftp , rep , tftp 
• Remote login : telnet, rlogin 
• Electronic mail : smtp, mail 
• Remote printing : /pr 
• Information : finger , whois 
• Remote execution : rexec , rsh 

Requires PC-DOS 2.x - 3.x, 256K, 
one floppy , and a network . 
Binaries $400; programming lib­
raries $500 . 

Networks Supported: 
• 3COM 3C500 & 3C505 Ethernet 
• BICC lsolan 4117 Ethernet 
• lnterlan Nl5010 Ethernet 
• Protean p1300 & p1340/ 4 Ring 
• Scope DDN Microgateway X.25 
• SLIP (Serial IP) on asyn ch port 

ftSoftware. Inc. P.a. Box 1so 

P 
Kendall Square Branch 

Boston. MA 02142 
(617) B6B·'IB7B 
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COMING NEXT MONTH 
~ A MINI BUT SUPER 

INVASION-Heavily Armed 
Minisupercomputer Vendors Are Aiming 
An Invasion At DEC's Scientific And 
Engineering Market 

~ PARALLEL PROCESSING 
SYSTEMS: Now An Option For VMS 
Installations 
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~ CIM: Will It Ever Realize Its Potential? 

~ DIRECT FROM DEC EXCLUSIVE: 
Engineering Philosophy Behind DEC's 
New Product 

• STORAGE ALTERNATIVES For 
The VAX 



SCSI HOST ADAPTER 

The CMD's CQD-200 SCSI host 
adapter is the best solution to 
bridging DEC MSCP protocol 
and SCSI optical , magnetic 
disk and tape products. 

Features include: 
• Single dual-wide board 
• 18- or 22-bit 0-Bus MSCP compatible 
• Block mode OMA 
• 16 KB sector buffer 
• Command queueing and seek optimization 
• Support up to 7 SCSI devices 
• SCSI bus transfer rate up to 2 MB/sec 
• Support disconnect/reconnect capability 
• On-board utility to format, qualify drives 
• Drive configuration is stored in on-board 

non-volatile RAM (NOVRAM) 
• Dynamic defect management 
• Offer an upgrade path to SCSI optical disk 

and magnetic tape products 
• Very cost effective 
• Available now 

For more information or to order call: 

1-800-4-CMD-TEC 
(1-800-426-3832) 

In California call: (714) 549-4422 

~ ... , CMO 
- - - rECHNOLOGr~~~ 
~INC. 

T.M. 

The CMD Technology CQD-100 is a cost-effective disk 
subsystem that consists of an on-board 3112 inch 

Winchester drive and an MSCP compatible controller. 

3851 South Main Street 
Santa Ana, California 92707 

(714) 549-4422 •FAX: (714) 549-4468 
• 18-Bit or 22-Bit Q-Bus, MSCP 

Compatible 
• Formatted Capacity 

20 to 140 MB 
• 1 to 1 Sector Interleave 
• Block Mode OMA 
• ECC 
• 16 KB Sector Buffer 
• On-board Utility 

• Easy to Install 
• Plugs Directly into the Q-Bus 

Backplane of LSl-11 or 
MicroVAX II 

• Requires 1 Quad-wide Slot and 
3 Dual-wide Slots 

• Connector for External Drives 
• Competitive Prices 

• Dealers Inquiries Welcome 

• MSCP, Q-Bus. Micro/PDP-11 . LSl-11 , MicroVAX II are trademarks of 
Digital Equipment Corporation 

ENTER 671 ON READER CARD 



Highest Density, Superior Price/Performance, Proven Reliability, Comprehensive Support 
• VBIRAM 10-128 MB Memory Upgrade for the VAX 82XX/ 83XX 
• VXR8600 4-16 MB Memory for the VAX 8600/ 8650 
• VXR8800 16-64 MB Memory for the VAX 85XX, 87XX, and 88XX 

VAX and VAXBI are rrademarks of 
Digiral Equipment Corporation. 
VBIRAM is a rrademark of Clearpoint, Inc. 

CLEARPOINT INC. 
ENTER 672 ON READER CARD 

If my memory serves me right ... it must be Ckarpoint. 

99 South Street• Hopkinton, MA 01748 
U.S.A. 1-800-CLEARPT Telex: 298281 FAX: 617-435-6184 

Maeeachwetts 617-435-5395/ 435-2301 
Europe: Clearpoint Europe B.V. Tel: 31-23 273744 

Telex: 71080 FAX: 31-23 273382 


