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SMARISTAR 4GL ENVIRONMENT 
SUPPORTS ARIEC'S YEARLY GROWIH c~t•t• 

SMARTSTAR Keeps Pace With 
Video Firm's Fast-Forward Growth 

"We started with a single VAX 
three years ago," says Artec Dis­
tributing Inc.'s VP of Information 
Systems, Gregory Casto, "and now 
we have five. SMARTSTAR~ unlike 
some of our other software prod­
ucts , kept pace with our rapid 
growth. As we upgraded, we wanted 
to keep our big investment in 3GL 
languages, and SMARTSTAR's 
bidirectional features let us do that, 
as well as allowing us to access Rdb 
and RMS files, something the other 
4GI..:s we evaluated couldn't do." 

Artec Distributing, Inc. , is a pre­
recorded video cassette software 
distributor whose growth has been 
phenomenal, even by the standards 
of this fast-growing industry ... 
600% in only 4 years! 

"SMARTSTAR's scrolling regions 
capability enabled us to implement 
our order entry systems easily, and 
SMARTDECISION's Lotus­
compliant spreadsheet/graphics 

capabilities are critical to our sales 
support. Also, SMARTSTAR's rapid 
prototyping ability is significant in 
developing new applications as we 
need them," Mr. Casto concluded. 

SMARTSTAR is today's leading 
SQL-based 4GL application develop­
ment environment designed exclusively 
for VAX/VMS. It is an ideal interj ace 
to Rdb and RMS, and it implements 
the Digital Standard Relational Inter­
face . Features include functional 
menus, scrolling regions and windows; 
and now SMARTDECISION,'"our 
Lotus-compliant spreadsheeUgraphics 
option. 

Now, for your convenience, you 
can purchase SMARTSTAR from 
STI bundled with Digital software 
products, including Rdb , CDD/ 
plus, VIDA, VAXlink and more. 
This means you have just one 
number to call for sales , service, 
maintenance and applications 
assistance! 

VAX, VAX/VMS, VAXlink, Rdb, COD/plus, RMS, VIDA, and VAXtink are lradcmarks of Digital Equipment Corporation. 

Atlama Boston Chicago Dallas Dayton Irvine Los Angeles New York Ph1ladelphiil San Diego San Francisco Toronto Seaule Wlshmgton, DC 
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Using a VAX for data acquisition 
and signal processing? Ask about 
us~ our world standard signal pro­
cessing software, with more than 
2,000 installations in 40 countries. 

For details or a SMARTSTAR dial­
in demonstration, please call toll­
free: 800-235-5787. Or, write for 
literature. 

Signal Tachnology Inc 
Providing quality software to D1g11al's VAX community 

for mort than a decade 

Signal Technology Inc. 
5951 Encina Road , Goleta, CA 93117 

(805) 683-3771 (800) 235-5787 
Telex 650-280-1641 
FAX (805) 967-0871 
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- " J Our Ethernet Terminal Server Speaks LAT. ·Everywhere. 
Which is good news for performance-minded ports up to 32 lines, in a package only 4 Y2 inches 

companies. Our new Performance 4000 Ethernet high. Run all 32 at 19.2Kbps, or 16 at 38.4Kbps. 
Terminal Server is fully LAT-compatible. No Simultaneously. You also get better multiscreen 
special hardware interface, no new driver, no displays, enhanced security features, plus a 
network management software lllii;ii;;i!;;;i;;i_.~ superset of DECserver com-
required. Plug it in and put mands and VMS -like com-
it to work. It will deliver a lot mand editing. 
more performance than the So if you're thinking of 
DECserver 200, for a lot less expanding your Ethernet 
cost per line. Local Area Network, call 

It also provides more our Emulex offices world-
room for expansion. The wide and ask about the 
Performance 4000 sup- Performance 4000. 

Performance 4000 Ethernet Terminal Server 

Call (800) EMULEX-3 , or 3.E Regional Offices: Anaheim, CA (714) 385-1685 Atlanta, GA (404) 587-3610 

(714) 662 5600 · Cal'~ · Burlington, MA (617) 229-8880 Chicago, IL (312) 490-0050 Dublin, CA (415) 829-1170 
- In I Or~Ia - - Teaneck, NJ (201) 836-3717 Washington, DC (703) 264-0670 

Emulex Corporation International Offices: Bracknell 344-484234 Munich 89-3608020 Nort h Sydney 2-957-1669 
3545 Harbor Blv d. ® Paris 134-65-9191 Tokyo 3-234-8951 Toronto (416) 673-1211. 

C EMULEX LAT and DECserver are registered trademarks of D1g11al Equipment Corp. 
osta Mesa, CA 92626 © 1988 Emu lex Corporation, Inc. 
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MICROVAX Ill 

MICROVAX II 

THE Cl-MIVS-EDC FEATURES 

• 8 megabytes on one board. 
• On board 32 bit ECC generation for 

single bit error correction, double bit error detection. 
• Hardware and software compatible with any Microvax II. 
• Control Status Register (CSR) for error logging. 
• MicroVMS Error Logger Support. 

QBUS 

PDP 11/23, 11n3 

THE Cl-OBUS-EDC FEATURES 

• 2 or 4 megabytes on one board. 
• Dual width. 
• Single bit error correction, double bit error detection. 
• Runs DEC diagnostics . 
• Block Mode OMA. 
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MEMORY 

THE Cl-MIV3-EDC FEATURES 
• 8MB or 16MB on one board. 
• Hardware and software compatible 

with the Microvax 3000 series. 
• Double bit error detection, single 

bit error correction. 

QBUS 

PDP 11n3, 11/83, 11/84 

THE Cl-PMl-EDC FEATURES 

• 4 megabytes on one board. 
• Block Mode OMA. 
• Full PMI support. 
• Battery back-up. 
• DEC software and diagnostics compatibility. 
•Interrupt on double bit errors with LED indicator. 
•Extended control status register implementation 

for diagnostics logging of soft RAM errors. 

MICROVAXll 

THE Cl-MIV16 FEATURES 

• 16 megabytes on one board . 
• On board pari ty. 
• Hardware and software compatible 

with the Mlcrovax II. 
• Backplane space savings. 
• Power requirement savings. 

IBM PS/2 

THE Cl-SYS2-56 FEATURES 

•Available in 2MB, 4MB, and SMB upgradeable options 
and full SMB. ' 

• Up to 8 megabytes of parity memory in one Micro Channel 
slot. 

•Addressable in combinations of standard and EMS 
memory. 

• 4 Kbytes of user programmable PROM. 
• EMS support for DOS applications includes device drivers 

and utilities. 
• Full Micro Channel compatibility. 
• Compatible with the Programmable Option Select (POS) 

of Micro Channel. 
• 3 serial 1/0, 1 parallel, and 1 game port. 

Chris/in Industries 
Call Toll Free: 800-468-0736 (est.) 

P.O. BOX 1657 SAN JUAN, PR 00629 
TEL. 809-876-5205 TELEX 345-4170 (CHRISLN PD) 

FAX NO. (809) 876-6140 
'PS/2 AND IBM ARE REGISTERED TRADEMARKS DF INTERNATIONAL BUSINESS MACHINES. A 111~ 11/o& ot ~I QBUS, MICRDVAX II, MICROVAX, PDP 11/23, 11173, 11/83, 11/84, MICROVMS ARE TRADEMARKS DF 
DIGITAL EQUIPMENT CORPORATION. 



ON THE COVER: 
This month's cover 
illustration is by Timothy 
M. Kraft using Aldus 
FreeHandTM 1.0 on 
the Macintosh®ll. 

This magazine is not spon­
sored or approved by Digital 
Equipment Corporation. 
"DEC" and "VAX" are 
trademarks of Digital Equipment 
Corporation. Digital Equipment 
Corporation is the owner of the 
trademark "DEC" and is the 
source of all "DEC" products. 
For other Digital trademarks, 
see page 6. 
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Em.ulate The Best 
With The Brightest. 
There's no denying the availability of some outstanding dedicated terminals to 

access Digital~ Hewlett-Packard, and Data General® host systems. Which makes the 
task of precisely emulating the performance of those dedicated terminals on an 
IBM® PC or compatible a rather significant challenge. 

Based on the feedback we've received from SmarTerm® users, our family of 
terminal emulation software has met the challenge, passed every test, and surpassed, 
in the opinion of a host of enthusiastic users, the performance of the host system 
terminals being emulated. 

The reasons why we shine are fundamental. 
Every SmarTerm emulation is precise. So precise, in fact, that a dedicated 

terminal's SmarTerm counterpart fully emulates not only advanced performance 
features but also unique terminal quirks and bugs. 

Every SmarTerm emulation is easy to use. It's one thing to make software do 
what hardware does. It's another challenge to minimize software's human wear. The 
people designing our products understand the nature of the people using them. 

Every SmarTerm emulation is easy to learn. These days, training costs are a hot 
topic. Software intended to boost overall system efficiency must recognize the value 
of learning speed. We have. 

It's also easy to learn more about how SmarTerm emulations can help you 
shine. Your software dealer can supply all the details. Or you can contact us at 
(608) 273-6000 to request complete specifications and a demonstration disk of the 
SmarTerm emulation that precisely matches your requirements. nerSO!f ® 
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International Business Machines Corporation. Digital is a registered trademark of D1gnal Equipment Corporation Darn Gene ral is a registe red trademark of Data General Corporation. 
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HOME RUN WIRING 
Individual twisted pair cables are run from modular patching located in the wiring 
closet to an office wall plate. Ideal for prewiring full height/fixed wall facilities. 

MMJ is the DEC standard 
for data polarization. 
The unique off-set style 

prevents users from plugging data 
equipment into a voice outlet. All 
MOD-T AP's products are available 
with the MMJ polarization. 

MOD-TAP offers innovative 
solutions for all your communica­
tions wiring needs. 

Call today for your free DECconnect 
Solutions Application Note and our 
latest Applications Catalog. 

The MOD-TAP Communications 
Wiring System is a modular solution 
for voice and data building wiring. 
MOD-TAP System is not biased 
towards any particular manufac­
turer 's equipment or Local Area 
Networking design. 

llf)J)-'1111~ System 
285 Ayer Road 
P.O. Box 706 
Harvard, MA 01451-0706 

(508) 772-5630 

MOD-TAP System UK Ltd . 
City Commerce Centre 
Marsh Lane 
Southampton Hanis, S01 1EX 
England 44 703 212120 

Tradl"marks are the p roperty o f I heir respective owners. 
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The f<Mlowing are trademarks of Digital Equipment Corporation: 

A-to-Z 
ALL-IN-1 
COD 
DATATRIEVE 
DDCMP 
DEC 
DECalc 
DECconnect 
DECgr8J?h 
OE Cm ail 
DE Cm ate 

DECnet 

g~g~~~~~20 
DEC/Test 
DECUS 
DELNI 
DIBOL 
DNA 
Ew 
FMS 
GIGI 

UNIX is a trademark of Bell Laboratories. 
MS-DOS is a trademark of Microsoft . 
CP/M is a trademark of Digital Research, Inc. 

~~\~~O: ~~!r~di~"!a[~acfe~~eot~'Pf.uter, Inc. 

IAS 
IVIS 
LAN Bridge 
LASO 
LA100 
LOP02 
LSl·11 
MASSBUS 
MicroPOP-11 
MicroPower/Pascal 
MicroVAX 

PDP 
POT 
P/OS 
0-bus 
Rainbow 
RALLY 
Rdb/VMS 
RSTSIE 
RSX 
RT-11 
TEAM DATA 
TOPS 
ULTRIX 
UNIBUS 

VAX 
VAXBI 
VAXcluster 
VAX DIBOL 
VAXELN 
VAXFMS 
VAXlab 
VAX LISP 
VAX SCAN 
VAXstatlon 
VMS 
VT 
Work Processor 
WPS 
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The DCME-M30 Meets the 
Challenge - Highest Density 

Memory, First to Market 
Take your MicroVAX 3000 to the 
max! Clearpoint packs a full 32 mega­
bytes of memory onto the DCME-M30 
boards using state-of-the-art one 
megabit DRAMs. Also available in 
16 or 8 MB densities, C learpoint offers 
the best pricing for the best package. 

The DCME-M20 Releases the 
Full Power of Your 

MicroVAX 2000 
Order your DCME-M20 today and get 
the equivalent of MicroVAX II per­
formance at half the cost. The DCME­
M20 is available in 8 and 16 MB 
boards to upgrade the MicroVAX 2000 
to either 10 MB-or to the full 16 MB 
maximum of the MicroVAX micropro-
cessor. 

CZ. 
CLEARPOINT 

CIRCLE 151 ON READER CARD 

Clearpoint Research Corporation 
99 South Street, Hopkinton, MA 01748 

1-800-CLEARPT (253-2778) 
(508) 435-2000 

The DCME-M2 Offers the Full 
System Capacity of the 

Micro VAX II on One Board 
The 16 MB DCME-M2 is designed to 
run cooler and draw less power for 
maximum board life and reliability. 
Also available in 8 and 4 MB boards. 

Call or write for 
specific product 
info, the '88-'89 
Catalog and our 
Memory Pointers 
newsletter 

Clearpoint is a registered trademark of Clearpoint Research 
Corporation. DEC, MicroVAX 3000, MicroVAX 2000, 
MicroVAX II are trademarks of Digital Equipment 
Corporation. 



dig1tal revie\ r 

TARGET 
AWARDS 

Reflection 4 PLUS comes in first with 
emulation of the 16-color graphics in Vf340 
terminals and background communi­
cations. You get powerful productivity 
features like PC-to-VAX Backup and 
Restore. Keyboard remapping, letting 
you map long text strings to any PC key. A 
scripting language with 800 variables. 
Reflection works in popular networks, and 
even maintains multiple l.Xf sessions 
with WRQ's R-lAT™ or Digital's PCSA'." 

Reflection 4 PLUS gives you accurate 
Vf241 and 16-color ReGIS graphics emula-
tion for $349: Reflection 2 PLUS, for $2497 SQ FT WAR E 
combines Vf220 and Tektronix 4014 
emulation. With our 60-day satisfaction }-800-8PC-2V AX 
guarantee, there's nothing to lose. 1-800-872-2829 

"Poly·STAR/240 ignores the ReGIS polygon fi ll com­
mand used to color the stopwatch. 

Test was run on an IBM AT with an EGA and high-resolu-

tion color monitor. Screens were timed locally using one data ftle. \\alker Richer & Quinn, Inc. ~ 
files photographed are identical, except for product names. 
Software versions: Reflection 4-3. l;Smar'ferm 240-2.0b 2825 Eastlake Ave. E. , Seattle, WA 98102 
poly-STAR/240- 1. 1. 206-324-0350 FAX 206-322-8151 

·Plus shipping and sales tax where applicable. Aggressive quantity discounts apply. 
Reflection and R-LAT are registered trademarks of Walke r Richer& Quinn, Inc. SmarTerm, poly-STAR, and PCSAare trademarks of their respective holders. 



Reflection 4 Smar'J'erm 
PLUS 240 

Vf241 Terminal Emulation Yes Yes Yes 

Vf340 ReGIS Graphics Yes no no 

16-Color Display Yes no no 

Polygon Fill Yes Yes no 

Background Multitasking Yes no no 

RAM Used 220K 375K 430K 

Complete Keyboard Remapping Yes no Yes 

Back up PC Files to VAX Yes no no 

Variables in Command language Yes no no 
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Moving In 
PU BUSHER The Right Direction 
Carl B. Marbach When I was learning to fly an airplane solely by reference to instruments, 

I learned that an instrument needle centered and not moving shows that, 
although you have it right now, you can' t know what's happening. Are 
things getting better or worse? A better situation is a needle slightly 

off-center but moving slowly in the right direction. This not only tells you how far off course 
you are but also how fast things are improving. The mathematicians among us will recognize 
that it's the first derivative that really gives us the information. 

DEC is slightly off-center, but in the beginning of 1989 it's moving in the right direction. 
Some of this belief comes from hard facts, some from hope and some from history. DEC has 
made good moves at the right time before. 

Facts: The desktop is a major growth area for business computing. DEC's latest moves in­
clude a deal with Tandy Corporation (Radio Shack) to private-label DEC IBM-compatible PCs; 
an alliance with Apple Computer Inc. to connect Macs to VAX networks; the embracing of the 
X Window System standard as the user and graphical interface; and the recent purchase of a 
part of Mips Computer Systems Inc., a supplier of RISC workstations. All of these are a plus 
for DEC, addressing an off-center needle and moving it back where it belongs. 

First, it's good to see DEC concentrating on what it does best by not doing what it hasn' t 
done well: produce PCs. By adopting Tandy PCs as its own, DEC ensures compatibility and sup­
port while being able to provide an all-DEC solution to those customers who need one, all 
without having to compete in the cutthroat world of IBM compatibles. In addition, DEC recently 
signed an agreement with Lotus Development Corporation whereby Lotus will develop and 
support and DEC will market and sell application software for DEC's VAX/VMS systems, including 
DECwindows. 

Second, by ensuring connectivity to the desktop with both Macs and IBM PCs, DEC has 
taken the high ground for the VAX. If you want to tie the enterprise into one coherent network, 
no other computer connects as well to both the desktop and the corporate mainframe as the VAX. 

Third, the Mac has become famous for its user interface and object-oriented programming. 
Users love it because it's easy to use, and DP staffs love it because it 's easy to support. The P­
VAX X Window System server might offer a look that could be extremely similar to the now 
familiar Mac. If that's true, then using a VAX could be as easy (and DEC hopes as popular) as 
using a Mac. And if that's true, who needs a Mac? 

Finally, DEC has realized that putting all of its eggs in the VAXNMS basket might not be 
best for itself or its customers. Some of us need a better workstation environment than VMS 
offers, and because the DEC RISC project obviously didn't pan out, DEC has gone outside to 
buy the technology. The real trick here is to integrate the RISC workstation into the VAXcluster 
networking scheme in a truly seamless fashion without adding much more complexity to the 
mix. This is a challenge, but within the capabilities of the talented DEC engineers. 

If all of this comes true, then the face of DEC computing will change dramatically in 1989. 
Only a strong, aggressive and competitive company could make such a change and take such 
giant leaps forward, but isn't that what we've come to expect from DEC? DEC always has been 
a technology-driven company, and 1989 will be no exception. We'll see a lot of new technology, 
some new hardware, but most of all a profound change in the way we look at the desktop and 
DEC computing. 

Ken O lsen repeatedly has said that DEC wants to own the desktop. And although it ap­
peared for a while that DEC was giving it away, 1989 just might be the year that DEC makes 
a major move to finally make that come true. 
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If you thought Hewlett-Packard only 
made superior but expensive systems, 
maybe you should think again. 

Just take a look at original purchase 
prices and support costs over five 
years. You'll see that HP computers 
can cost up to 28% less than compar­
able IBM, DEC and Sun systems. 

Savings made possible thanks to HP's 
RISC-based Precision Architecture. 
And the reliability features we design 
into all our products to keep your 
service costs low and your systems 
uptime high. 

With Precision Architecture, we've 
both simplified and speeded up the 
computer. We use fewer instructions, 



8358 $140K 

HP 
fewer parts. So you get more power in 
a smaller box for less money. You can 
even upgrade most systems just by 
exchanging a few boards. 

And we build our computer systems 
around industry standards to give 
you true multi-vendor connectivity. 
Another considerable cost saving. 

We also back them with the respon­
sive support and service that has given 
HP the best overall record in Datapro 
surveys* over the past five years. 

All ofwhlch gives Hewlett-Packard 
computers a significant edge over 
our competitors. Just as they can give 
your company the edge over yours. 

For more hard facts about HP's 
approach to computing, call 1-800-
752-0900, Ext. 203A. The call is free. 
The savings could be substantial. 

F//09 HEWLETT 
~~ PACKARD 

CIRCLE 215 ON READER CARD 

950 $663K 

HP 

Note: The cost-of-ownership figures reflect the initial 
purchase price and 5-year hardware and software 
support costs for servers configured with operating 
systems, memory, mass storage and te rminal connec­
tions. Prices as of October 1, 1988. 
"Based on averaging six categories: Maintenance 
Effectiveness, Maintenance Res1xmsiveness, 
'Iroubleshooting, Documentation, Education and 
Software Support. 

© 1988 Hewlett-Packard Company 1802838 



Economic Colonization: 
Here And Now 

Dave Mallery Some thoughts on Inauguration Day: 
Much has been written about the so-called dynamic random ac­

cess memory (DRAM) crisis: how the Japanese have created a cartel and 
now control almost the entire supply of dynamic RAM chips, and, 

therefore, their price. That's true enough. 
The tragedy of the situation is that setting up manufacturing processes to produce these 

chips is so expensive and time consuming that it falls outside the philosophical limits of most 
quarterly report-driven American businesses. We can't get back into the DRAM business because 
our corporate ethic won't allow substantive investment with payoffs that are more than a year 
away. Thus, we lose. 

The impression I get from the electronics trade press is that most U.S. manufacturers are 
waiting for Washington to bail them out. Others seem to be lining up to license process technology 
from Japan. 

If I were a maker of UNIX workstations, I'd be shaking in my boots. Would anyone like 
to bet how long it will be until Japan Inc. produces nice little 15-mips toasters that sell for the 
price of an IBM PC AT? The Open Software Foundation will make it trivially easy by liberating 
UNIX and making it universal. Because Japan controls memory prices (which now exceed the 
sum of all other workstation components), Japan's memory cartel actually controls the finished 
price of all U.S.-made workstation competition! 

Little by little, the heart and soul of our industry is falling to a foreign onslaught. We've 
lost complete control of DRAMs, a commodity industry as important to the national interest 
as basic steel, which we lost many years ago. We're shifting vast amounts of money to these 
foreign interests, just as we transferred much of our wealth to OPEC a few years ago. 

You can see the flip side of this by watching who's buying whom with our devalued and 
exported dollars. America is being re-colonized economically. And you thought taxation without 
representation was bad! 

Has anyone been for a ride in the Korean Space Shuttle? How about the Japanese Seventh 
Fleet? Maybe the Taiwanese Stealth Bomber or the Saudi Superconducting Supercollider? The 
rest of the world is riding on our coattails. Perhaps if we didn't spend so much money "defend­
ing" these countries, they wouldn't have so much excess cash to protect their markets from our 
products, subsidize their commercial R&D and purchase the heart and soul of American industry 
at bargain prices. 
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If you've been banging 
your head against the wall 
trying to find a low-cost, reli­
able way to store your large 
on-line database, EMC has 
the solution. 

Because now, there's 
Archeion Database System. 
A rock-solid alternative to ex­
pensive magnetic disk storage. 

This system, the newest 
addition to EMC's Archeion 

family of optical storage products, gives you the bene­
fits of optical technology with the flexibility of a mag­
netic disk. 

Benefits like unlimited user accessibility. Direct ac­
cess capabilities. Unmatched durability, performance, 
and capacity. 

Archeion Database System is ideal for both your re­
lational database and archiving applications. 
It works in conjunction with any DBMS 
package you're currently using, so 
when you choose Archeion, you're 
not caught between a rock and a 
hard place when it comes to 
software compatibility. 

Archeion will support up to 56 optical drives. Each 
drive provides one gigabyte on-line storage. What 's 
more, Archeion has removable media. One drive can 
service many gigabytes of data. 

Because it utilizes WORM technology, Archeion's 
media has a useful life of 30 years or more. And it's 
virtually indestructible. Data is actually burned into 
the disk so it's as safe as if carved in stone. This means 
data integrity like you've never known. 

All this, for a fraction of the cost of magnetic disk 
storage. 

The end result is simple: if you want a low-cost, re­
liable way to store your valuable on-line database, buy 
EMC's Archeion Database System. 

Or get your chisel ready. 

For more information on EMC's Archeion family of 
optical subsystems, call 

1-800-222-EMC2 
(in Massachusetts, 617-435-1000). 

EMC2 

The System Enhancement Company. 
EMC Corporation, 171 South Street, 

Hopkinton, MA 01748-9103 

VAX is registered trademark of Digital 
Equipment Corporation. Archcion is a regis­
tered trademark of EMC Corporation. 
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SHARED EDITING 
In "Shared Editing With WPS-PLUS" 
(September 1988), authors Isaac Rosen, 
Ph.D., and Faith Einerson don't appear 
to discuss shared editing as it's usually 
understood, although true shared ed­
iting also has its drawbacks. 

They say, "In WPS-PLUS, users 
identify documents by both folder name 
and document name, neither of which 
must be unique as long as the combina­
tion is." In fact, it's possible for two (or 
more) documents to have the same 
folder name and document name. 

I've created documents with the 
same folder name and document name. 
They can be distinguished only by num­
ber, which is assigned consecutively by 
the software. 

Even more significant is their state­
ment that control characters are lost 
when the document is transmitted by 
MAIL. This isn' t true if the document is 
" Sent" from the Word Processing Menu 
or if it's an "Attachment" to a message. 
It 's true only if Gold-Get Document is 
used to incorporate the document into 
the body of the message, not as an 
attachment . 

It took a lot of experimenting to 
determine how to recover the docu­
ment, with its formatting, when you're 
the recipient. The only way I've found 
that consistently works is to create a 
new document in Word Processing, then 
use Gold-Get Document to get the Read 
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Address letters to the editor to DEC 
PROFESSIONAL magazine, P.O. 
Box 503, Spring House, PA 
194 77-0503. Letters should include 
the writer's full name, address and 
daytime telephone number. Letters 
may be edited for purposes of 
clarity or space. 

document from ELECTRONIC MAIL. 
The Read folder is just as accessible as 
any other while you're in word 
processing. 

This brings the message header, the 
message itself and the attached docu­
ment, complete with its formatting, into 
the document. Then, "Cut" the header 
and the message body, and you have the 
document in its original form. 
W.A. Leatherock 
Oklahoma City, Oklahoma 

Isaac Rosen, Ph.D. : In stating that documents 
must have a unique combination of folder 
name and title, we oversimplified our discus­
sion of the operation of WPS-PLUS. WPS­

PLUS does permit multiple documents with 
the same folder name and title. In this case, 
documents are distinguished only by document 
number, and the document with the highest 
number is retrieved when selecting by folder 
name and title. 

Because documents generally are selected 
by folder name and title, documents tend to 
get lost when non-unique combinations of 
folder name and title are used. We consider 
this a flaw in WPS-PLUS operation rather 
than an intended feature, and our policy is to 
use unique folder and document name 
combinations. 

One advantage of ALL-IN-1 is that it 
permits significant interaction between dif 
ferent VMS products such as MAIL and WPS­

PLUS. Without ALL-IN-1, transfer of WPS­

PLUS files that contain all the control 
characteristics can't be accomplished using only 
the MAIL and WPS-PLUS utilities. Sites with 
ALL-IN-1 can use the simpler technique des­
cribed above. 

GRAPHICS OUTPUT 
SOLUTIONS 
I enjoy your magazine and find the ar­
ticles well-written and informative. 
However, David B. Miller's "Data­
bility's RAF Print Server" (October 
1988) helped us more than any previous 
article. 

We had problems in achieving 
proper graphics output using our Hew­
lett-Packard LaserJet Series II printers 
under VAX/VMS Services for MS/DOS. 
The command file that showed the 
queue definition and terminal setup used 
by the RAF Print Server held the key. 
Comparing your setup to our queue set­
up, I noticed two qualifiers in ours that 
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!Al utomate the critical task of 
~Configuration Management 
with easy to use and highly flexible 
tools from POLYTRON. You will 
discover why thousands of program­
mers and managers at the leading 
software, aerospace, manufacturing 
and service companies use the 
POLYTRON Version Control 
System (PVCS'") and PolyMake'" 
to control the revisions and ver­
sions of source code and automate 
the rebuilding process with une­
qualled power and precision. PVCS 
and PolyMake can be use~ inde­
pendently or together. 

' ' In terms of features, PVCS' pro­
vides everything necessary w a 
large multi-programmer project -
more than any other package 
reviewed ... all aspects of opera­
tion can be customized for specific 
project needs. J1 

PC Tech Journal 

Unmatched Capabilities 
• Storage & Retrieval of Multiple 

Revisions of Source & Binary Code 

• Maintenance of a Complete History 
of Changes 

• Source Code Access Control 

• Optional Merging of Simultaneous Changes 

• Release and Configuration Control 

• Project Activity Reports 

• Management Reports 

• Control of Separate Lines of Development (Branching) 

For Simple & Complex Projects 
Automatically rebuild and maintain simple or 
highly complex projects consisting of thousands of 
modules, multiple directories & disks, and 
geographically dispersed development locations. 

Multiple Platform Development 
If your projects are developed in a multiple 
operating system environment, or will be ported 
to run on another OS in the future, PVCS and 
Poly Make will make your job easier. The PVCS ar­
chive files (logfiles) and the command interfaces 
are exactly the same across operating systems. The 
same PolyMake makefiles can run unchanged on 
the different operating systems. 

Supports ANY Language 
PVCS maintains individual archives of all project 
components in your system - source code 
modules, data files, documentation and even ob­
ject code. The "source documents" can be written 
in any language or multiple languages. PolyMake 
is also language independent. 

Call Abour Our OEMNAR Srraregic Alliance Program 

MS .. DOS OS/2 Macintosh 

-. 
..:::-~. 

~~( 
...... ~ ..... . . ,di, .. 

/': 

Fast Retrieval of Revisions 
PVCS uses "reverse delta storage" which saves disk 
space and speeds retrieval of the latest versions of 
any module or an entire system. A delta is the set 
of differences between any revision and the previous 
revision. Differences are automatically detected 
and stored when programmers "check in" a file. 

A Practical Necessity for LANs 
While important for single-programmer projects, 
PVCS is absolutely essential for multiple­
programmer projects and LAN-based development 
efforts. In a LAN environment, source code 
modules are simply too easy to change. Because any 
change ro any module can have major ramifica­
tions, coordinating and keeping a record of changes 
is critical. Project leaders can determine on a 
module-by-module basis, which programmers can 
access or modify source files, libraries, object code 
or other files. Levels of security can be tailored ro 
meet the needs of nearly every project. PVCS 
works on all major LANs and networks, including 
networks with multiple computer types. 

The Leading Change The World's Best Selling 
Management System Build Utility 

0 s1RY Sr_ 
~~ _,~ 
- --0 == )> 
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'' PVCS has helped us maintain 
nearly 90 programs and utilities . 
Without it we would not have the 
quality of our new release of 
NetWare. ,, 

Jonathan Richey 
Director of Product Development 

Novell 

Adopt PVCS & PolyMake 
On Existing Projects 

You can obtain the benefits of con­
figuration management for your 
current project without disrupting 
development, regardless of how 
long your project has been under 
way. You can build PVCS archives 
from revisions stored in your pre­
sent archives or simply adopt 
PVCS from the current date. 

PolyMake Works With PVCS 
PolyMake understands the structure of PVCS 
logfiles and is able to correctly determine the time 
and date of any module revision. This prevents un­
necessary operations that occur when the date and 
time of the revision archive file itself is used as with 
other Make utilities. 

The Price AND Performance Leader 
POLYTRON products are priced on a "Per User" 
ba5is. The price per user decreases as you add users. 
• MS-DOS, Macintosh MPW: Personal PVCS 
(for single programmer projects) $149 for single 
user. Corporate PVCS (has features for larger, more 
complex projects including unlimited levels of 
"branching") $395 for single user. Network PVCS 
(includes file locking and security features for LAN 
use) $1,284 for 5 users. PolyMake $149. Network 
PolyMake $484 for 5 users. • PVCS' and PolyMake 
are packaged together on 0512, SunOS and 
VAXNMS. • OS/2: $695 single user, $2,259 for 
5 users. • SunOS: $795 single user. $2,584 for 5 
users. • VAX/VMS any model: $995 single user. 
$3,233 for 5 users. •Call for price quotes. 

30 Day Money Back Guarantee 
TO ORDER: 1-800-547-4000 

Ask for Depr. DEC. Send Checks and P.O.s To: 
POLYTRON Corporation, 1700 NW !67th Place, 
Beaverton, OR 97006. FAX (503) 645-4576, 
TELEX 325800 POLYTRON 

VAX/VMS Sun OS 

=====POILYlllR.ONlllllllll 
® 

High Quality Software Since 1982 
,__ ______________________ __, 1ar1 ~ 11242 ntJ a£:Ans:a rAan 



"An Ounce of 
Prevention is 

Worth a Pound 
of Cure." 

ClydeSEN1R'l® securiW 
sottware protects your private 

files and deters computer 
criminals from trying to 

access them. 

ClydeSENTRY utilizes all VMS user, 
password and privilege functions and 
improves the system with: 
• Dial-up port protection 
•Unattended terminal protection 
• Restrictions on privileged activities 
• Continuous, tamper-proof monitoring 
• Archival of security data 
• Real-time terminal monitoring 
• Detailed analysis of audit data 
• Security report generation 

In the real world, no security system is 
perfect. ClydeSENTRY security soft­
ware for VAX/VMS comes as close as 
practically possible. Call Clyde Digital 
Systems now to help prevent the 
attacks on your proprietary information 
and to keep your private files private. 

(801) 224-5306 =' !lyde® 
Clyde Digital Systems, 371 E. 600 S., Orem, UT 64056 
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weren' t on your queue characteristics. 
These qualifiers, along with two ter­
minal qualifier changes, provided the 
answer that had escaped us for the past 
year. 
Scott A . Youlden 
Boston, Massachusetts 

ANOTHER DISK 
FILE 1/0 OPTION 
I enjoyed Darylene Colbert's "Block 110 
And Record 110" (September 1988). The 
biggest problem with VMS often is 
determining which solution is the best 
in a given situation. 

In addition to block and record 110, 
creating and mapping a disk file section 
is an I/O option. It allows an entire file, 
or contiguous portion, to be mapped 
into the virtual address space of a pro­
cess with one call to RMS and another 
to the System Service $CRMPSC. There­
after, no further I/O statements are re­
quired to read from and/or write to the 
file. I/O is performed implicitly for you 
by the system via page faults rather than 
by explicit I/O calls. 

This method has its drawbacks, 
such as the ability to map an entire file 
into the virtual address space of a proc­
ess. Technically, VMS allows a 2-GB 
process virtual address space. But the 
actual limit is system dependent and can 
be as small as several megabytes. You 
could map portions of a large fi le, then 
unmap and map in other portions as 
they 're needed, but you're probably bet­
ter off using more traditional forms of 
110. 

The call to $CRMPSC returns start­
ing and ending virtual addresses to you. 
This is a minor inconvenience in lan­
guages such as FORTRAN, requiring you 
to pass the address of the section to a 
subroutine using the NAL built-in func­
tion to refer to addresses in the section. 

Other languages might allow you 
to use addresses directly. As with block 
110, files requiring any of the features 
provided by RMS, such as variable­
length records or indexes, are poor can­
didates for mapping as sections. 

So when should you use section 

mapping for disk 110? Applications such 
as signal and image processing, in which 
the files are a reasonable size and can be 
treated as one or more fixed-length 
records, are suited to section mapping. 
Because of record length limitations in 
fil e systems such as RMS, N x N image 
files often are treated as files containing 
N fixed-length records, each of length 
N bytes (or words, longwords and so 
on) , and therefore are read and written 
with N I/O operations. Mapping allows 
you to treat the entire image as a single 
entity as far as 110 is concerned. 

We deal with computed tomog­
raphy images that have a fixed-length 
header record followed by the image 
itself. The header record can be mapped 
first . One of the fields in the header con­
tains the size of the image that follows . 
This information then can be used to 
map the image itself. 
Bob Heath 
Edmonton, Alberta 

ONE MORE TWIST 
As President of the Accent R User 
Group, I was surprised that Evan Birk­
head's " New Twists For the RDBMS" 
(October 1988) failed to mention Accent 
R, which is a complete 4GL in its own 
right and has interfaces to several 4GLs 
mentioned in the article. 

Although it's understandable that 
emphasis is given to some of the better­
known 4GLs, it would serve readers to 
mention products that have features 
comparable, at the least, with those ex­
amined in an otherwise informative 
article. 

Winston Tellis 
Fairfield, Connecticut 

Editor's note: For information on the 
Accent R 4GL, contact: 
N IS Inc. 
1190 Saratoga Ave. 
San Jose, CA 95129 
(408) 985-7100 
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MEET THE GUYS WHO CHEATED 
DIGITAL EQUIPMENT CORPORATION 

OUT OF $60,000,000. 

With their software, you can do everything a $1000 DEC terminal does-on your PC-for a mere $245. 
The suave and debonair gentlemen bandits who sit One last word from the Robin Hoods of software. 

before you virtually invented DEC terminal emulation Are there other terminal emulators? 
for the IBM personal computer. Of course there are. 

To the uninitiated, what that means is this. But, we invented DEC terminal emulation at 
With their software, you can do everything a $1,000 Coefficient. We know the subtleties, the little features 

DEC terminal can do- rightonyourownPC-forthe (and the bigones)thafmakeanemulatorajoy to use. 
paltry sum of only$245. And we've incorporated them all into VTERM/220. 

Has business been good for our heroes? Just ask any of our 60,000 users. 
You bet: to the tune of 60,000 users, who would They paid us the highest compliment of all. 

otherwise have blithely gone out and bought DEC They chose our software over the real thing. 
terminals. CIRCLE 105 ON READER CARD 

Does thismakeDEChappy?Whatdoyou think. r - - - - - - - - - - - - - - - - - - - ..., I A free working copy of their software. Free? Yes, free. Iii 
Heavy DEC Experience+ Heavy IBM I 1:here_'s_ only one way to experie.nce the speed , power, and ![@ 

Experience= Perfect Emulation. s1mphctty of VTERM/220. Try 11. lg 
0 I 0 Send me a free, time-limited, full -blown working copy of !'ti 

The product these wizards invented is VTERM/22 . I VTERM/220, which is mine to keep. 1:1' 
And the reason it's so good, frankly' is that nobody has 0 Send me a free, time-limited full-blown working copy of your m: 
more experience than they do in DEC emulation on a PC. I new OVTERM/4105 or OVTERM/4208 Tektronix graphics It! 

With VTERM/220, you can emulate DEC's VT220, I terminal emulators. !I 
VT102,VT101 , VT100,andVT52terminals. I Name l;w 

::f ~~i~~~[~IE~~~~f Jh~~~E~?n~)- ! ;;;::~~~~) o de•k< I 
screen and put mainframe data directly into PC spread-

1 
Coefficient Svstems Corporation ~I 

sheetanddatabaseproductssuchasLotus 1-2-3TM, I 611 Broadway, ~ew York, New y0 fk: 10012 
1
1rn 

dBase TM, and Multi plan TM. And for file transfer, there's Voice: (212) 777-67ITT, ext. 601 Fax: (212) 228-3137 ~l 
XMODEM, ASCII, KermitorVTRANS,ourown Telex: 6503156498 MCI Mailbox: CSC 0p0189 !fj 
hi!!h-soeed. error-correctin!! orotocol. L = ·= ·= "· ... •= = ·= .. ~--=,=-•••'''"""'''''"""""''·'··"'.,.,. = ·.d* 



MASS-11 PRINTING TO 
HP LASERJET 
QUERY: 

Scott E. Kensinger (SIG 47/MESS 93): We're 
experiencing problems printing from 
Mass-11 to an HP LaserJet II. Our queue 
stops in SYSSPRINT, and when started 
manually, it prints. Can anyone give me 
a hint on what to do? 

REPLY: 

Bonnie Auclair (SIG 47/MESS 94): We use 
both Mass-11 and a LaserJet. I'm con­
fused about why your queue stops. 
Here's how we init ours: 

SET TERM/PERM/UMKNOWN/CRF I LL=O/Lff I LL=O/ INTERACT I VE/SCOPE 

/ NOT YPE _AHEAO I NOE CHO/TAB/FORM/ T rs y NC/ NOIJA:AP /PACE =O 

/NOOROAOCAST /E IGHTBI T/NOMOOEM/NOHAHGUP [d!vice} 

SET OEV/ SPOOlED [devic.e] 

INI TIAL I ZE/OUEUE/L IBRARY=HPOEVCTL/SEP::.CRESET :s: HP _RESET) 

/ Off AUL f : ( FORM: JET )/CHAR=O/ST ART /NOCENER IC 

/ ON : [dev ice] ~-name 

The form is defined: 

DEF I NE / f0RM/LENGTH=66/MARG I N:r::{ TOP:2, SOTTCl'l=4 )/STQCK:cDfFAUL T 

IJIO THz255 (form] (form #] 

The margins are 2 and 4, because 
the LaserJet has a half-inch non-printing 
boundary on all sides that I've been un­
able to overcome. Keep this in mind in 
your Mass-11 first/last lines to print and 
page size. 

HP _RESET in the device control 
library includes only Esc-E, which is in­
voked after each job. The Mass-11 
printer table does the same thing. 

If you don't want jobs to print im­
mediately because, for example, you 
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How To Use ARIS 
If you 're a subscriber to DEC PROFES­

SIONAL, you can call up our VAX and 
log into ARIS, our Automated Reader 
Information Service. In ARIS, you can 
download programs from this publica­
tion, communicate with our editors, re­
quest a change of address, find additional 
information about advertisers, order 
books and back issues, check the guide­
lines for submitting articles, take a peek 
at our editorial calendar for the year and 
communicate with other VAX users. 

To log in, you'll need your sub­
scription number from your mailing 
label. Set your terminal to seven data bits, 
one stop bit and space parity, or eight 
data bits, one stop bit and no parity, and 
dial: 

• (215) 542-9458 - Pennsylvania 
• (818) 577-9100 - Southern California 

New ! • (415) 873-2135-Northern California 
Baud rates: 300, 1,200 or 2,400. 
As a DEC PROFESSIONAL sub­

scriber, you can download any of the 
programs marked with an ARIS symbol 
in DEC PROFESSIONAL. VA X PROFES­
SIONAL programs are available only to 
subscribers of VAX PROFESSIONAL. For 
subscription information, contact Karol 
Hughes at (215) 542-7008. 

XMODEM is available. 
KERMIT is available. 

SIG Identification 
The SIG categories referenced in this 
month's AR/Stalk are: 
11 .. ..... .. .... ... .... Clustering/Networking 
41 ........ .... .. ................. .. ... . Applications 
46 .... ... .. .... ...... ........................ Utilities 
47 ... ... ... ...... .... ... ........ Word Processing 
101 ... ..... ....... ..... ...... ... ... Miscellaneous 

need to change stationery, when you 
print your Mass-11 document send it 
with a different characteristic or form. 
When the right paper is loaded, set the 
queue with the appropriate char/form, 
and the document will print . 

DESCENDING KEYS 
QUERY: 

Mike Humphreys (SIC 41/MESS 270): 

Help! FDL allows me to create a file with 
descending primary keys, but I can' t 
identify VAX COBOL syntax that allows 
me to open such a file. 

REPLIES: 

Robert G. Schaffrath (SIG 41/MESS 272): 

Descending keys in RMS was added in 
VAX/VMS version 4.4. Not all languages 
have added support for it. In fact, VAX 
BASIC version 3.3, which was just re­
leased for VMS version 5.0, now sup­
ports descending keys, two years after 
the release of VMS V4.4. Support prob­
ably will appear in a VMS VS.0-
compatible release of COBOL. 
Kitty George (SIC 41/MESS 277): I don't 
know if you can access records in as­
cending order with COBOL, but if you 
can do the ascending access, read on. 

The following applies to other 
languages as well. I know it works with 
FORTRAN and PASCAL, I can't see why 
COBOL shouldn't follow suit. 

If you define a file as having records 
with descending keys, you can access 
them using the GE or GT qualifiers on 
the Read statements. For example, in 
FORTRAN, you might have records with 
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"Our 1400 DEC terminals now 
offer full MS-DOS emulation, 

thanks to Logicraft.'' 

Hundreds l .__--2--~-:: 

of the world's --\.••""-~~~ 
largest banks, 
universities and 
businesses rely on IJ::>gicraft instead of 
PCs. With 386Ware from IJ::>gicraft, VT terminals 
and VAX.stations can run MS-DOS software at 
high speed, at a fraction of the cost of buying 
individual PCs. 

386Ware allows files to be shared back and 
forth , and gives PC applications full access to 
your existing VAX peripherals and printers. 

386Ware from IJ::>gicraft. It not only saves 
you money. It makes your networks a lot more 
manageable. 

l//blJ/IGICR'AFT® 
22 Cotton Road 
Nashua, NH 03063 
(603) 880-0300 
FAX: (603) 880-7229 

DEC. VAX. VAXstation and VT are trademarks of Digita l Equipment Corporation. MS-DOS is 
a registered trademark of ~1 icrosoft Corporation. Logicraft is a registered trademark of 
l.ogicraft. Inc. 

CIRCLE 156 ON READER CARD 



keys with the following values: record 
one, key is C; record two, key is B; 
record three, key is A. If you want the 
first record after the one with key = C, 
the Read statement looks like this: 

READ <uni t=m, keygt = 'C', ..... > var1, va r2, varl 

And the actual record read is the 
one with key = B. 

The compiler might not have the 
keywords (KEYLE, K EYLT) that you'd 
expect to use to access the records in de­
scending order. You still can process the 
file in descending order if that's how the 
file was designed using the FOL editor. 

This doesn't mean that, if you de­
sign a file with descending keys, you can 
process the records in descending order 
with Read verbs like KEYLE and KEYLT, 
or in ascending order with KEYGE and 
KEYGT. RMS traverses the index in 
only one direction, from first index en­
try to the last index entry. Thus, if you 
have an old compiler that hasn't been 
updated, you still can use it to process 
files with descending keys. 

IBM TAPE READ 
Q UERY: 

Rodney W. S truhssig (SIC 46/MESS 302): 

We need a program, preferably free, that 
will read IBM standard labeled tapes, 
either binary or EBCDIC-written 
Variable Block Spanned Record (VBS), 
on a VAX. 

REPLIES: 

George Winkler (SIC 46/MESS 303): There's 
a program on several of the recent 
DECUS VAX tapes that handles IBM 
tapes. Are you a member of DEC US? If 
not, join. There's no cost, and you get 
a lot of benefits. 
Mike Mongeau (SIC 46/MESS 307): There's 
a program in SYS$SYSTEM called 
TAPECOPY.EXE. I recently used it to 
read an unlabeled ASCII tape written on 
an IBM machine. I'm not sure, but it 
might only read fixed-length records. To 
use it, first MOUNT/FOREIGN MUAl: (or 
whatever your drive name is). Then, 
ASSIGN MUAl : TAPE. The program uses 
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the logical TAPE to access the drive. 
Next, RUN SYS$SYSTEMTAPECOPY. 

The program will ask a few ques­
tions, such as what length the records 
are and the name of a file to copy to. 

WHY CLUSTER? 
QUERY: 

J ohn L appetito (SIC 11/MESS 297): After 
reading about the inability to use TKSO 
tape drives on a cluster, I'm wondering 
what the advantages of clustering are. 
My company is planning to set up an 
LAVc. Right now, I say that an LAVc will 
give us the same environment that our 
customers have (we're a software house) 
and allow us to better understand the 
problems our customers report. But I 
have not come up with real advantages 
for us. 

We have two MicroVAX Ils (one 
with an RA82) and eight VAXstation Ils, 
plus a couple VAXstation 2000s. There 
are two laser printers, one off each 
MicroVAX. All the CPUs are strung 
together via E-net (coax). 

REPLIES: 

Bill Jamison (SIC 11/MESS 301) : One 
reason to consider going to an LAVc is 
shared disks. You can serve any of the 
disks to the cluster. This allows the 
VAXstations to access the RA82 and can 
prevent installing the same product on 
many different systems, because all the 
systems would have access to the prod­
uct on a served disk . 

Another reason is a central queue fa­
cility. There's a systemwide queue setup 
in a cluster. This makes it easier to manage 
queues and lets users access printers on 
other systems without any hassle. 

Easier backups also are an advan­
tage. If you have a nine-track tape drive 
on the MicroVAX II, you can back up all 
the disks in the cluster to that tape drive. 
That way, you don't have to run back­
ups on each of the systems individually. 
Doing backups over the network is very 
intensive, though. You also can do all of 
the backups to a TKSO. You can't serve 
the TKSO, so the process running the 
backup must be on the system where the 
TKSO is installed. 

Now for the drawback. There's 
overhead for each system in the cluster. 
I've heard that you can lose up to 20 
percent of the CPU in cluster overhead 
because of serving disk, lock manage­
ment and so on. 

I like the LAVc benefits. I manage 
an 11/750 and two MicroVAX Ils and will 
be installing an LAVc shortly. 
Jared Hecker (SIC 11iMESS 310) : For my 
money, an LAVc " by the book" is of 
limited value. It provides those VAXsta­
tions access to a disk farm, but little 
more. As an alternative, you might con­
sider the Clustor 3 controller from 
System Industries and some of its disks. 
The Clustor 3 attaches to your 
MicroVAX by a OMA channel, effec­
tively allowing you to set up an almost­
Cl cluster, comparable to CI clusters in 
terms of performance. To remain LAVc­
compatible, they send the distributed 
locks via the Ethernet. 

RUMORS 
Dr. R (SIC 101/MESS 426): Here are a few 
juicy details on a forthcoming DEC 
workstation, the much-vaunted Firefox. 

Firefox is a CVAX-based SMP 
workstation that will be available in 
your choice of two- and four-CPU ver­
sions that will deliver five and 10 VUPS 
of processing power, respectively, to 
VMS and ULTRIX users. 

Does this mean that ULTRIX SMP is 
right around the corner? You bet, 
because DEC's hot new midrange 
workstation is due to hit the streets early 
this year, mayhap hard on the heels of 
the PMAX (RISC workstation using 
technology from Mips Computer Sys­
tems Inc.), which tentatively is sched­
uled to debut during the second week 
of January. 

Gotta run. An old pal who special­
izes in unannounced processors has 
dropped by to explain the difference 
between the 4-mips 60-nanosecond 
CVAX II CPU, which will form the heart 
of the VAX 6300 series, and the 7-mips 
40-nanosecond CVAX successor, known 
to insiders as RIGEL. • 
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SoFIWARE NEWs 
Total VAX/VMS Disk Solutions 

RABBIT-11. 
Disk Caching 
RABBIT-11 's automatic 
caching keeps frequently 
accessed files in memory. 
System performance im­
proves greatly because 
I/ 0 to physical disks is 
minimized. 

RABBIT-4 Disk Management 

"Whatdayamean, we're out of disk 
space? I just spent $17,000 on a new 
RAB2!!!" 

Maybe you think you're out of disk 
space, but you're really not. RABBIT-4 
lets you free disk space for productive 
use. RABBIT-4 collects data on each 
disk or an entire disk farm, then arms 
you with the information you need to 
make the most of your disk hardware 
investment. 

RABBIT-9 
RABBIT-5 High Speed Disk Backup 

"Whatdayamean you spent 24 
hours backing up the system and 
then overwrote the tape?" 

Backups are done quickly and 
safely with RABBIT-5. The tape 
librarian enforces tape labeling 
so there's no room for acciden­
tal overwrites. Disk to tape 
backup is often 3 to 5 times 
faster than VMS Backup in 
elapsed time and 90% faster in 
cpu time. 

RABBIT-7 Disk Optimizer 

Automatically eliminate file fragmentation and 
consolidate free space to save lots of time and 
money. R-7 intelligently places files to build an 
optimal disk structure: one that lasts. No need 
for on-line defragmenting. 

RABBIT-9 works all the time 
and prices start at only $1,000. 
Improve system performance 
up to 100% and more using 
only a few seconds of cpu daily. 
Continuous tuning means your 
system feels quick and per­
forms great. All the time! 

"Whatdayamean it'll cost $10,000 to 
have a consultant tune the system?" 

11 .. D N ' RAXCO, INC. USA (301) 258-2620 Ca ior Free emos ow. IN cANADA(519) 371-5020 

VAXNMS are trademarks of Digital Equipment Corporation 
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Riding The Giga-Go-Round 
Summus Extends GigaTape Technology 
With GigaTape 125 ]BL 

S ummus Computer Sys­
tems of Houston, Texas, 

manufacturer of GigaTape 
storage systems, now offers 
a unit that autoloads a num­
ber of cartridges. The 
GigaTape 125 Jukebox Li­
brary OBL) provides storage 
and access for up to 54 8mm 
tape cartridges. At 233 GB of 
data per tape, total storage 
capacity for one unit is more 
than 125 GB of data. 

"Our system is 100 
times more reliable than any 
other auto-library system on 
the market, because it is 
mechanically simple but 
driven by very intelligent 
electronics;' comments Dave 
Meitzen, vice president of 
sales for Summus. "It is not 
a mechanical monster, mov­
ing media in a multiaxis plat­
form." 

Tapes are arranged in a 
carousel that fits in a stan­
dard 101/2-inch NEMA 
19-inch rack-mount cabinet. 
The unit comes with all ro-
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botics necessary to access the 
data on any cartridge. 

Peak transfer is rated at 
1.5 MB per second with a 
sustained rate of 246 KB per 
second. A 256 KB buffer 
helps the 125 JBL achieve its 
high performance. Effective 
tape-to-head speed is 150 ips. 
Searching for files is done at 
10 times normal speed. 

The 125 ]BL is built to be 
reliable. Summus claims a 1 
in 1015 Write and a 1 in 10 13 

Read non-recoverable error 
rate. Mean Time Between 
Failures comes in at 20,000 
hours. 

The 125 JBL can be used 
on many models of DEC 
computers, including PDPs, 
VAXs and MicroVAXs. Host 
adapters compatible with the 
UNIBUS, Q- bus and BI-bus 
are available. VMS, VAXELN 
and ULTRIX operating sys­
tems can support the 125 JBL. 
An Ethernet adapter is being 

·' 

Summus Comp uter Systems' 125 ]BL can store more than 
125 GB of data. 

developed to support net­
work server applications 
under DECnet and TCP/IP. 

To extend your storage 
capacity further, eight 125 
JBLs can be configured to 
form the GigaTape 1000 JBL, 
providing access to up to one 
terabyte of data. A 2-MB data 
cache is available to speed 
performance. 

Data backup and inter­
change is made possible with 
Summus' GigaSAFE Backup 
and Data Interchange Utility 
software. GigaSAFE is menu 
driven and supplies options 
for ANSI-standard or Sum­
mus proprietary file format-

ting. It also provides user­
defined image or file-by-file 
backup and multiple save-set 
capabilities, as well as file 
directory and backup status 
reporting. 

Prices for the GigaTape 
JBL subsystems range from 
$44,000 to $194,000, depend­
ing on configuration and 
computer type. 

For more information, 
contact Summus Computer 
Systems, P.O. Box 219270, 
Houston, TX 77218; (713) 
492-6611. 
Circle 578 on reader card 

-David B. Miller 

DEC PROFESSIONAL 



SYSTEMS INC.• 

(6 19) 587-0787 
6059 Corners tone Court West 

P. 0 . Box 261580 
San Diego, CA 92126 

Avoid 
Graphic 
Jams 
If graphics slow your 15 page per 
minute laser printer down to 15 
minutes per page. you 're in a graphic 
jam. But the falaris 1590 puts \'Ou in 
the fast lane with ~ to IO times faster 
throughput for graphics than any 
other 15 page per minute printer. 

The 1590 prints simple graphics 
and tex t at the rated speed of the 
engine. It prints a 6800 -vector plot in 
6 seconds flat. And it doesn't run into 
bottlenecks in multi -user and multi ­
tasking conditions. 

It features four interfaces and a 
high -speed Ethernet option . And five 
emulations including LNO_) PLUS~ llP 
Lase1:jet II® and 'Iektronix 4014 
graphics. 'd R0~1 fonts wi th ten 
special attributes. 500 -sheet paper 
capacity. Two plug-in cartridges for 
easy addition of font libraries and 
overlays. And it 's compatible with 
most word processing and graphics 
packages. 

So speed to a phone. give us a call. 
and let ·s make dust together. 

1· -P-.: 

T he u-.adt'marks and rc:gistc:red trJdc:mark~ art· propri t' tar y to thdr 
rc~pective manufanurcn.. 



Opening Another CASE 
Oracle Enters The CASE Market 
With Tools And A Methodology 

0 racle Corporation of 
B elmont , California, 

marked its entrance into the 
CASE market by announcing 
a family of tools designed to 
help software engineers de­
sign better systems. In addi­
tion to the tools, Oracle also 
is promoting a system devel­
opment methodology. 

CASE*Designer pro­
vides the graphical interface 
to Oracle's CASE environ­
ment. Using X Window Sys­
tem software and pop-up 
menus, system designers can 
produce and modify entity 
relationship diagrams, func­
tion hierarchy charts and 
matrix diagrams. Textual in­
formation and other non­
graphical detail also can be 
entered. Diagrams can be 
checked for consistency and 
reports can be generated to 
make sure that diagrams are 
complete. 

Diagrams can be plotted 
on Hewlett-Packard and 
compatible plotters. Screens 
can be printed on many 
makes of laser printers. 

As diagrams are drawn, 
the contents of Oracle's 
CASE*Dictionary are up­
dated dynamically. By using 
pop-up windows, non­
graphical data can be entered 
directly into the data 
dictionary. 

Currently available on 
Sun workstations, versions 
of CASE*Designer for other 
workstations, including VAX 
workstations, will be a"\'ail­
able soon. It also will be 
ported to the IBM PS/2 fam­
ily upon the general avail­
ability of OS/2's Presentation 
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M anager. 
CASE*M ethod, the 

non-software portion of 
Oracle's CASE strategy, is 
Oracle's proprietary devel­
opment methodology. It's 
derived from Oracle's 
SQL*Development Method 
(SDM). Oracle now is pro­
moting it as the design meth­
odology of choice after years 
of experience in using it to 
develop its own applications. 

It 's a top-down ap­
proach to system develop­
ment. Oracle has taken a 
three-model approach that 
encompasses: 
1. T h e obj ectives of a 
business. 
2. The tasks it undertakes in 
pursuit of those objectives. 
3. The information required 
to support those objectives. 

In addition to cut-and­
dry systems development 
rules, CASE*Method em­
phasizes effective communi­
cation between analysts and 
end users through interview­
mg, feedback sessions and 
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presentation techniques, as 
well as rigorous diagrams. 

The heart of Oracle's 
CASE family is CASE*Dic­
tionary, a data dictionary 
developed from Oracle's 
SQL*Design Dictionary. 
Every item in a project is 
stored in the central database. 
Data is entered via 
CASE*Designer, through 
menus and forms-based in­
terfaces or by direct entry 
from a terminal. 

By using Oracle's dis­
tributed database, project in­
formation can be shared 
easily and split among the 
members of the design team. 
Users sharing the data are in­
formed of changes to the 
database by fellow analysts. 
By using Oracle's SQL*Net, 
data can be shared across a 
network. 

More than 80 predefined 
reports can be run to check 
the integrity of a system. Use 
of the Oracle database means 
that built-in checks and bal­
ances regarding a project's 
data are already a part of the 
system. 

CASE*Dictionary is a­
vailable on a variety of plat­
forms, including VAX, IBM 
VM and MVS, a number of 

~t.O.O(rlflA) 

Miitnr a..--1\1.,..,.. t .0.0 (IETA) 

UNIX platforms, and on 
proprietary operating sys­
tems from Prime and Data 
General. 

Oracle's CASE products 
originally were designed in 
the United Kingdom. When 
the products were an­
nounced in Europe in June, 
Geoff Squire, managing 
director of Oracle U.K. and 
chief executive of Oracle 
Europe, commented, " In­
dustry analysts have pro­
claimed a 'software crisis' 
which, ifleft unchecked, will 
see commerce and industry 
crippled by poor quality, 
unreliable computer systems, 
and a whole generation of 
our workforce being re­
cruited into the ranks of pro­
grammers, just to meet the 
demand for new systems. 

" Our CASE products 
are designed to help avert 
this crisis by ensuring that 
from now on software can be 
designed 'right first time' in 
a fraction of the time it takes 
today." 

For more information, 
contact Oracle Corp., 20 
Davis Dr. , Belmont, CA 
94002; (415) 598-8000. 
Circle 409 on reader card 
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The Matrix 
Diagrammer is 
one example 
of CASE* 

Designer's 
system design 
tools. 
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This freehand drawing 
was created using DRAWS 
tablet mode. 

I 

/ """" 
- Grid-snapping 

was used to create this 
map of the London subway system. 

This airport tenninal layout illustrates the 
placement of user-defined symbols with 
object-snapping. 

DRAWs extrusion 
feature allows the 

user to generate 
complex graphs 

and drawings. 

It's Llke Having MacDraw® on Your VAX 
DRAW: The Precision Visuals Drawing System™ 
A drawing environment for your VAX with 
features you'd expect from MacDraw? That 
and more. Precision Visuals' DRAW delivers a 
device-independent system built for all levels 
of users to quickly create color 
illustrations interactively. 

Because DRAW offers you 
your choice of menu, com­
mand, or tablet driven inter­
faces, the system is easy to 
learn which makes training a 
snap. Engineers, scientists, 
project managers, researchers, 

brary with your own custom symbols for every 
day use. 

With DRAW you can export picture metafiles 
to other CGM--<:ompatible sys­
tems so you can incorporate 
line drawings with charts or 
any other graphics. You can 
also use DRAW to route im­
ages through POSTSCRIPT, 

HPGL, and other publishing 
formats to merge illustrations 
with text output. 

technical writers and graphic DRAW provides user control 
artists can use DRAW to over every attribute with a 
make their plans, proposals, feature set that includes 

and presentations come to ~~~~~~~~!~~~~\~}~~-~\~\~ color table support, 
life with publication-quali- "' -......, layering, mirroring, 
ty artwork. 3D extruding, variable 

To make your illustration creation even easier, 
DRAW has a symbol Library with more than 
400 elements - from geographical boundaries 
and icons for computer equipment to circuits 
and logic symbols. You can easily add to this Ii-

line width, 48 hatch patterns and publication -
quality text fonts. And because DRAW oper­
ates on all VAX/ VMS systems with Tektronix 
graphics or VT-240, VT-340 terminals and all 
popular hardcopy devices you are not tied to 
the hardware. 

CIRCLE 172 ON READER CARD 

To qualify for a free evaluation copy and to 
receive complete technical information, call 
Chris Logan at 303/536--9000. 

Precision Visuals 

Precision Visuals, Inc. 
6260 Lookout Road 
Boulder, Colorado 80301 USA 

Phone: 303/530-0000 Telex: (RCA) 296428 
Fax: 303/530-9329 

PVI Precision V"1Suals International GmbH 
West Gennany 
Phone: 4!Hi9/6 66 65 97 Telex: 176 997 150 
Fax: 4!Hi9/6 66 67 38 

Precision Visuals International L1d. 
Unrted Kingdom 
Phone: (0895) 35131 Telex: 51826715 
Fax: (0895) 72299 

MacDraw; PosrSC11.11'f'; VAX/VMS, VT-240. Vf-J40;and DRAW 
arr trademark.I </Claris. Corp.; Adom Syumu, hr.: Digital 
EqwpmentCorporotion: and Pr«iMNI VJJUUl.r, Inc .. "SfJ«lll~fy 



CMS Enhancements Inc. allows SCSI disks to be connected to either UNIB US- or Q-bus-based systems with its CUS-70 (left) 

and CQS-20 (right) disk controllers. Tape controllers also are available. 

Controlling The World 
CMS Enhancements' Controllers Span 
UNIBUS And Q-Bus Worlds 

C MS Enhancements Inc. 
of Tustin, California, of­

fers a complete line of disk 
and tape controllers to allow 
connection of SCSI-based 
devices to either UNIBUS or 
Q-bus systems. 

The CQS-20 and CUS-70 
allow a variety of SCSI-based 
disks to be connected to Q­
bus- and UNIBUS-based sys­
tems. The CQS-20T and 
CUS-70T do the same for 
SCSI tape drive units. Each 
controller can support up to 
seven SCSI devices. The disk 
controllers are fully MSCP 
compatible. The tape con­
trollers support DEC's 
TMSCP protocol. 

The CUS-70 supports 
16-KB sector buffering. Up 

. to 10 commands can reside in 
its command queue. The con­
troller also performs seek 
optimization. Standard SCSI 
bus arbitration is supported 
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as well as all SCSI com­
mands. Data transfer rates of 
up to 2 MB per second are 
attainable. 

The dual-height CQS-20 
also supports SCSI com­
mands. Its command buffer 
holds up to 16 commands, 10 
of which can reside in its 
command queue. Its block 
mode OMA interleaves ad­
dress references with bursts 
of data. Data can be trans­
ferred at up to 2 MB per 
second. 

Both controllers employ 
error correction code (ECC). 
Bad blocks can be replaced 
dynamically to ensure that 
the host receives error-free 
data . The CQS-20 allows 
manual or automatic bad 
block replacement . 

The CUS-70's ROM­
based, on-board, menu­
driven diagnostics allow for 
easy execution of configura­
tion, disk formatting and bad 

block replacement com­
mands. Data reliability and 
integrity tests also can be 
performed. 

On-board LEDs indicate 
controller status. The console 
receives reports of any faults. 
A comprehensive set of self­
diagnostics is executed upon 
powerup. 

Utilities on the CQS-20 
provide interactive disk for­
matting and maintenance 
operations via the system 
console. A simple console 
communications program is 
loaded into the host from the 
controller. Default values 
obtained from the disk drive 
are used for disk configura­
tion. Drive characteristics are 
stored and can be retrieved 
by the controller at startup. 
Bad blocks, as detected from 
the disk manufacturer's de­
fect map, are replaced auto­
matically during disk 
formatting. 

The two tape control­
lers, the CUS-70T and 
CQS-20T, support a variety 
of8mm helical-scan, 1/4-inch 

and 1/i-inch streaming tape 
drives. 

Many characteristics are 
shared with the disk con­
trollers. Data can be trans­
ferred at up to 2 MB per 
second. Error-recovery algo­
rithms that present error-free 
data to the host also are em­
ployed. Standard SCSI com­
mands and command que­
uing are supported. 

CMS also manufactures 
the CXB22/Q and CXB22/U 
tape backup subsystems, 
which can be used with the 
CQS-20T and CUS-70T con­
trollers, respectively. The 
drives use Smm VHS video 
cartridges, which can hold 
up to 2.3 GB of data each. 

In addition to the four 
SCSI controllers, a fifth new 
unit, the CQE-30, provides 
an ESDI interface that's MSCP 
compatible. 

For more information, 
contact CMS Enhancements 
Inc., 1372 Valencia Ave., 
Tustin, CA 92680; (714) 
259-9555. 
Circle 468 on reader card 
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WHAT'S THE 
DIFFERENCE 

BETWEEN 
THEIR 

EQUIPMENT 
AND OURS? 

~a aomoTM ~a no D™ 
Sold by DIGITAL Sold by MICROTEK 

(si:>npoJd AtJed PJE pue) 3:>1Hd 

Microtek sells and leases Digital's quality systems at substantially 
lower prices, plus a wide selection of 3rd party products, including: 

DISK 
TAPE 
CONTROLLERS 
TERMINALS 
PRINTERS 

LASER PRINTER 
COMMUNICATIONS 
MEMORY 
BACK-UP 
OPTICAL DISK 

CDC (INCL. WREN , SABRE), FUJITSU, MAXTOR 
CIPHER 
AST, DILOG 
ESPRIT, TELRAY 
CHARACTER, OTC: 
LINE-GENICOM, OTC 
AST, DEC 
XYPLEX, AST 
AST, NEMONIX 
EXABYTE 
LASER DRIVE LTD 

and 
H.P. 3000, WANG VS, IBM AS 400, DATA GENERAL 

COMPUTER DEALERS AND --· -
LESSORS ASSOCIATION 4.i.11.11 

:;; =-

Y5TEM5 INTERNATIONAL, INC. 

8370 DOW CIRCLE, CLEVELAND, OH 44136 
TOLL-FREE 1-800-828-0303 

IN OHIO: 216-234-8040 FAX: 216-234-0784 



Maxport Disk Subsystem Stores 
3.3 GB Per Port 
EMC Backs Winchesters With Diagnostics 
And Remote Maintenance 

T he Maxport series of 
DSA/MSCP-protocol disk 

drive subsystems, from EMC 
Corporation of Hopkinton, 
Massachusetts, is software 
and diagnostic compatible 
with DEC's HSC-50, HSC-70, 
KDB-50 and UDA-50 disk 
controllers. 

EMC is positioning the 
subsystems against DEC's RA 
and SA drives, claiming less 
cost per megabyte, higher 
capacities and faster seek 
times. The Maxport is 
EMC's first hard-disk prod­
uct for VAXs. The company 
also offers disk subsystems 
for computers from IBM, HP, 
Wang and Prime. 

The drives plug directly 
onto the VAX controller 
without operating system re­
visions or device drivers. 
There are six Maxport mod­
els, each using eight-inch 
disks : 
1. The MRA-600, with a for­
matted capacity of 622 MB 
and an average transfer rate 
of 2.46 MB per second. (The 
rest of the series was clocked 
by EMC at 2.8 MB per sec­
ond.) The MRA-600 is priced 
at $13,400. 
2. The MRA-800, with a ca­
pacity of 825 MB, priced at 
$17,000. 
3. The MRA-1600, with a 
1.65-GB capacity, priced at 
$33,600. 
4. The MRA-2400, with a 
2.5-GB capacity, priced at 
$50,000. 
5. The MRA-3200, with a 
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3.3-GB capacity, priced at 
$64,000. 
6. The MSA-11000, a precon­
figured high-end subsystem, 
has an 11 .5-GB capacity, and 
is priced at $215,000. 

The subsystem cabinet 
has room for seven trays or 
14 spindles. The MRA-600 
and 800 are single-spindle 
systems. The MRA-1600 has 
two spindles, the MRA-2400 
has three spindles in two 
trays and the MRA-3200 has 
four spindles in two trays. 
The full MSA-11000 can com­
prise seven MRA-1 600s or 
combinations of the others. 
Because the Maxport can 
control four spindles per 
port, the MRA-
3200 's 3.3-
GB capacity 

J!i lX 11)()0 

is the maximum per port. 
The average seek times 

of each drive were measured 
at 16 ms. The track density 
of the disks is 1,089 TPI, the 
bit density, 19,816 BPI. 

Each drive takes up one 
VAX disk controller port. 
EMC says a VAX can support 
up to 13.2 GB of Maxport 
storage per disk controller. 

By storing more data 
per port, EMC maintains that 
single- and dual-ported ver­
sions of the Maxport cost 
less per megabyte than com­
parable DEC subsystems. 

"In a comparison be­
tween the MRA-2400 and 
DEC's SA-482, we estimate 
that overall, the user saves 
$28,000 - more than $11 per 
megabyte - for a single­
ported system, and $48,000 -
or about $17 per megabyte 
- for a dual-ported system," 
says Todd Veale, product 

group man-

• 

ager for Maxport. 
Additionally, the drives 

are configured with a predic­
tion panel that governs diag­
nostics and automatic for­
mats from a remote dial-in 
site. The panel runs contin­
uous tests to search for errors 
and potential errors at the 
head, track and cylinder 
levels. 

DEC's system- level 
diagnostics, including error 
correction and detection 
code and an automatic bad­
block replacement system, 
are supported. 

The diagnostic support, 
adopted from EMC's offer­
ings in the HP and IBM disk 
markets, is called the Remote 
Access Maintenance Pro­
gram (RAMP). Maxport sub­
systems have a one-year 
warranty. 

For more information, 
contact EMC Corp., 171 
South St., Hopkinton, MA 
01748; (508) 435-1000. 
Circle 579 on reader card 
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Maxport 
subsystem in 
the full 11.5-GB 

configuration. 
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Data ShuHle™: 
It grows with you & it goes Vlith you. 

Stack it, stow it or stress it, MDB gives you a ver- From removable canisters (no cables to disconnect) makes 
satile, portable and durable Winchester Data any moving experience effortless and safe. 
Sh~ttle family for _all computer systems 1 5 g •iga bytes And when it comes to shock isola-
... m all commemal and laboratory • tion, nobody in sight safeguards your 
environments. f 6 • byf precious data cargo on site or on the 

Today you can start small or store as 0 g I ga es move. Thanks to our MIL-Spec experi-
much as 760 MB per canister. With just 0 r m 0 re p I us ence we use proprietary shock isolators 
the four Data Shuttles stacked above, I for the best possible protection. 
you're looking at over 6 gigabytes of h k • I t• Available with or without con-
storage. Tomorrow, stack it from there. s oc ISO a ion trollersordrives.ESDI,Sf506,RD5X 
Only your ceiling is the ceiling. and data and SCSI interfaces are jumper selectable. 

Portability? Again, almost limitless. Shuttle Grow up with MDB's Data Shuttle family. 
your data for security, maintenance, duplica- pO rfG b •i 1 •il-'6 There's more in it for you. Call today for 
tion, or other reasons. Our quick release and • 1• complete details. 

r:llJB See us at DEXPO EAST, Booth 847 

SYSTEMS INC. 

- We put the State of the Arl to work -
Corporate Headquarters lllO WTaftAve. , Box 5508, Orange, CA92613-5508 ·TEL: (800) 556-0222. ln CA (800) 637-2028 · FAX: (714) 637-4060 ·1WX: (910) 593-1339 

FOR UNfTEDKINCOOM MDB Systems, U.K. , Ltd., lntec 2, Wade Road, Basingstoke, Hams. RG24 ONE. TEL: 0256 464767 . FAX: 0256 59748 . TELEX: 858389 MDBSYS G 

FOR WfSTERNEl!llOPE MDB Systems, IRL., Ltd. , Portumna, Co. Galway, Republic of Ireland ·TEL: (353) 509 4ll63/4!413 • FAX: (353) 509 41447 · TELEX: 50918 MDB El 

Data Shuttle is a trademark of Al DB S;~tems, Inc. 
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Access to several leading databases is provided by Ingres gateways. 

Multiserver Data Manager 
Keys Ingres Release 6.0 
RTI's Newest RDBMS Proves 
Well-Suited To Clusters 

R elational Technology 
Inc.'s (RTI) strategy for 

Ingres, its well-known rela­
tional database management 
System (RDBMS), can be de­
scribed in one word: port­
ability. 

RTI, of Alameda, Cali­
fornia, considers simple, 
seamless software interop­
erability to be integral to 
success in its target markets: 
on-line transaction process­
ing (OLTP) and decision sup­
port. By designing a system 
that lets applications written 
on one machine execute on 
others - including VAXs, 
PCs, UNIX-based CPUs, IBM 
midranges and mainframes 
- RTI is striving for hard­
ware independence. 

Ingres also is optimized 

32 

to let application develop­
ment take place across clus­
ters, multiprocessors and 
networks, including those 
with CPUs from a variety of 
vendors. 

Because Ingres has been 
crafted carefully around SQL 
and includes the most prev­
alent data exchange proto­
cols, such as DECnet/OSI, 
SNA, and TCP/IP, transparent 
transfers are possible among 
a variety of environments. 

Ingres 's aptitude for 
hardware transparency also is 
evident from its compliance 
with Novell's NetWare VMS, 
the X Window System and 
SAA. 

This range is increased 

by RTI's technology ex­
change relationships with 
purveyors of applications 
software that require access 
to databases. For instance, 
Ingres tightly integrates with 
20120, the spreadsheet from 
Access Technology Inc.; 
TeamWork, a CASE system 
from Cadre Technologies 
Inc.; and Focus, a 4GL ap­
plication development envi­
ronment from Information 
Builders Inc. 

With release 6.0, com­
mercially released last sum­
mer, RTI has further opti­
mized Ingres for networks 
and multiprocessing systems, 
especially parallel processors. 
The new Ingres model is 
based on a back-end, multi­
ple-server data manager 
that's well-suited to 
VAXclusters. 

It also allows a more 
flexible environment for tun­
ing a computer site. Release 
6.0 takes advantage of prop­
erties of VMS version 5.0 

related to CPU equality and 
dynamic load balancing. 

According to reports 
from users, release 6.0 pro­
vides such benefits as greater 
throughput, less per-user 
overhead, enhanced local 
caching and reduced 1/0 and 
CPU times. 

Ingres comprises three 
integrated software product 
groups: the Ingres/Star Dis­
tributed Data Manager, 
which lets users access infor­
mation stored on disparate 
CPUs, operating systems or 
databases; gateways that link 
Ingres to dBase and VAX 
RMS, among others (see 
Figure); and Ingres/Net, a 
transparent software layer 
that provides network pro­
tocol support for DECnet, 
TCP/IP, SNA and others. 

Also woven into Ingres 
are a data dictionary that 
stores reusable forms, re­
ports, graphs, and code 
modules, and development 
tools, including a visual 
query administrator that 
easily can be called from in­
side applications. 

A new facility in release 
6.0 is Ingres TPA (Tools, 
Power and Access), which is 
intended to provide faster, 
more productive software 
during the life cycle of a 
database for both program­
mers and users. 

DEC is a distributor of 
the ULTRIX version of 
Ingres. 

For more information, 
contact Relational Technol­
ogy Inc., 1080 Marina 
Village Parkway, Alameda, 
CA 94501-9891; (415) 
769-1400. 
Circle 408 on reader card 

-Evan Birkhead 
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DISKEEPER is the original and remains 
today the only online disk defragment­

er that can really deliver free weekends. 
Because only DIS KEEPER is designed to run 
in the background without any operator 
intervention whatsoever, with complete 
safety.Just set it and forget it. No more week­
ends in the shop with backup and restore. 

DISKEEPER provides dramatic perform­
ance gains in as little as two to five minutes 
of CPU time per day. And DISKEEPER 
generally pays for itself within the first month 
or two of use. 

DISKEEPER 
Out-Performs All Others 

In a recent independent test of all 
defragrnenters, DISKEEPER outperformed 
its nearest two competitors by factors of 20 
to 1 and ll7 to 1 in the defragmentation of 
files (measured by the number of non­
contiguous files remaining on the disk ), and 
52 to 1and385 to 1 in the consolidation of 
free space (measured by the number of free 
spaces remaining on the disk ). 

DISKEEPER Is The 
Safest Defragmenter Available 

DISKEEPER'S design gives the highest 
priority to file safety and file 

CIRCLE 189 ON READER CARD 

integrity. As a result, DISKEEPER is the 
safest defragmenter available. 
~ ONLY DISKEEPER copies files directly 

from the original location to the new loca­
tion without intermediate copies. 

~ ONLY DISKEEPER defragments so 
safely that no recovery procedure is ever 
required. DISKEEPER never places a file 
in a vulnerable state during the 
defragmentation process . You are 
guaranteed of always having your file 
intact-period. 

~ DISKEEPER is the only defragmentation 
software that offers a money back 
guarantee of safety. 

DISKEEPER Is 
Thoroughly Tested 

DISKEEPER has been thoroughly tested 
and proven safe a t thousands of sites 
worldwide. 

Free Software Offer 
Executive Software is making available for a 
limited time only to qualified VAX 
Managers FREE copies of its Disk Analysis 
Utility (available on 9 track mag tape), which 
measures and reports to you the state of file 
and freespace fragmentation on your disks. 
How bad I y fragmented are your disks? Call 
or return the coupon below TODAY! 

800-346-4 707 ext. 2315 
In California call: ( 818) 249-4707 ext. 2315 

Executive 
_Softw-are 

2219 Broadview 
Glendale, California 91208 

Telex: 910 240-9222 

, -YES• ~n=a::o:-ec=S=a~~D=nalysis::t;i 
I • D Please send me more information about DIS KEEPER I 

~ 
~ Name Title 

Company Phone(A Must) 

Address 

City State Zip 
How many VAXScacions? ___ How many MicroVAXes) __ _ 

How manyVAX6XXXs'--- HowmanyVAX ll /7XXs' __ 
How many VAX 8XXXs? ___ How many users total) ___ _ 

L _~s~i~~~~-- _____ _J 



Epoch-1 lnfiniteStorage: 
Optical Storage With A Twist 
Epoch's NFS-Compatible Server Backs 
Hard Disks With Optical Media 

I f you think optical storage 
is suitable only for archiv­

ing, think again. Epoch 
Systems Inc. of Marl­
borough, Massachusetts, has 
added a plot twist to the op­
tical storage saga by develop­
ing a file server that in­
tegrates the fast access of 
on-line magnetic disks with 
the huge storage capacity of 
optical disks. 

The Epoch-1 Infinite­
Storage server allows optical 
drives to function as on-line 
storage devices by backing 
data that spills over from 
filled hard disks. This allows 
space on the hard disks for 
handling more immediate 
tasks. 

This method of storage 
should help relieve the bot­
tlenecks that have plagued 
high-performance technical 
and graphics workstation 
environments. The Infinite­
Storage server is designed to 
supplant general-purpose 
workstation-based servers, 
or minicomputers, super­
minis and mainframes that 
are designated specifically for 
storage. 

"File server perform­
ance bottlenecks are in the 
disk and local area network 
1/0 subsystems," says 
Charles Holland, Epoch's 
vice president of engineer­
ing. "That's where we 
focused our effort." 

The key to the server is 
a system software process 
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called Staging. This is an ad­
vanced caching algorithm 
that moves files from mag­
netic to optical media . Stag­
ing sounds like Paging for a 
reason: it's more similar to 
Demand Paging than other 
file transfer capabilities, such 
as Swapping. 

The process is analog­
ous to the function of virtual 
memory. Optical disks are 
managed by the system as 
virtual hard disks. The op­
tical storage system is 
transparent to the user. To 
the user, the magnetic disk 
looks like a limitless (up to 
150 GB) resource. 

Through a hierarchical 
architecture, the server finds 
a balance between active and 
inactive files. When the 
magnetic disk reaches its 
high-water mark at slightly 
less than 100 percent capa­
city, the files are staged out 
to an optical jukebox. 

At its maximum config­
uration, the lnfiniteStorage 
server has 12 MB of system 
RAM for file caching that 
helps keep seek times down. 
This can be layered on up to 
7.7 GB worth of Winchester 
drives. And all of that over­
flows into an optical library 
containing up to 150 GB of 
space on 51/• -inch diskettes. 

The server keeps optical 
files on the operating system 
so that they can continue to 
be tracked. This is important 
for many installations. When 
archived to optical disk or 
tape, it's often difficult to 
keep track of file locations. 

Epoch-1 InflnireStorage server allows optical 
drives to function as on-line storage devices. 

The Epoch-1 is com­
patible with Sun Micro­
systems' Network File 
System (NFS), recently em­
braced by DEC, which runs 
with most UNIX worksta­
tions. The server features 
two 68020 processors - a 
file processor and an 1/0 

processor - to speed input. 
More bandwidth is available 
from two SCSI disk channels, 
two Ethernet LAN interfaces 
and a VME interface, all 
on-board. 

The Epoch- I consists of 
three units. They are the 

main system unit, an eight­
peripheral expansion unit 
and an optical jukebox that 
can hold up to 48 600-MB 
optical cartridges and four 
drives. 

Epoch offers three con­
figurations of these units: the 
Model 2 for $95,000, the 
Model 30 for $145,000 and the 
Model 150 (with 150 GB) for 
$450,000. 

For more information, 
contact Epoch Systems Inc., 
313 Boston Post Rd. W., 
Marlborough, MA 01752; 
(508) 481-3717. 
Circle 436 on reader card 

-Evan Birkhead 
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2,000,000 good reasons to add 
Today, over two million people use Novell 

NetWare® to drive their PC networks. Not 
surprisingly, many of them are in companies 
which also have one or more DEC VAX 
minicomputers. Companies like yours. 

Now Novell makes it easy for you to inte­
grate PC users into your VAX network-and 
still maintain control of network information 
and resources. 

PC-to-VAX connectivity. With NetWare 
for VMS, PC users can transparently access 
data, print services and applications on the 
VAX. Yet, because it runs as a single process 

within the VAX, NetWare allows you to install, 
configure and control the network with stan­
dard VMS facilities. 

Network security is enhanced by combin­
ing NetWare and VMS security features, while 
maintaining existing VAX security definitions 
set by the VAX system manager. And NetWare 
for VMS gives you the power of Advanced 
NetWare, plus full DECnet compatibility and 
connections to over 30 network topologies, 
including Token Ring and Ethernet. 

Total network integration. As more and 
more users choose different desktop comput-

© 1988 Novell Inc. , World Heodquorters, 122 East 1700 South, Provo, Utoh 84601 (801 )379-5900 



NetWare for VMS to your VAX 
ing environments, system managers face a 
tricky task: integrate all of these diverse com­
puters into a single workable network. 

Choosing NetWare for VMS provides a 
simple solution. Not only does NetWare let 
you link PCs to your VAX, but it also gives you 
the freedom to connect to other important 
environments. So all of your departmental and 
corporate computing resources can work 
together as one seamless system. 

Add value to your VAX by adding a power­
ful connection to the more than two million 
NetWare users worldwide. Get NetWare for 

VMS. See your Novell VMS Certified Reseller, 
or call 1-800-lANKIND. 

For more information, call from your 
modem 1-800-4444472 (8 bit, no parity, 1 stop 
bit) and enter the access code NVVMS22. 

~~ NOVELL. 

For network solutions, 
you should be seeing red. 
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MULTIVENDOR SETUPS 

MuLTIPROTOCOL 
NETWORKS: 

Wading Through 
The Wire 

As Mu LT 1 PL E PR o Toco Ls are introduced, 

networks become more complex. BY BILL HANCOCK 

NETWORKS USED TO BE easy. You'd 
simply buy the wire, the single network 
software solution for the system and the 
controller for the software and wire, 
load the software through an exhaustive 
generation procedure, start the product 
and crash the system. Then you'd repeat 
the operation with the proper network 
parameters and enjoy basic networking 
using a single protocol. 

Now there are protocols for each 
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application need. Maintenance Opera­
tions Protocol (MOP) downline-loads 
operating systems to remote machines. 
Local Area Transport (LAT) allows ter­
minals on certain types of terminal 
servers to connect to host systems and 
permits virtual terminal communica­
tions. CTERM does the same for other 
network packages such as DECnet. 

There are data-link-level protocols 
such as Digital Data Communications 

Message Protocol (DDCMP), High­
Level Data-Link Control protocol 
(HDLC) and Synchronous Data-Link 
Control protocol (SDLC) (see Figure 1). 

There are protocols for internet­
work routing, such as Internet Protocol 
(IP) (see Figure 2), protocols for 
guaranteed message delivery (transport 
protocols), protocols for session 
management (session control, such as 
NSP) and protocols for network 
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MULTIVENDOR SETUPS 

management, such as M anagement In­
formation and Control Exchange, 
(MICE). And there are more on the way. 

There's no longer only one protocol 
on a network. N ow the network runs 
an average of two to four data- link pro­
tocols on each system and as many as 
12 or more combinations of protocols 
that are combined or excluded to form 
a tower of communication called a pro­
tocol stack (see Figure 3) . 

Why So Many? 
Why the surge in protocols? For the 
same reason there's a surge in different 
computing systems: the need to solve a 
multitude of networking problems. By 
writing and incorporating specialized 
protocols, difficult workarounds are 
avoided and problems are solved. To 
perform disk 1/0 across a network, ven­
dors have developed specialized pro­
tocols to handle the various stages and 
problems of network-based disk access 
and record or file locking among multi­
ple systems. 

The benefit is that some protocols 
are excellent for the use they were 
designed for. The down side is that 
some protocols are being used in areas 
for which they weren't designed and · 
thus cause performance and implemen­
tation problems. 

To understand multiprotocol net­
works, it's necessary to understand the 
theory behind protocol exchanges. The 
first question to answer is what type of 
hardware the network architecture will 
use and how reliable the network hard­
ware technology will be. 

When selecting network hardware 
technology, the protocol architect must 
determine how to solve problems and 
handle errors. There are two basic types 
of network protocol construction 
methods: connection-oriented (CONS) 
protocols and connectionless (CLNS) 
protocols. 

Connection-Oriented Protocols 
CONS protocols are network protocols 
architected with the understanding that 
the communications medium (hardware 
technology) can't be trusted, that is, the 
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Figure 3. 
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How a protocol stack is created. 

communications medium has many 
problems. 

A typical analog telephone line is 
a good example of an untrusted 
medium. Although a telephone line can 
be installed and used easily, it's fre­
quently plagued with noise and other 
problems. As a result, the network soft­
ware can' t guarantee that everything 
placed on the cable will arrive at its 
destination in pristine condition. There's 
a much better than average chance that 
data will be lost during transmission and 
that many of the network protocol 
packets that appear on the communica­
tions medium will be damaged. 

Thus, the network protocol ar­
chitect must take into account that the 
network medium inherently is 
unreliable. He must design a protocol to 
solve the network problem and ensure 
a delivery path among the connected 
machines. 

To do this, the CONS concept of 
networking is applied . Under a CONS 

network protocol architecture, connec­
tion points between two machines are 
monitored carefully by each end to en-
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sure that the connection operates prop­
erly and that packets arrive in sequence 
and without error. 

Connection-Oriented Properties 
Connections among systems have pro­
perties that must be kept in mind when 
examining or constructing a CONS 

protocol. 
First, a connection between two 

entities isn't necessarily a physical con­
nection. A good example of this is a 
program connecting with a remote pro­
gram, neither of which is a physical en­
tity. The programs can be on separate 
machines, which requires a physical 
medium to connect. Or, they can be on 
the same machine but use the network 
architecture to connect. 

Second, a CONS protocol suite (a 
group of protocols) requires that several 
properties be established. One of these, 
time, requires that periods of inactivity 
ensure that the link still exists and 
works, whether it's seconds or hours 
between data transfer. Another, se­
quenced delivery, requires that the 
CONS suite allows the accurate delivery 

of the protocols in an uncorrupted way. 
This means that each packet arrives in 
order and without error. If a packet is 
missing, a retransmission must occur. If 
a packet arrives as a duplicate, it must 
be discarded . 

Another property is flow control. 
CONS suites must make efficient use of 
buffers on the connected systems. They 
must compensate for message arrival 
speed versus CPU capability, in­
termediate baud rates and other issues 
that could cause underflow or overflow 
of information. 

To do this, many CONS protocols 
contain transmission "windows" that 
allow a "chunk" (window) of packets to 
be sent and transmission to be verified 
before the next chunk is sent. In this 
way, message flow can be controlled and 
losses on the network a're minimal, 
somewhat predictable, and correctable. 

For a CONS protocol to work, 
there are several phases of connection. 
First, a relationship must be established 
among the communicating entities via 
a connection request. This usually in­
volves the exchange of basic informa­
tion required to set up or reject the link, 
such as: 
1. Error recovery mechanisms. 
2. Class of service (throughput metrics, 
message sizes and so on) . 
3. Naming the remote party (system, 
program, gateway and so on). 
4. Accounting information. 
5. Network management information. 
6. Signaling and message synchroniza­
tion techniques (if negotiable) . 

The data transfer phase begins after 
the link is established and the two en­
tities are connected. In this phase, data 
packets are sent between the entities in 
a sequenced fashion. This transfer can 
be half duplex (one side at a time) or full 
duplex (both sides simultaneously) and 
can involve differing amounts of data, 
depending on the work. involved . 

The final phase of a CONS connec­
tion is the disconnect or release phase. 
How this is done depends on protocol 
restrictions, as some CONS protocol 
suites can cause data to be destroyed on 
disconnect . Others allow for total 
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In the past, you 've had to go to a variety of vendors for your 

VAX systems software. In the process, you 've had to worry about 

whether the salesman knew enough about your problems to 

give you the right solution. You had to worry about training and 

support. You had to worry about the superiority of the product. You even had to worry about 

the vendor going out of business. Face it, your VAX resources are far too critical to leave 

in the hands of many ven-

dors. It makes much more 

sense to deal with the one vendor who's committed to 

offering you a full line of technologically superior prod-

ucts that are backed by solid training, installation and post-installation assistance. 

UIS is that one vendor. At UIS, we have assembled the strongest, best engineered 

line of VAX systems software in the industry. We have also built an international team 

of the finest engineering, sales and support talent available. Each member of our 

team is totally dedicated to increasing the performance and cost-effectiveness of your VAX systems. Here 's systems 

software from the one company you can trust: V-X Master I. A menu driven system that simplifies and standardizes 

VMS operations including management of users , ports.; queues , disks , backup 

and system reporting. V-X Master II. A complete software system that combines an 

operations management system, a menu development system and a VMS reporting 

and analysis system to enable MIS managers to increase the productivity of their 

operations staff and the performance of their 

VAX systems. Archive 2000. An archiving 

system that allows system managers or 

end users to efficiently store little-used 

data on tape , optical disk or other low-cost offline media-significantly recovering disk space and streamlining 

operations. Diskit 2000. A performance management tool that safely restructures your fragmented disks -

enhancing system response time and cutting costs. Media /Schedule/Vault. A system that functions independently 

or in conjunction with 

Archive 2000 to control 

physical offline storage me-

dia , automating repetitive 

jobs including backup. PACS PLUS. A resource accounting and chargeback software package that allows managers to 

confidently track, bill and account for their VAX computer resources-enabling them to plan intelligently for the future . 

So why shop around and worry about what you 're getting, when you can The Source Fbr 

get all your VAX systems software from one source: UIS. The source for VAX VAX~= 

management software. For the full facts on our full line of VAX systems soft-

ware, call (714) 895-1633. Or write: UlS, 6600 KatellaAvenue, Cypress, CA 90630. 

VAX and\'\\:, arc lr.tdcmarkli of IJ1g11al hc1u1pmcn1 (_orpor.iuon l)"kn 2000. PAlS PLL Sand V- X \l:l.~ 1 crarc 1r..1dcm:.irbuf l I\ 
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Figure 4. 
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Open Systems Interconnection (OSI) 
reference model. 

closure and cleanup of all structures 
before disconnect . 

Idle Or Working 
During the transfer of data or during 
idle periods, CONS protocol suites 
might send HELLO messages periodi­
cally to remote systems to make sure 
they 're still connected and so that the 
remotes will know that a particular 
sender is still available for service. In 
some situations, if a host system doesn't 
hear from a remote for a certain period 
of time, it sends an !NIT or HELLO 
message to the remote. The remote 
won't respond if it 's overloaded, busy 
or unavailable. In that case, the host de­
clares the node unavailable and might 
kill any links it thinks are in progress or 
notify other nodes of the connection 
failure. 

A good example of CONS protocol 
suites is the use of DMR-lls between 
two VAX systems. The DMR-11 is a 
serial , synchronous communications 
device that allows speeds up to 1 Mbps 
between two systems. The DMR, 
however, has on-board DDCMP pro­
tocol that allows packet sequencing and 
ACKiNAK services in the cards. 

As a result , CONS capability exists 
between two systems. Sequencing er­
rors, synchronization errors and other 
issues are handled by the boards without 
interference or assistance from the host 

42 

• 

systems. Because the boards handle the 
CONS facility, the connection data 
delivery is guaranteed at layer two (the 
Data-Link layer) of the Open Systems 
Interconnection (OSI) reference model 
(see Figure 4) . In this case, DDCMP may 
be viewed, by definition, as a data-link 
CONS protocol. 

But DDCMP is too versatile to be 
used strictly as a CONS protocol or only 
at layer two. Some implementations of 
DDCMP can be found in some packages 
at layers three and four of the OSI 
model. 

CONS suites are useful for net­
works in which the network hardware 
medium inherently is unreliable. They 
also are useful where network nodes 
themselves might have obscure or 
difficult-to-configure timing sequences 
that normally would cause unconfirmed 
messages to be discarded or ignored as 
the system was busy or unavailable to 
the network at the time of data transfer. 

Connectionless Protocols 
There are times when network hard­
ware media are fairly reliable. This is 
usually the case in higher-speed net­
works, such as Local Area Networks 
(LANs). LAN architectures usually range 
from 1 Mbps to as high as 10 Gbps. With 
high data rates, the network medium in-

Figure 5. 

Source Port 

Offset 

herently must be reliable and not as 
susceptible to noise and other in­
terferences that plague traditional net­
works . In these cases, a CONS 
mechanism would induce unnecessary 
overhead on the network and could 
degrade the network significantly. CLNS 
was created to solve this problem. 

CLNS suites evolved from net­
works that have multiple distribution 
paths. The CLNS relationship from one 
entity to another is transient at best, 
with each network operation indepen­
dent of the other. Thus, CLNS protocol 
suites don't guarantee delivery or se­
quencing of data and are usually at the 
lower layers of the network architecture. 

Like CONS, CLNS has connection 
phases, but only two. The first phase in­
volves the access to the medium being 
used. This usually is handled by a con­
troller and the appropriate software. The 
second phase is the transmission of the 
data which is done as a one-time event. 

A good example of a CLNS pro­
tocol is the use of the Internet Protocol 
(IP) . IP is used when a Transmission 
Control Protocol (I'CP) packet wishes to 
connect to other networks (see Figure 
5) . Because IP doesn't guarantee delivery 
of data and makes a best effort to deliver 
data packets, it demonstrates the use of 
the CLNS service. It also demonstrates 

Destination Port 

Data 

Transmission Control Protocol (TCP). 
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"The ACS 4030 dramatically cut our communication costs and maintained 
reliability - at a quarter the price of other Ethernet bridges. " Charles Fischer 

Dalcomp, a supplier of online information for 
the financial industry, needed a better way to 
connect offices on both sides of the Hudson. 
Dalcomp had five point-to-point connections using expensive 
dedicated lines. Dalcomp needed to cut network costs, but 
couldn't afford to sacrifice network performance. Dalcomp 
chose the ACS 4030 to connect Ethernets already in place. 

Dalcomp saved on equipment costs and cut 
network charges by 60% . Dalcomp looked into another 
remote bridge; it was four times as expensive. Dalcomp 
saved by choosing the ACS 4030 and saved again by reducing 
the number of dedicated lines from five to two. The ACS 
4030 can save you money too. 

Saving money doesn't mean sacrificing 
reliability. Says Fischer, "In our business, we deal directly 
with major financial institutions. Our service transmits 
crucial information and we cannot have a down time." 
Because the ACS 4030 provides load-leveling, if one 

Director of Operations, Dalcomp, Inc. 

critical line goes out, the others automatically pick up 
the slack. 

The ACS 4030 fits into your existing system. No 
need to buy other expensive equipment. And ACC has been 
developing and supporting networking systems for over 12 
years. If you need to connect 
Ethernets across a river, 
a parkway, or an entire state, ~ 
the ACS 4030 can bridge the ~ 
distance and cut costs, not 
performance. Call ACC today. 

Advanced Computer Communications 
720 Santa Barbara Street 
Santa Barbara, CA 93101 
(800) 444-7854 

The Interconnectivity Source 
CIRCLE 184 ON READER CARD 
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the problem of CLNS: no guaranteed 
delivery of data. To accomplish this, 
TCP must provide the mechanisms for 
proper sequencing and delivery of data. 

Some applications, such as bar­
code reading, credit card verification and 
broadcast-oriented data transmissions 
(such as news wire services) can benefit 
from CLNS protocol suites. But most 
functioning network architectures use 
CONS as the method with some hard­
ware mechanisms supporting CLNS for 
access to a specific medium, such as 
Ethernet (see Figure 6). 

Which Protocol? 
In these days of LAN dominance, net­
works suffer from protocol schizo­
phrenia: the same functional capability 
exists in various protocol suites. For in­
stance, at least six different virtual ter­
minal protocols are available for Ether­
net access. Only Virtual Terminal Pro­
tocol (VTP) is an international standard, 
but it has a very low usage metric. 

Other protocols, such as LAT, are 
popular because of vendor support and 
products such as the DECserver line of 
terminal servers. The problem with LAT 
is that it only runs on Ethernet. VTP, 
however, is at a higher level of network 
protocol. Therefore, it can traverse very 
different networks and provide terminal 
support in places LAT doesn't. 

Understanding multiprotocol net­
works begins with understanding the 
following issues: 
1. There are very few agreed-upon 
international standards that work well 
and efficiently above OSI layer two. 
2. Vendors have developed their own 
protocol suites based on the network 
architecture they sell. 
3. The approaches of some vendors 
work well on both CLNS hardware and 
CONS hardware. Others work well on 
one or the other, but often not on both . 
4. Some vendors lobotomize their pro­
tocols or create new ones to solve con­
nectivity problems that arise when they 
support hardware technologies their 
network architecture wasn't designed for. 
5. When hardware technologies arise 
that are popular, some vendors adapt 
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Figure 6. 
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Ethernet V2.0 packet format 
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IEEE 802.3 packet format 

DSAP IDX VEN_ID 

IEEE 802.2 LLC info 

Ethernet and IEEE 802.3 data-link protocol formats (with 802.2 LLC). 

Figure 7. 
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Systems Communications Services (SCS) protocol format (Cl/LAVc). 

(port) their protocol suites to that hard­
ware to take advantage of market de­
mand, regardless of consequence. 

This simply means that multi­
protocol networks won't disappear for 
a long time. Because of the politics and 
functional issues involved, few network 
architectures will disappear from a lack 
of international standardization. Al­
though we might want OSI network 
protocols on our VAXs, there still are 
many Local Area VAXclusters (LAVc) 
customers who use Systems Com­
munications Services (SCS) protocol over 
Ethernet (see Figure 7). 

SCS isn' t a standard (although it 
might be if LDDI is approved) and isn't 
part of OSI. It still will serve LAVc nodes 
at the same time DECnet generates 
HDLC packets with OSI upper-layer 
protocols on the same cable and 
possibly from the same system. 

With this in mind, what will be 
seen on networks and what will happen 

to computer networks in the future? 
Network technologies will con­

tinue to use new protocols for a variety 
of needs. For example, one company I've 
worked with has a need to connect dis­
similar systems on a network to collect 
and analyze network traffic. The com­
pany could have used an existing net­
work protocol. But it was deemed 
necessary to create an application­
specific protocol to achieve the speed 
necessary to provide useful statistics in 
real-time as well as provide a multiseg­
ment, multitechnology collection 
capability. 

Network architectures are chang­
ing to take advantage of internationally 
standardized network protocols as well. 
But some of the protocols being stan­
dardized might not work in certain en­
vironments. Yet everyone is bent toward 
standards, whether the standards work 
or not. Eventually, they will, but this 
forces many network vendors to change 
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the way that they look at protocols on 
a network. 

New Philosophies 
DECnet-VAX (and other DECnet 
operating environments) under Phase IV 
guarantees delivery of data at the Data­
Link layer of Digital Network Architec­
ture (DNA). This means that, where 
possible, the hardware can be tasked 
with sequencing and retransmisSion of 
data. 

When DECnet takes the leap to 

Phase V, the OSI architecture requires 
that sequencing and retransmissions 
happen at layer four, the Transport Layer 
(see Figure 8) . This also means that the 
prescribed layer two protocol, HDLC, 
will replace DDCMP on ISO­
standardized hardware implementations, 
such as 802.3 CSMA/CD networks and 
802.5 Token Ring networks. 

Those two simple actions require 
that DECnet under Phase V (OSI­
compliant DECnet) will require large 
modifications not only to the protocols 
involved but to the philosophy of 
DECnet operations. Will this increase 
the protocols on networks? Yes. HDLC 
will make its appearance, as will higher­
layer protocols. Will DDCMP go away? 
No. Phase IV nodes will be supported 
by Phase V nodes and will continue to 
use DDCMP, as will non-OSI hardware 
controllers. 

Figure 8. 

DNA Application 

l Nam~ng J-
Service DNA Session Control 

Phase V DECnet architecture. 
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There are some nice features about 
OSI. But there's the problem of multi­
ple protocols on the network and how 
to manage them. Also with each OSI 
layer rigidly defined, there will be more 
"embedded" protocols in an HDLC 
packet than now experienced in a 
DDCMP packet. 

Under OSI, each layer of the net­
work architecture "wraps" a protocol 
around the previous layer. Other net­
work vendors want buyers to believe 
that their network architectures do the 
same. Often, that's hype. Many architec­
tures generate a generic protocol packet 
in their defined protocol that contains 
option bits in the protocol that redefine 
the intent of the packet based on the bit 
settings in the optional area. 

This means that the same basic for­
mat is used for all protocol formats, but 
the data contents of the packet can be 
user data or predefined network ar­
chitecture data such as a routing or 
HELLO message based on bit patterns in 
the optional field(s). As a result, break­
ing down some protocol suites with 
network analyzers and filtering tools on 
network bridges can be difficult and 
time consuming. 

Bridges Are Your Friends 
Often, a network can be interconnected 
by bridges. A bridge isn' t a router. It 
simply sends protocol messages over a 

OSI Application 
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A B RID GE c AN BE programmed 
to send only the packets that 
truly are destined for a node 

on an adjoining segment. 

their respective native-mode architec­
tures, and emulation of a connection 
type that's suitable to both sides. Star­
ting a connection as logical unit 6.2 
(LU6.2) from the IBM side is fairly easy 
to the DEC side, as the connection looks 
and feels like a LU6.2 connection. 

From the DEC side, however, the 
connection doesn't look exactly like a 
standard transparent DECnet-VAX con­
nection. A normal DECnet connection 
doesn't use program routines such as 
SNA$ACCESS and SNA$BIND. In this 
case, a gateway is more like a facilitator 
than a full translator. 

connection medium to a remote net­
work of the same or different type, but 
it doesn't change the basic content of the 
message being passed along. 

In networks such as Ethernet, 
bridges connect various Ethernet seg­
ments into a cohesive, uninterrupted 
network, from a software point of view. 
Because bridges function at layer two of 
the network architecture, the connecting 
of the segments is transparent to most 
network architectures. The systems 
think that the network is one large, con­
tinuous segment. 

Bridges, however, can be in­
telligent. A bridge can be programmed 
to send only the packets that truly are 
destined for a node on an adjoining seg­
ment. If the packet seen on a network 
is destined for a node on the same side 
of the network (on the same segment), 
the packet isn't sent to the adjoining seg­
ment and the traffic is reduced on the 
second segment as a result. Bridges can 
be smart enough to filter traffic based 
not only on destination address, but on 
protocol type, source address and, in 
some situations, content of data fields . 

In a multiprotocol network, bridge 
filtering can be useful in reducing traf­
fic load and in keeping the wrong 
messages from propagating over the 
network. To achieve optimum filtration, 
however, the network manager must 
program the bridge with the necessary 
knowledge. This might be done on a 
protocol-by-protocol basis. Thus, 
knowledge of protocol format is im­
perative if filtration is to be successful. 
Unfortunately, the more options the 
bridge looks for, the more time it takes 
to filter packets, and this can severely 
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decrease overall network throughput as 
well as cause bridge congestion and 
packet loss. 

Gateways And Translation 
Protocol translation is another problem 
of multi protocol networks. This usually 
is accomplished by gateways, and a 
gateway usually provides two-archi­
tecture conversion (see Figure 9). 

This means that a specific gateway 
translates between two architectural en­
tities only. An example is a DEC SNA 
Gateway. The SNA gateway uses DECnet 
for connectivity to other DECnet nodes 
on the network on one side of the 
gateway and SNA for connection to IBM 

or SNA-compliant nodes, such as Wang 
or Unisys systems. 

The translation isn't DECnet as 
much as connection to both sides via 

Figure 9. 

Full translation gateways, however, 
are beginning to appear. One allows 
DECnet-VAX connections to appear as a 
TCP/IP connection to a UNIX or other 
TCP/IP node in a completely transparent 
way. Alth~:mgh expensive, it provides 
true transparent gateway access to 
multiprotocol applications. 

Another problem of multi protocol 
networks is network management. 
Many companies are faced with the 
problem of how to control and manage 
the network resource, how to provide 
meaningful usage statistics, as well as 
network accounting and other related 
functions. Providing such capabilities in 
a multivendor network is difficult at 
best, and usually involves some heavy-

Node A Gateway Node K 

Applications Applications Applications 

Presentation Presentation Presentation 
Session r--1 Session Session B t-- Session B 

Transport ~ Transport Xport B 1-- XportB 
Network ~ Network Protocol X t-- ProtocolX 
Data Link ~ Data Link Data Link 1--l Data Link 
Physical .......... Physical Physical t--1 Physical 

l J 
How a gateway works. 
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What Can You Say About 
A VAX Utility That Recovers 
$50,000 Worth Of Disk Space 

For Under $5,000? 
Here's what users are . 
saying. 
"In my firs t ten minutes of running PAK­
MANAGER, I found over 100,000 blocks of recover­
able wasted space. After the first week I was able to 
bring up the available free space on my volume set 
from an average of 20,000 blocks per disk to about 
235,000 blocks each ... PAKMANAGER paid for it­
self in the first day by allowing me to eliminate a 
pending disk purchase" 

Steve Simek 
Talaris 

" ... With PAKMANAGER I recovered almost 15% of 
my disk space by being able to easily find expired 
files and multiple versions of files left by uncaring 
users. " 

John Smetona 
Topsville 

" ... PAKMANAGER really helped ... This product 
very quickly puts on our screen all of the informa­
tion we need about a particular disk, within a few 
seconds." 

Tom Stewart 
Security Pacific Automation Co. 

Digital News, June 13, 1988 

This is what the press is . 
saying. 
" ... PAKMANAGER provides a flexible, easy-to-use 
and powerful system to help you manage VAX 
disks effectively ... teamed with a disk compression 
and defragmenting utility such as DEMAC's 
SQUEEZPAK, the two tools will provide a solid 
one-two combination to fight against disk clutter." 

David Miller 
DEC Professional 

June 1988 

"PAKMANAGER is a valuable tool for the system 
manager in the day-to-day struggle to optimize disk 
storage and performance. It provides a structured 
mechanism for displaying disk information ... This 
easy access makes the job of disk management sim­
pler, and provides a means for making a more 
timely analysis of disk problems and for taking 
corrective actions ... " 

Allan Tow! 
Digital News 
June 13, 1988 

It's what we've been saying about PAKMANAGER all along. For more infor­
mation, call 800-267-1590 (in CA, 800-634-6552). Ask about our free, no-hassle 
trial. We're anxious to hear what you have to say when you discover first-hand 
how PAKMANAGER saves your company time and money. 

•• ··11111Ar 
S 0 FT WARE 

Excellence in System Utilities 
Suite 103, Bridge Plaza, Ogdensburg, NY 13669 

VAX is a registered trademark of Digital Equipment Corp. 
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VS ORT 
AND 

VS ELECT 
The fastest way to sort and 
extract records on a VAX. 

If you spend too much time sorting with the V AXNMS sort utility, 
spend less-up to 75% less-with VSORT from Evans Griffiths 
& Hart, Inc. Compare the following elapsed and CPU times for 
VSORT (V03.07) and the VAXNMS (V4.2) sort utility running on 
a VAX 11/780. 

VSORT VERSUS VAXNMS SORT 

Time (minutes) 

VS ORT 

VAXNMSsort 

VSORT 
VAXNMSsort 

VSORT 
VAXNMSsort 

0 5 10 15 20 25 

1,000,000 16-byte records 

I 

125.000 128-by1' '"::.

000 

3'-byt1 '""'' 

ELAPSED TIME • CPU TIME 

VSELECT, the fast sequential record extractor. 
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VSELECT is also fast and efficient. Running stand-alone on a 
VAX 111780, VSELECT often exceeds scan rates of 1,000 blocks 
per second. It can select and reformat records from an indexed 
file much faster than the VAXNMS CONVERT utility can unload 
the same file - often three or four times faster. 
For RSTSIE, use FSORT3 and SELECT. 
If you run RSTS/E on the PDP-11, we invite you to join the hun­
dreds of users and OEMs who, for the past ten years, have relied 
on FSORT3 and SELECT for the fastest possible record processing. 

Other software products for VAX/VMS and RSTSIE 
• ROSSIV a RSTS/E operating system simulator under VAX/VMS. 
• KDSS a multi-terminal key-to-disk data entry system. 

• TAM an efficient screen formatter for transaction 
processing applications. 

• DIALUP a data communications package that 
links VAXNMS and RSTS/E systems to 
remote computers. 

• BSCIDVa device driver for DEC's DV11. 

For more information, call 
(617)861-0670 or write: 
Evans Griffiths & Hart, Inc. 
55 Waltham Street 
Lexington, MA 02173 
TWX:710-326-0103 

CIRCLE 161 ON READER CARD 

DEC. VAX , VM S. RSTS and PDP are trademarks of 
Digital Equipment Corporation. 
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Digital Equipment Corporation 
146 Main Street 
Maynard, MA 01754 
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IBM Corporation 
Old Orchard Road 
Armonk, NY 10504 
(914) 765-1900 
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Unisys Corporation 
P.O. Box 500 
Blue Bell, PA 19424 
(800) 547-8362 
CIRCLE 484 ON READER CARD 

duty network applications and CPU 

horsepower. 
Because protocol suites are incom­

patible and because the philosophies of 
network architectures are different 
enough to cause serious problems for 
network management tools, it's vir­
tually impossible to monitor and main­
tain multiprotocol networks without a 
lot of tools and training. One or two 
products might monitor multiple pro­
tocols and network packages, but none 
provides a full multiprotocol manage­
ment facility. 

MULTIPROTOCOL NETWORKS will be here 
for a long time. The OSI model allows 
for multiple protocols at each layer of 
the OSI architecture, so even OSI nodes 
will be running multiple protocols. Pro­
tocols on networks provide specific ap­
plication services and do so in a 
connection-oriented or connectionless 
way. Some provide both types of con­
nections simultaneously, depending on 
the need. In any case, multiple protocols 
means multiple vendors providing 
multiple solutions to multiple nodes on 
multiple networks. 

ARTICLE INTEREST QUOTIENT 
Circle On Reader Card 

High 424 Medium 425 Low 426 
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The New MasterDisk/SDI 
Can Save You A Bundle 

For the price of about 10 gigabytes of DEC disk, you can get 10-plus 
gigabytes of Master Disk/SDI* for all VAXs and VAXclusters, 
a dozen DEC terminals, ten pairs of Gucci's, dinner for a month 
at 21 , ten thousand 
in cash, four tickets 
to Springsteen, his 
and her Corvettes, 
two weeks in Paris, 
and a partridge in a 
pear tree. Plus 22ms 
average access time, 
and a lot of other 
advantages shown 
below. 

Now why would anyone want another disk? 

COMPARE FOR YOURSELF ADS 

Formatted Storage 10. 365 gigabytes 

Average Access 22.3 ms 

Peak Transfer Rate 2.75 MB/sec 

Size I- 40 11 high rack; 

Power Consumption l,OOOwatts 

MTBF Per Drive 40,000 

Warranty 2 years 

List Price $194,000 

Required HSC Data Channels l'A 

Cost of Data Channels $13,125 

Total Cost $207,125 
($19.98 per megabyte) 

DEC 

9.952 gigabytes 

32 .3 ms 

2.4 MB/sec 

4- 60 11 high racks ; 

13,440 watts 

25,000 

1 year 

$264,000 

4 

$42,000 

$306,000 
($30.75 per megabyte) 

*Capacities range from 137 to 16,584 megabytes within one rack. Master Disk/SDI will connect di rectly to any HSC 50170, 
KDB 50, KDA 50, UDA 50. SDI is the Standard Drive Interface used on all DEC '" RA" fam ily drives. 

DEC, HSC 50/70, VAX , VAXcluster are trademarks of Digital Equipment Corporation . 

For more information, write or call American Digital Systems Inc. , 
75 Union Ave. , Sudbury, MA 01776-9990. (508) 443-7711. 

fi(}. American Digital Systems Inc. 
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DEC/IBM 
Interoperability 

TY 1 NG To a ETHER the industry 

giants. BY ROBERT PHILIPS 

FOR THE PAST several years, connecting 
IBM and DEC networks has become the 
craze for many Fortune 2000 companies 
that want to maximize their large data 
processing investments. 

In their quest to gain dominance in 
the information processing arena, these 
industry giants didn't communicate 
with each other: neither the executives, 
the marketing forces nor the computers. 
But to the joy of the information system 
manager, both IBM and DEC have real­
ized that each has earned a position in 
large organizations and each, in specific 
ways, plays a major role in fostering the 
success of the enterprise. 

To illustrate, remember last summer 
when DEC introduced its MicroServer, 
used to route data among Ethernet local 
area networks (LANs) and as a gateway 
to link VAX.s to IBM mainframes, and 
when IBM introduced its comprehensive 
range of enhanced networking and net­
work management software products, 
including NetView. 

" Integrating the enterprise is what 
our customers demand today. Cus-
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tomers need access to information at any 
time. They need it from anywhere," says 
Bill Johnson, vice president of distrib­
uted systems at DEC. 

"IBM is committed to doing what­
ever is necessary to give customers what 
they require to communicate enterprise­
wide," says William 0 . Grabe, IBM's 
vice president and assistant general 
manager of marketing for U .S. 
marketing and services. 

It's clear that both IBM and DEC are 
responding to customer demand. That 
demand is for multivendor connectivity. 

Moving Toward Connectivity 
To understand the direction in which 
multivendor connectivity is headed, it's 
important to understand the paths that 
IBM and DEC have taken to get where 
they are. Let's look at how each re­
sponded to the market demands of the 
early 1960s. 

About thirty years ago, DEC began 
as a developer of computer logic mod­
ules. It didn't market the renowned 
PDP-8 and PDP-11 minicomputers until 
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1965 and 1970, respectively. 

By this time, IBM had established 

a standard for corporate computing. 

This standard called for large data cen­

ters, housing at least one mainframe 

computer, most likely a member of the 
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System/360 family. Today, conservative 

estimates number the installed IBM or 

IBM-compatible mainframes worldwide 

as high as 27,000. 

But through IBM's period of rapid 

growth, DEC held its own. In 1977, its 
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32-bit VAX 11/780 was introduced. This 

popular VAX series of minicomputers 

has grown to include many models. 

You might ask, "Why don't com­

p.anies stay with one computer supplier 

instead of bringing in others?" The 
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THROU GH 

IBM's period of 
rapid growth, 

DEC held 
1ts own. 

answer is perhaps as simple as it is com­
plex. Since its beginning, IBM has been 
strong in administrative and business 
environments. DEC has gained prece­
dence in manufacturing, design and en­
gineering (CAD/CAM) departments. 

As a result, organizations found 
themselves with DEC equipment that 
spoke only to DEC, and IBM equipment 

that spoke only to IBM . If these re­
sources were to be shared, it meant train­
ing personnel and physically moving 
them from one department to another. 
This was not a good time saving solution. 

Users wanted to maximize their in­
vestments. They wanted their IBM and 
DEC computers to talk to each other 
without their operators having to learn 
complex and unfamiliar programming 
languages. Thus, a new industry was 
born: connectivity. 

Connectivity has many definitions. 
Perhaps the most descriptive is that it's 
the physical connection (usually a gate­
way or network controller) that allows 
two or more dissimilar environments to 
communicate. It's the method by which 
information is transferred between com­
municating systems over a physical 
medium. An IBM or compatible com­
puter connected into a large network 
often has the gateway network con-

troller in the computer room. From 
there, a combination of wires, fiber op­
tics or satellite links provides the physi­
cal interconnect for the network. 

Interoperability is an expansion of 
connectivity. After the physical connec­
tion is made, it allows information to be 
exchanged by transparently transferring 
files. Interoperability is the intelligent 
exchange of information and programs 
via communications between processes. 
A process translates information from 
one architecture or set of network pro­
tocols to another architecture or set of 
network protocols. Interoperability is 
necessary when an exchange of informa­
tion must occur between systems that 
are architecturally different or that are 
using unlike communications protocols. 

An example is a number of com­
puter systems networked through OSI 

protocols exchanging data with a system 
that speaks SNA. A gateway controller 

Copy your tapes 
like you copy 
your paper. 

for the particular tape 
format and drive. And 
data can be read on 
one format and copied 
to another. 
Menu-driven software 
makes the CD-2500 a 
snap to use, while a 
powerful CPU oversees 

H ow many tapes or cartridges can you copy at the same 
time? Up to now, probably one. But after this, that 

number goes to 4, 8 or even 16. With the CD-2500 from 
ADC - that makes copying data as quick-and-easy as 
copying paper. 
No matter what format you're working with, odds are we've 
already copied it. From tape cartridges and half-inch reels 
to DEC's TK-50 data cartridges 
and any SCSI-compatible drive in 
the house. Copied so quickly that 
you can meet all your production 
requirements easily. 
You can configure the CD-2500 
with 16 of the same drive or a 
variety of different drives depend­
ing on your product mix. Simple 
program control sets the system 

all system operations, verification and on-line monitoring. An 
optional rigid disk subsystem up to one gigabyte is available 
for convenient multiple "image archiving" of your masters. 
For more information on ADC and its fast-lane duplicating 
systems, call us today. 

Tape Duplication Formats Include: 

• OIC-11 • Half-inch 800 BPI 

• QIC-24 • Half-inch 1600 BPI 

• QIC-100 • Half-inch 3200 BPI 

• QIC-120 • Half-inch 6250 BPI 

• QIC-150 

ADC APPLIED DATA 
COMMUNICATIONS 

• TK-50 

And coming soon: 

• HP 

• TK-70 

14272 Chambers Road • Tustin, California 92680-6998 
800/ 221 -5486 • Calif.: 800/ 334-5486 • 714/ 731-9000 
Telex 183823 ADC TSTN • FAX 714/ 838-7172 

e 1988 Applied Oma Communications, Inc. 
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figure 1. 
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Synchronous 

IBM 43xx 
Processor 

IBM 3090 
Processor 

Typical IBM/DECnet environment. 

I I 

would map the OSI protocols into SNA 
protocols and back. This is analogous 
to an interpreter sitting between, say, a 
person who only speaks German and a 
person who only speaks Spanish. The 
interpreter allows a meaningful conver­
sation to take place. This, in human 
terms, it the essence of interoperability. 

Functions And Applications 
There are two main approaches to con­
nectivity. One uses a network con­
troller. This is a physical box, typically 
a microprocessor-based remote com­
munications processor that provides a 
hardware connection between an IBM 
block multiplexor channel and a DECnet 
environment. The connection through 
the channel is via conventional IBM Bus 
and Tag cables, with connection to the 
DECnet environment through a stan­
dard DECnet Ethernet or synchronous 
point-to-point interface (see Figure 1 ). 

The other approach uses the host as 
the gateway or network controller 
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Network 
Contro ller 

through an integrated adapter. It appears 
to be the wave of the future, because it 
permits more space in the computer 
room and is designed to be more host­
specific. This connectivity software ap­
plication resides on the mainframe. The 
computing overhead of the gateway 
either can be moved into the host if the 
integrated adapter isn't intelligent or can 
stay on the adapter if it can be pro­
grammed to handle some or all of the 
gateway functions. Integrated adapters 
increasingly are popular. 

Interoperability can include file 
transfer, terminal emulation, electronic 
mail exchange, Remote Spooling Com­
munications Subsystem (RSCS) and pro­
gram-to-program communications. In 
addition, the IBM-side user can submit 
jobs for execution on any node within 
the DEC network. The DECnet nodes 
have the same capability to submit and 
run jobs on the IBM system. Whenjobs 
are executed, they generally produce one 
or more listing files that contain the 

--~__,-

IBM 9370 
Information 

System 
Ill 

results. With interoperability, the listings 
can be routed through the network to 
the printer closest to the user and in a 
format understood by that node. 

File transfer is considered the base 
function in connecting DECnet and IBM. 
File transfer has two sides: those in­
itiated on the IBM system and those in­
itiated on the DEC system, using DCL. 

To transfer files between IBM and 
DEC, the DEC user simply uses the stan­
dard COPY command. He also can list 
directories, delete files and use various 
DEC system utilities, such as COMPARE 
or ANALYZE, to examine IBM files. If the 
DEC user needs access to only certain 
pieces of data contained in an IBM file, 
record-level access is supported for se­
quential, VSAM and partitioned files. 

This facility allows the DEC user to 
change the contents of IBM data sets 
from user-written programs, standard 
DEC editors, and DEC utilities from 
DATATRIEVE. With the exception of the 
record-level access feature, the IBM user 
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"We operate one of the 
world's foremost stock trading 
networks at Instinet. Our sub­
scribers rely on us for up-to­
the-second quotations of over 
9,000 stocks to trade millions 
with each other daily. Down­
time is unthinkable in a busi­
ness where 10 seconds is a 
lifetime," says George McCord, 
Instinet's VP /Systems. 

"Our problem was that 
we're a DEC shop in an IBM 
world. Our VAXes couldn't 
communicate with NASDAQ 
andSIAC. 

'We chose Sim pact to pro­
vide connectivity - but not 
just because they were cost­
effective. 

'We needed a real-time 
communications solution that 
was bulletproof. And Simpact 
has a reputation for getting it 
right the first time. They had 
the best hardware platform 
and acustom protocol to give 
us the right balance of pro­
cessing and communications. 

George McCord 
VP/Systems, tnstinet 

"People may think we went 
overboard looking at 102 ven­
dors. But when you're hand­
ling $100 million a day for 
institutional money managers, 
you can't take chances. 

If you have a tough con­
nectivity problem, call Sally 
Simonic, Director of Sales, at 
(619) 565-1865. 
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f igure 2. 
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Terminal emulation. 

has a symmetric set of functions 
through ISPC or XEDIT panels. It's best 
to have bidirectional file transfer with 
data translation. 

Terminal emulation, another inter­
operability approach, allows users to 
maximize their terminal hardware in­
vestment by allowing any terminal con­
nected to the network access to any IBM 
or DEC application. Terminal emulation 
enables the user to talk to any node in 
the network that speaks the same 
language. It 's best to have the benefit of 
full-screen operation rather than line 
mode with scrolling (see Figure 2). 

Because many people use electronic 
mail, Mail is a popular function. The 
PROFS or VM Note user can send mail 
to or receive mail from any networked 
VAX user using VAXmail or ALL-IN-1. 
This application is transparent to the 
user. 

Connectivity for the RSCS Network 
provides an easy connectivity solution 
among all IBM mainframes on an 
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• FMS 

RSCSINJE network and all nodes on a 
DECnet network. When an IBM user 
needs to access information from the DEC 
side, the DECnet nodes appear as NJE 
nodes. Conversely, NJE nodes appear as 
DECnet nodes to the DEC user. After this 
is done, it allows the user to push files, 
send user messages and send commands 
to determine the status of the network. 

Program-to-program communica­
tions allows programs executed in a 
DECnet environment to communicate 
with applications running under MVS or 
user virtual machines in the VM oper­
ating environment. This is fully com­
patible with the standard DECnet task­
to-task subroutine calls. On the IBM 
side it's implemented through a series of 
documented subroutine calls from any 
high-level language. This utility allows 
DEC and IBM users to create custom 
networked applications that might, for 
example, involve distributed database 
servers or real-time data collection 
systems. 

- - -
VAX 

- - -
VAX 

Digital 

D 
I • 1 

l~•I 

An appropriate example of the use 
of program-to- program functions to 
achieve interoperability is in the use of 
databases. Users in the DEC community 
often use different database systems than 
would be used by the IBM host users. 
In fact, different DEC nodes might 
choose different ones to suit their own 
unique needs. 

When you make a decision to inte­
grate these two worlds of computing, 
a question might be: How can we in­
vestigate the different database systems? 
The computers use different protocols, 
and there probably are several incom­
patible database systems installed. The 
program-to-program facility is the elec­
tronic glue that ties together these 
applications so that they can make in­
quiries that span the different systems 
and, sometimes, allow updating 
capabilities. 

Now management, engineering and 
manufacturing have access to this type 
of information regardless of the com-
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puter architecture, language, data storage 
format or the network itself. This is a 
significant capability for the needs of 
enterprises. 

Other uses of the program-to-pro­
gram capability include bridges from 
DECnet applications into either Infor­
mation Management Service (IMS) or 
Customer Information Control System 
(CICS), linking manufacturing systems, 
and automating production facilities 
across the entire enterprise. 

Evaluating Needs 
With any computing solution, ei ther 
connectivity or interoperability, there 
are criteria that must be addressed. The 
following is a fairly complete list of cri­
teria for evaluating connectivity needs: 
network configuration; seamless tech­
nology; file transfer; security; features; 
performance; operation; implementa­
tion; support; and nenvork management. 

Each organization has a unique net­
work configuration. Consequently, a 
solution must be specific to an organiza­
tion's computing environment. It's im­
portant to look at the systems to be sup­
ported. Do they include one or more 
mainframes, PC LANS, midrange com­
puters and/or workstations? Will this be 
a single- or multiple-host connection? 
Will the method of interconnection be 
point to point, point to network or net­
work to network? 

Companies also demand seamless 
technology. Seamless means that the 
technology is stable and won't go down. 
You don't want a product that modifies 
your VM or MVS system, you want 
state-of-the-art technology with mini­
mal impact on your existing system. 

It 's not only important that you be 
able to access information from either 
side, it's also important that you be able 
to transfer it. File transfer should be bi­
directional. If you wish to give only cer­
tain people access to specific pieces of 
this information, security becomes a 
significant criterion. 

If a company has five or six main­
frames and more than 100 VAXs, security 
is a major factor. Does your system sup-

JANUARY 1989 

port ACF2, RACF and TOP SECRET on 
the IBM side? Does it support all se­
curity systems and proxies on the DEC 
side? If your enterprise has neither IBM 
nor DEC security systems, does it sup­
port your own in-house security 
system? 

Application features and perform­
ance play a key role in connectivity. Per­
formance includes speed (links and ses­
sions), the number of users and system 
overhead (how much is my system 
being taxed?) . How is performance 
measured? Under what speeds are per­
formance results calculated? What is 
meant by simultaneous sessions? Some 
features include terminal emulation, 
which can be either full screen or by 
line, program-to-program communica­
tions, corporate electronic mail and 
distributed databases. 

Perhaps the most meaningful cri­
teria, however, are operation and imple-

mentation. Now that the connectivity 
solution is installed, how easy is the sys­
tem to use? Is it local or remote? Can job 
tasks and local source code be executed 
easily? Will it do print queuing? What 
will facilitate the implementation, and 
how much downtime is required? Has 
productivity increased or decreased? 
What training is required, and who will 
be responsible for this training? 

After the product is purchased and 
installed, customer support is important. 
Will the supplier be there when your 
system displays error messages or if you 
have a simple question? Many informa­
tion system managers require around­
the-clock technical expertise. It's impor­
tant that response time be as short as 
possible. 

When the company introduces a 
new release, there should be vendor 
commitment to the user for this new 
product. You also should know the sup-

Your VAX is 
Missing 

SAM 
The Total Disaster Prevention System 

that Protects Your Computers 
from the Indoor Elements: 

Heat, Smoke, Water, Power faults, etc ... 
for more information: 

875 Ave. of The Americas / I N T R ~ 
New York, NY 10001 c 0 M P u 1 e R 1 N c 

Visit us at 

DEXPO ' East 89 

Booth 115 

Tel: (212) 947-5533 
Fax: (212) 947-5984 

VAX is a registered trademark of Digital Equipment Corp. 
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plier's philosophy toward the research 
and development of its new products. 
Are these products designed to enhance 
your department's productivity and 
efficiency? 

Perhaps the most crucial criteria to 
consider when choosing a connectivity 
vendo_E is network management. Will 
the syste~ provide the diagnostic tools 
to let the user know what's going on if 
there's a problem? Will it show the user 
how to fix the problem? It's a good idea 
to have the product support NetView or 
another vendor's network management 
product. Some might be only IBM to 
VAX or IBM to DECnet. 

When you're expanding your sys­
tem's interoperability functions, it's im­
portant to consider how your peripheral 
devices will be affected. Peripherals 
might include disk drives, terminals and 
printers. The solution should allow 
these devices to be shared. If the IBM 
mainframe is using EBCDIC as its native 

language, then data translation should 
allow EBCDIC to speak with ASCII. 

The ability to interchange mail 
from ALL-IN-1 or VAXmail to IBM's VM 
Note or PROFS is a significant feature, 
as is bidirectional file transfer. It's im­
portant that the user be able to submit 
jobs in either direction in the network 
and be able to route the listings to the 
correct printer. 

Last, look,at the characteristics of 
the solution. It's best to use a well­
established interface such as SNA (IBM), 
TCP/IP (used in government and univer­
sity environments) and/or DECnet. 
Don't forget that OSI is the emerging 
standard. 

CUSTOMERS WANT connectivity 
products that will meet and grow with 
their constantly expanding needs. Their 
solutions need to be transparent, seam­
less, reliable, high-performing and 
applications-oriented. Customers don~t 
want a per-node product that's expen-

ProMod Is ... EDIX 

sive and performs slowly. C ustomers 
want a per-network solution: DEC and 
IBM connected over a DECnet network 
in a peer node manner, faster and more 
cost effective than a per- node approach. 

DEC, IBM and third- party connec­
tivity vendors are responding to the 
needs of the marketplace. Their cus­
tomers require that DEC's and IBM's net­
working implementations provide users 
with reliable, transparent access and use 
of information among heterogeneous 
computing systems. There's no doubt 
that seamlessness and transparency, in 
combination with connectivity, interop­
erability and network management, are 
the foundations of communications net­
working. -Robert Philips is product 
manager for Interlink Computer Sciences Inc. 
of Fremont, California. 
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POWER EDITING The Complete VAX/VMS-Based 
Integrated CASE Environment. 

• Requirements Analysis 
• Top Level Design • Detai led Design 

• Code Development • Code Generation • Code Maintenance 

"EDIX is better than EDT or Emacs. This 
program combines ease-of-use with 
advanced f eatures." 

ProMod. From requirements analysis to code mainte­
nance, ProMod is now being used for software develop­

ment on all VAX/VMS platforms. 

Because ProMod was developed on a VAX/VMS system, it's right 
at home on your existing hardware. And if you're also using 
PCs, identical packages let you freely transfer all data, text and 
graphics between your PCs and VAX. 

Completely integrated or used as standalone modules, there's 
never a gap in performance with ProMod. 

Join the growing family of VAX/VMS-based software developers 
worldwide who rely on the power of ProMod state-of-the-art 
CASE tools . Call our toll-free numbers now for complete 
information. 

Outside California: In California: 

1-800-255-2689 1-800-255-4310 
- --~'=f/IOD 23685 Birtcher Drive, El Toro, CA 92630 
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• EDIX is faster than EDT or Emacs 

• Uses less disk space and memory than EDT or Emacs 

• VMS/UL TRIX/DOS compatible 

• Broadcast message capture 

• Multiple windows/multip le buffers 

• Any window can operate as a virtual terminal 

• Subprocess execution with standard output capture 

• Customizable 

• Multiple keyboard definitions 

• On-line help and tutorials 

• Free technical support, no maintenance fees 

Call for pricing and free demo. Ask about our special Universi ty and 
Corporate discount programs . 

• 
EmF-161116 

TECHNO LOGY 

Emerging Technology 
3405 Penrose Place 
Boulder, CO 8030 I 

303-447-9495 FAX 303-447-9241 
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Get the cost-effective solution to your VAX network 
puzzle. 

FUSION is the LAN software that connects your 
VAX systems to PCs, 68000-based systems, and 
many other processors. It works with a wide variety 
of operating systems on a number of network link 
layers. And, it uses the standard protocols you need 
for multi-vendor network compatibility, like TCP/IP 
(with FTP, TELNETand SMTP), XNS, NetBIOS, 
and NFS. 

With FUSION you get quick and easy File Trans­
fer. Remote Login. Electronic Mail. And Remote 
Execution . No matter how many different kinds of 
systems you have. Or how many you plan to add. 

FUSION's Network Management features let you 
test and monitor the nodes on your network, at a 
glance. And you can also create your own network 
applications simply, with FUSION's socket library 
Program Development System. 

Now, it's even easier to get your entire VAX net­
work communicating. Just contact us today and let 
FUSION make all your pieces fit together. Perfectl y. 

IBMAT 
3Com 3C505 

Etherne t 

HP Vectra 
3Com 3C501 

VAX 8500 
DEB NT 

VAX 11 / 780 VAX 11 / 750 
DMR-11 56K-bit DMR-11 

leased line 

A sample FUSION solution for a VAX TCP/IP 
network: 

Call Toi I-Free : 800-541-9508 
In California: 805-485-2700 

FAX : 805-485-8204 
TELEX : 297579 NRCO UR 

..... network 

•
__. research 
...._ corporation 
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Network Research Corporation 2380 N. Rose Avenue Oxnard , CA 93030 
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CONNECTIVITY 

ISTRIBUTED 
FILE SERVICE 

Editor's note: This is the By Philip A. Naecker 
fourth in a series on 

DECnet System Services (DSS). These layered prod­
ucts from DEC combine multiple VAX computer 
systems into a highly integrated, distributed computing 
environment (see Jeffrey Schriesheim's "Netting 
DECnet System Services," April 1988, and Philip 
A. Naecker's "To Name Me Is To Know J\1e,"]une 
1988, and "One Doing The Work Of Many,'' 
November 1988). 

come close to solving the classic problem we 
described, it improves the operation of 
distributed systems in many other ways. 

DFS Allows You 
To MOUNT A 
Remote Disk. 

60 

It's a classic problem: You want to run a 
program that uses data from indexed files on 
two machines. If the machines are in a VAX­
cluster or LAVc, you can just MOUNT both 
disks on the same machine. But, if your 
machines are on opposite coasts or even on 
separate clusters, you're out of luck. You end 
up copying the file from one machine to the 
other, so that the files both are local on one 
machine. 

But what if the files are very large? Us­
ing COPY can anger your network manager 
and other users of disk space. What if you need 
files from 20 machines? And what if you need 
to update those data files? Do you have to copy 
them, then update, then copy back? If you do 
that, you run the risk of colliding with other 
updaters, especially during the long COPY 
operation. 

"Gee," you say, "if I could just MOUNT 
that remote disk on my own machine, every­
thing would be fine." 

With Distributed File Service (DFS), you 
can do just that: a remote MOUNT that makes 
remote data appear local. Not only does DFS 

Remote MOUNT 
From the outside, DFS is the essence of 
simplicity. Any user (privileges aren't required) 
simply does a MOUNT using the DFS$ 
CONTROL utility. The device mounted can be 
any mounted disk on any machine in the net­
work that 's running the DFS server software 
(see Figure 1). After the MOUNT completes, 
the remote disk, or a portion of it, appears 
local to the user who did the MOUNT. You 
can do almost every operation on the remote 
disk that you can on a local disk, including 
reading and writing files, manipulating direc­
tories and renaming files. 

Referring to our classic example, if you 
need files from, say, 20 machines, using DFS 
you simply MOUNT the 20 disks on any one 
of the machines (or on another machine, such 
as your workstation) . You then run your pro­
gram on the file on each of the 20 disks, up­
date the files if you wish and dismount the 
disks when you're done. 

The example also can be run in reverse 
(see Figure 2). You might want programs on 
20 nodes to access the same file or files on a 
central cluster. This works fine using DFS. For 
example, you might have developers on 20 
nodes share the same CMS library or CAD 
users share the same symbol files. You 'd no 
longer have to distribute the library to all the 
users. They 'd just MOUNT it remotely and ac­
cess the file as if it were local. Because there's 
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From The Car Business 
To The Space Program, 

Digital's MicroVax 3300/ 3400 
Is Always 

The Affordable Solution 
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Whether you make cars or send people 
into space, chances are your business relies 
on computer automation. But while most 
companies require systems that offer high 
CPU and disk performance, satisfying both 
requests isn 't always affordable. 

So Digital created the MicroVAX 3300/ 
3400 family of computers - the new, high­
performance systems everyone can afford. 

At a price comparable to the MicroVAX II, 
the MicroVAX 3300/ 3400 offers 2.5 times 
the performance and revolutionary disk 
storage technology. 

But the best feature of all is its ability to 
handle a wide range of applications: scien­
tific, engineering, data analysis and real­
time, to name a few. 

No matter what your business, whether 
it's big or small, call Hamilton/ Avnet 
Computer for Digital's new MicroVAX 3300/ 
3400 systems. Besides offering responsive 
delivery, we house the industry's most 
respected systems engineers, who can design 
and integrate the precise Digital solution for 
your business. 

Remember, at Hamilton/ Avnet Computer, 
we look at business from a unique 
perspective - your point of view. For the 
sales office nearest you, call toll free: 
1-800-426-7999. 
- = - =;;;;;;;;; ==-=:.=.::-.;;;;=.=~~ - .-.. ---- -.. ---·----~---- -~--------- --... -. .-.....---~ -!! !!~=:r=!!!~!!! 1="!!! ::=-=-~ !!!! :==: !!!! 

COMPUTER 



just one copy of the file, you'd save on 
total disk space. And updates to the one 
file would be propagated instantane­
ously to all the other nodes. 

Sounds simple, right? So simple, in 
fact, you might wonder why DEC didn't 
develop it before now. I suspect the 
reason is that DFS is a wonder of soft­
ware engineering that wasn't simple to 
implement. 

DFS supports just about every disk 
operation you can do on a local disk, so 
the files can be read using standard RMS 
calls. Or, you can post QI Os to the disk 
ACP, map the files as a global section or 
do just about any kind of 1/0 you might 
do in an application program. That in­
cludes all normal RMS file 1/0 such as 
sequential, indexed and relative. For 
security reasons, DFS doesn't allow 
physical or logical 1/0. Therefore, you 
can't map your system page or swap 
files to it. But these aren't serious 
limitations. 

One significant limitation of the 
current version of DFS is that users of 
files on the disk can't request SHARED 
WRITE access to a file. If you request 
SHARED WRITE, your request will be 
converted to EXCLUSIVE WRITE, which 
means that there can't be multiple con-

OASIS $ DFSCP 

current writers to the file while one of 
them is a writer. 

For some applications, this might 
be a serious limitation. For example, you 
can't have a central inventory file up­
dated by applications running on all the 
machines in a network, unless those ap­
plication programs synchronize their 
OPENs to the file so that each requests 
WRITE access just long enough to up­
date the fil e, then releases that access so 
that others can read and write. This 
means that you can't access Rdb data­
bases or COD/Plus dictionaries on the 
DFS disk. However, those products pro­
vide other methods of remote access. 

According to DEC Engineering, 
DFS limits WRITE access to EXCLUSIVE 
to be conservative. Because there's no 
lock manager support between the DFS 
server and the client, DEC feels it's bet­
ter to be safe and not allow the reading 
of possibly inconsistent, partially up­
dated data in the fil e. 

DFS MOUNT Command 
Let's see what happens when you do a 
DFS MOUNT command. Figure 3 shows 
standard VMS fil e access as viewed by 
DFS. The application, through RMS, 
talks to the disk driver, not to the disk 

NODE B 

DFS > MOUNT NODEA_USER_DISK/SYSTEM 

DFS > MOUNT NODEZ_USER_DISK/SYSTEM 
$ DIR NODEA_USER_DISK:(PAN) 

$ DIR NODEZ_USER_DISK:(PANJ 

directly. Thus, if you replace the stan­
dard disk driver with a driver that 
knows how to talk to a remote disk, you 
can gain the independence from the disk 
you seek. 

This is easier said than done. Figure 
4 shows the components that DFS uses 
to implement access to a remotely 
mounted disk. Like the rest ofDSS, DFS 
divides the world into two parts: clients 
and servers. The server node is the one 
with physical access to the disk. The 
client node is the one with the remote 
application that wants to access the disk. 

On the client side, things are 
reasonably standard. A DFS Client 
Driver (SYS$SYSTEM:DFSCDRIVER) 
presents a standard file-structured disk 
interface to VMS. But instead of con­
necting to a physical disk, the driver 
connects to the DFS Communications 
Driver (DFSRRDRIVER), which in turn 
talks to DECnet. Note that only one 
DFSRRDRIVER is needed per node, 
because multiple disks can connect to it 
simultaneously. Also note that the same 
communications driver is used at the 
server side. This will clue you in that a 
server simultaneously can be a client. 

At the server side, the process is 
reversed. Working up from the bottom 

I 
(USER_DISK.J 

(000000) 

I 
I 

[PROJ_DISK.) 

A DPS client can access many DPS servers simultaneously. 
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NODE A 

$ I On each node A through Z ... 

$ DFSCP 
DFS > MOUNT BIG_PROJ_DISK PROJ_DISK/SYSTEM 

$ DIR BIG_PROJ_DISK:(MY _PROJECT) 

I 
[USER_DISK.) 

NODE Z 

(000000) 

I 
I 

[PROJ_DISK.) 

A DFS server can serve files to multiple clients simultaneously. 

of the layering diagram, the DFSRR­
DRIVER communicates with DECnet 
and with a DFS Server Driver 
(DFSSDRIVER) that talks to the disk. 
Associated with the server and with 
each disk served is an ACP process. 
Before VMS version 4.0, there was an 
ACP for every disk mounted on a VAX. 
The DFS ACP, like the older ACPs, pro­
vides process context for operations that 
must be performed for the user. 

Unlike the old disk ACPs, however, 
there's only one DFS server ACP on the 
server system, no matter how many 
disks or clients are active. In the case of 
the DFS ACP, it makes QIO calls to the 
Files-11 extended QIO Processor (XQP) 
to perform functions such as open, close, 
create and delete files, and perform 
directory lookups. One nifty aspect of 
DFS is that the ACP performs these 
operations while impersonating the 
remote user. 

If the file already is open, the DFS 
Server Driver doesn't need to talk to the 
ACP, and it simply accesses the disk 
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directly, like the standard disk driver in 
Figure 3. As a performance assist, the 
DFSSDRIVER maintains a cache of file 
blocks in memory. It wouldn't have to 
do that if VMS would maintain a disk 
cache. 

From Figure 4 it's clear that DFS 
functions without any modifications to 
VMS or the application program. It 
layers on top of standard DECnet for the 
communications layer, so the two sys­
tems can be connected by any physical 
medium supported by DECnet. At the 
Professional Press Lab, we used DFS 
over both Ethernet and 19.2K baud 
asynchronous lines, but it works with 
X.25 networks, over the CI and, in 
theory, even with 1,200-baud dialup 
DECnet lines. 

File access performance of DFS on 
the Ethernet is about 90 percent of that 
of an LAVc. Obviously, file access per­
formance at 1,200 baud is less than ster­
ling, and DEC recommends a minimum 
of 56K baud for most applications. 
However, we found that 19.2K baud is 
tolerable for occasional use, and DFS is 

able to use the available bandwidth 
effectively. 

Access Points And Volumes 
So far, DFS has been described as if a 
remote MOUNT command made an en­
tire disk available on the remote 
machine. You certainly could use DFS 
this way, but DFS provides for more 
powerful use. DFS offers the concept of 
Access Points. An Access Point is much 
like a VMS concealed device in that it 
describes a portion of a disk's directory 
hierarchy. It's very different from a con­
cealed device, however, in its distributed 
nature. 

An Access Point definition is stored 
in the Distributed Name Service (DNS) 
database, and that definition includes the 
nodename that services the Access Point. 
Access Points are defined using the 
DFS$CONTROL program, which looks 
like the other DSS utilities described in 
this series. 

For example, in the Professional 
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An Access 
Point is much 
like a VMS 
concealed 
device ... 

Press network, we defined three Access 
Points on the central machine, OASIS: 

DFSCP> ADD ACCESS_POINT 
OASIS_PROJ_DISK PROJ_DISK: 

DFSCP> ADD-AeCESS_POINT 
OASIS_USER_DISK USER_DISK: 

DFSCP> ADD ACCESS_POINT 
EDITORIAL_ROOT DUBO: [EDITORIAL.] 

To access these "disks" on another 
machine, say, MIRAGE, a user at that 
machine might use commands like: 

DFSCP> MOUNT EDITORIAL_ROOT/GROUP 

EDITORIAL ROOT 
DFSCP> MOUNT 

OASIS_USER_DISK/SYSTEM 
OASIS USER DISK 

That would create disks with the 
logical names ED ITORIAL_ROOT and 
OAS IS_USER_DISK. Note that 
EDITORIAL_ROOT is an explicit con­
cealed device name reference, w hile 
USER_D ISK might be an implicit con­
cealed device reference that points to 
DUBl:[USER_DISK.] . The important 
point is that DFS can MOUNT a portion 
of an entire directory hierarchy, or it can 
MOUNT the entire hierarchy - it 
doesn't matter. 

The MOUNT of OASIS_USER_DISK 

on MIRAGE allows those users to access 
files in OAS IS_USER_D ISK:[PAN. 

ARTICLES.DFS] as if they were local. 
They can type them, modify them, 
rename them or do just about any other 
operation. 

Because the actual definition of the 
Access Point is maintained in DNS (the 
ADD ACCESS_POINT command com­
municates with DNS) , the particular 
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.g 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ .... ~ 

RMS 

APPLICATION 
PROCESS 

APPLICATION 
IMAGE 

FILES-11 
XOP 

PROCESS 
ADDRESS 
SPACE 

DFS DIVIDES -------
FUNCTIONS HERE 

DISK ADDRESS J 
SYSTEM 

L__'.::::D=R+:IV=ER='.. _ ____ __J SPACE 

Layering diagram for standard VMS file access. 

DFS CLIENT DFS SERVER 

APPLICATION DFS SERVER ACP 
PROCESS PROCESS 

PROCESS 
DFS SERVER ACP ADDRESS 

IMAGE SPACE 

DFS DATA DFS SERVER 
CACHE DRIVER 

SYSTEM 

DFS DFS ADDRESS 
COMMUNICATION COMMUNICATION SPACE 

DRIVER DRIVER 

Layering diagram for DPS file access. 
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People are talking about us. 
F77L-EM/32- FAST 32-bit 
processing on 80386s with 
programs up to 4GB. $895 

F77L-EM/16-Use extended 
memory to write 15MB 
programs on 80286s. $695 

F77L-The compiler of choice 
among reviewers and professionals. 
New Version 3.0. $477 

Lahey Personal FORTRAN 77 -
Full 77 Standard and Debugger. New 
Version 2.0. $95 

Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 

Tel : (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256 
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How \Ne Canned 
the Ball Corporation. 
The 'situation: 
End-users throughout Ball's manufacturing facilities 
needed to quickly and easily combine information 
on one report or inquiry from a variety of appli­
cation databases. Many end-users had little 
computer experience but all had sophisticated 
reporting and data management needs. 

The Solution: 
Ball Corporation purchased a corporate license 
to the User's Data Management System, from 
Interactive Software. UDMS is a series of ad­
vanced window-based modules for reporting, 
querying, exporting and updating. ":,/ 

The Results: 
According to Nate Barraco, Manager of Systems 
and Programming, "All of us were pleased at how 
easily UDMS was installed and how quickly our 
end-users were trained. With ready access to all of 
their applications data, they began to immediately 
generate more meaningful reports. Naturally, the 
report writing burden shifted from the l.S. depart­
ment to the end-users." 

UDMS supports a wide variety of file access protocols 
including INGRES, ORACLE, Rdb, RMS, System 
1032 and VAX-DBMS for the VAX/VMS environment. 

For a FREE Tele-Demonstration of UOMS 
Call Toll-Free 1-800-962-UDMS or 303-987-1001 

INTERACTIVE~SORWARE 
7175 West Jefferson Avenue, Denver, Colorado 80235 

INGA£S•lll_,.....ol~locMologylro: ~E'"•N9"-ll-cl0t_Cor1IOI_ 1'1<111 At.is ll'J(.OllMS -W.XVMS,.t1r-.. 01~£_.,...eor,,.,....,,, 
S~I032<11~1r-rl<Ol~S.V.O...,T~1UOMS,11-•ol-.a-~S~lro: 

1n DFS the 
server ACP 
impersonates 
a user ... 

node that provides each Access Point can 
remain unknown to the applications. 
For example, if one day we decide to 
move the EDITORIAL_ROOT Access 
Point from OASIS to BILBO, any ap­
plication that uses the EDITORIAL_ 
ROOT: device will continue to run unaf­
fected by the move. This provides a re­
markable degree of flexibility for the 
location of data. You can move data any­
where you have the correct combination 
of disk space and processing power, 
without moving all the applications 
with it. 

Who Goes There? 
Although it requires privileges to 
MOUNT the disk with either /SYSTEM 
or /GROUP access on the client machine 
(/SYSNAM and /GRPNAM, respectively) , 
the access to the remote data doesn't re­
quire any privileges. Why? 

The reason is simple: Access to the 
remote disk is entirely under the con­
trol of the server system. There's no 
point in requiring privileges at the client 
system, because those privileges are 
valid only in the context of the client. 
When a file is accessed, however, the 
user accessing the file must have access 
to the serving system, typically by an 
entry in the DECnet proxy database. 
The server applies standard VMS file ac­
cess protection to each file that's opened, 
as on a local disk. However, the " per­
sona" used in the interpretation of the 
file access is the client user 's proxy 
account on the server node. 

The definition of a persona is 
interesting, but a little complicated, 
because there's no networkwide defini­
tion of a user in VMS. Each system can 
have its own user authorization data-

DEC PROFESSIONAL 



bases, and there's no way to associate a 
username with a particular user, as a 
username might be used on many dif­
ferent nodes to identify many different 
people. 

Global naming, the solution to this 
problem, is one of the goals ofDNS and 
Phase V DECnet. The solution might 
take years to achieve, but after it's 
solved, a user or any other object that 
needs to be identified or located will 
have a unique identifier in the DNS 
names pace. 

But for the forseeable future, you 
must be identified by virtue of your 
DECnet proxy account. The proxy ac­
count performs a translation from 
remote-node ::username to local­
node::username. DECnet uses these 
proxies when you perform remote file 
access by creating a new process for you 
in the context oflocal-node::username. 

Unlike standard DECnet file access, 
DFS doesn't create a new process, as it 
already has the DFS ACP to perform the 
local file access. Instead, DFS creates a 
Persona Block that defines you on the 
local (server) node. The Persona Block 
contains everything used by VMS to 
validate file access, including rights 
identifiers you've been granted, your 
UIC, and privileges. 

These attributes are interpreted in 
the context of the local (server) node, so 
your privileges at the remote (client) 
node have no effect. The DFS ACP uses 
your Persona Block every time you re­
quest access to a file (e.g., open, close) 
similar to the way VMS disk ACPs used 
to do the same thing. Whereas the old 
disk ACPs performed the actual protec­
tion checking, in DFS the server ACP 
impersonates a user and asks the XQP 
to access the file. In this way, DFS en­
sures file security for remote file access. 
You can't access any files via DFS that 
you wouldn't be able to access if you 
logged in over the network or did a net­
work COPY. 

There's one odd consequence of a 
client and a server typically having dif­
ferent authorization domains, especially 
different U!Cs, usernames and rightslist 
identifiers. Because these items are in-
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terpreted at the server, there's no point 
in presenting them at the client. 

For example, if your proxy log in 
on the server node has a UIC or rights 
different from your process on the 
client, you might be able to access files 
that appear to be protected against your 

access, and vice versa. Rightslist iden­
tifiers and ACLs are translated at the 
server node and not expressed on the 
client. To do so would only confuse 
things. Therefore, if you do a $ 

DIR/SECURITY on a DFS disk, you won't 
see any ACLs or translated (text form) 
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DFS In Action 

Let's look at a few examples of how you can use DFS. 

Extend Cluster File Systems To The Network 
Clusters are wonderful - no doubt about it. They provide a common file system, highly 
integrated locking mechanisms, a distributed queue manager, redundancy and many other 
powerful features. 

But clusters have limitations. There are limits to the number of nodes you can cluster. 
A cluster system manager must be concerned about cluster state transitions, as the crash 
of a single workstation on a large cluster can disrupt the operations on many large nodes 
with correspondingly large numbers of users. And, because of state transitions, clusters 
aren't always practical to use with real-time systems. 

The common file system of a homogeneous cluster (the best kind) requires a single 
management domain, a single set of user definitions and highly coordinated system manage­
ment. If you want to operate your nodes more independently, a tightly coupled cluster 
with a homogeneous file system might be difficult to implement. 

It's also hard to define privileges in an extended cluster. A workstation user might 
need a privileged account on his machine. However, there's no way within a cluster to 
prevent access to the common file system by that workstation user. This makes security 
difficult . 

DFS provides a means to connect file systems, whether they're file systems of clusters 
or of non-clustered nodes. For example, you might have a system that frequently reboots 
or that needs to have guaranteed response time even in the face of cluster state transitions. 

Using DFS, you can provide that system with local access to disks mounted on the 
cluster. The best way to do this is to add the DFS Access Point on every node in the cluster 
and use the /CLUSTER_ALIAS qualifier. In this way, each node advertises its ability to 
service requests for that Access Point, and if one node in the cluster fails, the other nodes 
service the requests. This reconnection can happen dynamically, so users on the client 
nodes need never know that a cluster node went down. Users also gain the reliability 
features of using clusters for file access. 

Connect Clusters Together 
If you have two or more clusters in your organization, you can connect them together 
to share files using DFS. You might want to do this just for certain files, such as project 
files, or you might want to make most of the cluster's files available to the other node. 

Perhaps the most popular use of cluster-to-cluster DFS connections is to share library 
files, such as CMS source code libraries, word processing document boilerplate and CAD 
symbol libraries. These and similar infrequently used files must remain in tight synchroniza­
tion, and the best way to do this is to have just a single copy of the files. 

But many application programs that use libraries, such as word processing systems 
and most CAD programs, don't know how to perform file access over the net, so you 
can use DFS to make the library appear local to the application. You also can share other 
infrequently used files, such as HELP libraries. 

Distribute Or Roll-Up Data 
You can have some systems that span a wide geographical area, yet need to share data. 
You can use DFS to develop an application that would map each node's disks as if they 
were local, perform some updates and then move on to the next node. 

The only limitation is that only one updater can have the file open at a time. But 
that limitation can be avoided by designing the application with a round-robin update 
scheme, rolling from file to file and thus from node to node. 
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UICs o n th e fi les. T his also means th at 

a file copied on the client using BACKUP 

loses its ACLs and that a SET FILE/VIC 

on a DFS disk might n ot give you the 

results you expect . 

DFS IS A STRATEGIC p roduct fo r DEC. 

DFS is directly comparable to the 

distributed file systems available on Sun 

and Apollo workstations, but it layers 

its distribution fea tures on to p of the 

availability fea tures of VAXclusters and 

supports a wider variety of network 

connectio ns. 

DFS also provides a m echanism for 

true distributed processing, giving small 

workstations excellent access to files on 

larger, rem o te machines. T his fea ture 

serves to amplify the p ower of DEC's 

o ne-architecture message, b ecause it 

allows m ost applicatio n s to be com­

pletely indep endent of a p articular 

m achine. An application that runs on an 

8800 w ill run w ithout change o n a VAX­

station 2000, b ecause DFS can m ake the 

d isks available to both m achines. 

DFS also will amplify the p ower of 

o ther DEC products by allowing the 

sharing of files. Fo r example, using DFS 

you can distribute DECcalc spreadsheets 

to w idely sep arated nodes. This allows 

DECcalc applicatio ns in different parts 

of the country to be synch ronized and 

share their files. T he sam e is true of CMS 
libraries, ALL-IN-1 applications, TPU 
section files and a host of o ther applica­
tions. PSCA files can't yet be distributed 
this w ay, but you can be sure that DEC 
is working o n that. 

DFS, like the res t o f the DSS prod­

u cts, is a sticky glue that w ill h old 

together the DEC view of computing 

for a long time to com e. 

In the final installment in this series, 

w e'll look at DEC's Distributed Queue 

Serv ices. - Philip A. N aecker is an inde­

pendent software consultant based in 
Pasadena, California. 
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Have your c 
and eat it 
Gigabytes of 
unattended 
back-up and 
data interchange 
for DEC, IBM, 
Apple, Sun ... 
Doing back-ups or 
interchanging a 
Gigabyte or 
more of data 
is no treat. 
But with the 
GigaTape™ 
you 'll have the 
winning recipe 
for high-capacity 
back-up and data 
interchange. 

The GigaTape will satisfy 
the most discriminating tastes. 
Whether you have a DEC, IBM, 
Apple, Sun or other host system, 
the GigaTape provides "plug and 
play" capability. With just ONE 
8mm helical-scan data cartridge, 
you can back up two Gigabytes of 
data, at a cost of less than two cents 
per Megabyte. 
Make data interchange a cakewalk with your 
choice of two file-formatting methods. Use the 
GigaTape's ANSI standard file formatting and 
our data interchange utility for data distribution 
across multiple systems. Or use our proprietary 
method for increased speed and capacity on 
network or host-specific back-ups. 

~·······•~™ --- - - ---- - --_,w..••••••w.._, 
COMPUTER SYSTEMS 

Out of the case or 
made to order, there 

is a GigaTape to 
meet your most 
voracious data 

storage needs. We 
have a family of helical­

scan products with capa­
cities up to a full Terabyte, or we 

can integrate high-capacity disk 
drive subsystems to 20 Gigabytes 

with one or more GigaTapes. 
The SUMMUS commitment is icing on the 

cake . With more than eight years of experience 
in custom systems integration, we know that 
you can't afford to make computing decisions 
lightly. That's why we have extensive technical 
support, and a well-stocked inventory. And that's 
why the Veterans Administration , Lockheed, 
Kraft, General Electric, NASA and others have 
come to SUMMUS for their data storage and 
interchange solutions. 

You can have your cake and eat it too with the 
GigaTape; call us today at 

~ 1-800-255-9638 
SUMMUS COMPUTER SYSTEMS 
P.O. BOX 219270 • HOUSTON, TX. 77218 
71 3-492-6611 •TELEX 62045352 Answer back SCSSUM 
FAX 713-492-0092 •Call for our foreign representatives 
Gigalape and GioaBo• are TradeMarkS ol SUMMUS COMPUTER SYSTEMS 
Apple DEC. IBM, Macinlosh, and SUN are Tra<leMarks ol lfleir respect1Ve compames 
Cl 1988 SUMMUS COMPUTER SYSTEMS 
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TERMINALS 

When DEC introduced 
___ B_y_S_t_e_v~e_n __ S_a_l_e_m __ i ______ its VT330 and VT340 

Examining The 
Virtues Of 
Dual-Session 
Capabilities. 
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terminals in April 1987, the improved screen 
resolution and graphics performance were just 
what users had been hankering for. But 
another VT330/340 feature - dual-session 
capabilities - seemed to come out of the blue. 

Accordingly, questions arose. What ex­
actly are dual-session capabilities? How are 
they implemented and how do they work with 
existing software applications and hardware 
installations? How does DEC's multisession­
ing compare to that of third-party terminal 
vendors? Are dual sessions truly a useful 
capability or just another bell and whistle? 

Nothing New 
Users who communicate with VAX systems 
through DEC's DECserver family of terminal 
servers might be familiar with multiple-session 
capabilities. The DECserver 100 and 200 sup­
port up to eight multiple computing sessions 
to different VAX hosts using DEC's Local Area 
Terminal (LAT) protocol. 

Although undoubtedly useful for pro­
grammers and others who need to communi­
cate with multiple hosts, the terminal-server 
solution restricts users to one active, on-screen 
computing session at a time. Further, depend­
ing on specific applications and how they're 
used, switching sessions can cause the user to 
lose information created in other sessions. 

For example, some applications, such as 
VAX EDT, enable you to refresh the screen 
(typing CTRL-W) and save information easily 
to a disk file (the WRITE command). But other 
tasks, such as working in VMS at the DCL 
level, don't. Also, refreshing the video screen 
and/or reloading applications files (text and 
especially graphics) every time you change 
channels slows . the network and every user 
connected to it. 

The VT330/340 terminals offer fewer 
multiple sessions than a DECserver. But they 
offer superior performance and some impor­
tant advantages, including the ability to: 
1. Conduct two on-screen computing ses­
sions simultaneously. 
2. Pan horizontally and vertically through 
pages of information without host 
intervention. 
3. Maintain fully independent terminal setup 
parameters for each session. 
4 . Allocate terminal resources between 
sessions. 

Though simple to operate, DEC's solution 
mandates new hardware, software and firm­
ware: a new terminal architecture whose 
characteristics are evident in virtually every 
aspect of the terminal-to-host relationship. 

SSU Software/Firmware 
DEC's host-based Session Support Utility 
(SSU) software and terminal firmware employ 
a proprietary communications protocol, Ter-

DEC PROFESSIONAL 



Put exactly what 
you wa11t on screen. 

isus1 PIXEL ALPHA-
MODEL u mus· GRAPHICS NUMERICS COLORS 

YCK8 Q&U 1024 x 1024 64 x 85 256 

VCK24 Q&U 1024 x 1024 64 x 85 16 mi ll ion 

YCX8 Q&U 512 x 512 48 x 80 256 
0::: g YCX24 Q&U 512 x 512 48 x 80 16 mill ion 
0 

YCH Q 512 x 512 256 u 
VCG512 Q 512 x 512 16 

VCG640 Q 512 x 640 8 

YRC Q&U 24 x80 64 
48 x 80 64 

t.I..l YRH Q 1024 x 1024 64 x 128 
~ 

2 YRS Q 512 x 512 48 x 80 
:r: u YRG Q 512 x 512 32 x 64 0 z 

Q&U 24 x 80 0 VRA 
~ 48 x 80 

·Q-BUS fo r LSI-II and MicroVAX , UNIBUS for PDP-II and VAX. 

RT, RSX, VMS, ULTRIX, LSI, PDP, VAX and MicroVAX are trademarks of Digital Equip­
ment Corporation. TSX is a trademark of S & H Associates. 

Graphics and 
alplianumerics for 
LSI, PDP, VAX and 
MicroVAX. 

Peritek offers the widest range of 
display controllers you can find any­
where. Hardware and software for most 
applications. Color and monochrome. 
Low to high resolution . Software support 
for RTffSX, RSX, VMS, and ULTRIX. 
Bit-level subroutines that interface directly 
with high-level languages like Fortran 
and C. High-level image processing 
software is also available. 

Periteks most powerful board 
combines an advanced C RT controller 
and a 68010-based computer on one 
quad-height card. You get: 
• 1024 X 1024 X 8 color graphics 
• 1024 X 1024 X 1 graphics overlay 
• 64 X 85 alphanumeric overlay 
• hardware pan and zoom 
• two channel OMA 
• two serial 1/0 ports 
• SCSI port. 
Price is from $3,495 to $4,485. A complete 
package with software and monitor goes 
for $6,500. 

For your special requirements, 
Peritek can supply custom configurations 
of our standard products. And we're 
ready to quote on custom software and 
hardware design projects, too. 

Call or write for free catalog. 
Peritek Corporation , 5550 Redwood Rd., 
O akland, California 94619. Phone 
(415) 531-6500. In the east, (516) 798-1919. 
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Dual sessions on the VT340 color terminal, displaying a 
vertically split screen. 

Dual sessions on the VT330 monochrome terminal, 
displaying a horizontally split screen. 

minal Driver Session Management Pro­
tocol (TD/SMP), to establish dual-session 
communications between a single VAX 
host and the VTI30/340 firmware and to 
let you log into and maintain multiple 
independent sessions on VMS systems. 

Because TD/SMP is a symmetrical 
protocol, similar versions of the SSU 
code reside on the VAX/VMS SSU soft­
ware and terminal firmware. SSU works 
by enabling the VAX to associate one 
physical terminal device with two vir­
tual terminal VMS processes. This 
physical-to-logical connection permits 
dual-session communications over a 
single wire. 

SSU multiplexes terminal data for 
the two sessions over a single wire. The 
protocol is unusual for a communica­
tions protocol because it isn't time­
sensitive. It's designed to work over 
especially slow links without introduc­
ing time-out errors that would discon­
nect an infrequently used but still active 
process. 

DEC undoubtedly opted for a 
single-wire approach so that its 
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customers wouldn't have to rewire ex­
isting facilities or change their office 
wiring in any way. The terminal hard­
ware encourages this, providing the 
flexibility of three communications con­
nectors : one 25-pin RS232C serial 
modem/communications connector and 
two DECconnect RS423 modular jacks. 

You can choose the RS232C port or 
either of the two DECconnect jacks for 
dual-session, single-wire computing. 
For dual-session, dual-wire computing, 
you can plug the wires from both hosts 
into any of the ports mentioned above. 
Terminal setup provides the means for 
enabling single- and dual-session com­
puting and making the corresponding 
session-to-port assignments. A third 
DECconnect port is provided for 
bidirectional printer communications. 

Dual-wire connections are valuable 
for users who wish to communicate 
with two independent hosts: one, say, 
over a modem line, and the other via 
direct serial connections. Dual-wire 
multiple-session capability is the route 
that third-party terminal vendors such 
as C.Itoh Electronics Inc. and Falco Data 
Products Inc. have chosen, although it 
adds connectivity costs and a measure 

of complexity that DEC's solution 
elegantly sidesteps. 

Host-Based SSU Software 
The host-based SSU software is a 
layered product that runs on VAX/VMS 
version 4.4 or later. A version also is 
available from DEC for the 
DECSYSTEM-20/TOPS-20 operating 
system. 

Ssu software installs on a VAX host 
in about a half hour. The terminals plug 
into existing terminal wiring. Applica­
tions run immediately, without modi­
fication. The special keystrokes required 
to use dual sessioning can be learned in 
about 10 minutes. 

Ssu is installed using the standard 
VMSINSTAL procedure. The way multi­
ple sessions are enabled on a terminal 
line depends on whether or not the sys­
tem manager has enabled virtual 
terminals. 

VAX/VMS systems version 4.0 and 
later have virtual terminal capability. On 
systems that have virtual terminals 
enabled, you can enable multiple ses­
sions on your terminals without assis-
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A matched set 
of solutions. Our new line of 
MicroVAX 3500/3600 controllers 
is precision-tuned to boost your sys-
tem's performance. Every detail has been quality­
engineered . For example, special extractor handles are 
FCC compliant, while providing optimum cable man­
agement and full compatibility with BA 213 cabinetry. 

Each controller has a high-performance, micro­
processor engine that can push the speed barriers of 
MicroVAX technology. The full set is backed by the best 
support team i_n the industry, and you can choose the 
best tool for your needs: 

QD24 Disk Controller . .. supports up to four ESDI 
drives with transfer rates up to 15MHz. Full MSCP im­
plementation . Standard and custom drive geometry 
configurations and on-board diagnostics allow simul­
taneous multiple drive formatting and verifying. 

QD34 Disk Controller 
•• • supports up to four SMD-E disk 

drives of any capacity, with transfer rates 
up to 3 .OMB/sec. Full MSCP functionality and 

our standard on-board diagnostics. 
QT14 Tape Coupler . .. for Pertee-interfaced tape 
transports. Choose TMSCP or TSV05 emulation. Stan­
dard or adaptive transfers. 
QS09 Async Multiplexer . . . emulates 
16 full modem-controlled lines of 
DHVll emulation in one slot. Standard 
and non-standard baud rates and other 
parameters are programmable. 
Free tool catalog! For more in­
formation about these and other 
Emulexproducts, return this mag­
azine's reply card or call Emulex 
toll free! 

Call (800) EMULEX-3, or 
(714) 662-5600 in California 

Emulex Corporation 
3545 Harbor Blvd. -~-

Regional Offices: Anaheim, CA (714) 385· 1685 At lanta, GA (404) 587·36 10 
Teaneck, NJ (201) 836·37 17 Chicago, IL (312) 490-0050 Dublin, CA (41 5) 829- 11 70 
Burlington, MA (617) 229-8880 Washington, DC (703) 264-0670 
International Offices: Paris 134-65-9191 Tokyo 3- 234-8951 Toronto (41 6) 673-12 11 
Bracknell 344-484234 Mun ich 89-3608020 North Sydney 2-957- 1669 

Costa Mesa, CA 92626 EMULEX MicroVAX is a registered trademark of Digital Equi pmem Corp. 
© 1988 Emu lex Corporation Inc. 
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Memory is divided equally between 
two sessions, or devoted entirely to 
one session if the user chooses 
single-session mode in setup. 

tance from the system manager. On sys­
tems that don't have virtual terminals 
enabled, the system manager must 
associate multiple-session capability 
with a given terminal device. With many 
SSU users, the system manager can 
create a COM file that associates each 
terminal device with SSU at system 
startup. 

After the system manager associates 
SSU with terminal lines, you can enable 
multiple sessions by typing the ENABLE 
command at the DCL level. The 
DISABLE command functions in the 
same way to disable multiple sessions on 
the current or specified device. The 
SHOW command displays the multiple­
session status of a given terminal device. 

Using Dual Sessions 
After they're enabled, the two indepen­
dent terminal sessions are available to 
you, provided that dual-session opera­
tion has been specified in terminal setup. 
You now have a variety of choices 
regarding how to display and manage 
these two sessions. 

Perhaps the most popular choice is 
two independent full-screen windows. 
You can flip between sessions using the 
SESSION SWITCH key, the fourth func­
tion key on the top row of DEC's LK201 
keyboard. This key previously was 
devoted to operating a dedicated, in­
tegral modem option for the VT240/241. 

A new VTIOO-family feature, the 
25th status line, displays a 1 or 2 to in­
dicate the active session, along with 
page, line and column indicators; printer 
and modem status; and any messages 
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that have been programmed from the 
host. The status line can use a full set 
of character attributes, such as bold, 
underline, blink and reverse video. 

You can have two sessions on­
screen at the same time. Pressing CTRL­
SWITCH SESSION once divides the 
screen vertically, with 50 percent of the 
screen devoted to each session. The ver­
tically split layout can't be modified, 
although either session or both sessions 
can be set to 132-column mode in setup, 
which makes 66 columns of information 
visible on-screen in each session. Local 
panning also is available to help you ac­
cess the remaining information. 

In the vertically split screen mode, 
pressing CTRL-SWITCH SESSION 
changes the layout to a horizontally split 
screen, with each session initially 
displaying 50 percent of the available 
screen space (12 lines of the 24-line text 
area). Pressing CTRL-SHIFT-DOWN AR­
ROW or CTRL-SHIFT-UP ARROW moves 
the horizontal border line to apportion 
the available screen area between ses­
sions in single-line increments. 

Pressing CTRL-SWITCH SESSION a 
third time returns you to two indepen­
dent full-screen windows. 

The ability to maintain fully in­
dependent terminal characteristics for 
each session is extremely useful. Several 
setup screens are filled with parameters 
that can be assigned independently: 
user-defined key assignments, 
ReGIS/Tektronix graphics modes, 
character sets and text format, for ex­
ample. Only a handful of selections, 
such as printer and comm port assign­
ments, screen refresh rate, on-line/off­
line status and single/dual-terminal 

operation, must be common to both 
sessions. 

Whenever two sessions are on­
screen at the same time, the VT340 ter­
minal automatically chooses a contrast­
ing color and the VT330 chooses a con­
trasting shade of gray for the session 
border line. 

Local Panning 
The VT330/340 terminals have six pages 
(24 lines per page) of text memory and 
two pages of graphics memory. 
Memory is divided equally between two 
sessions, or devoted entirely to one ses­
sion if the user chooses single-session 
mode in setup. 

Local memory allows a user work­
ing in an active session to pan horizon­
tally and vertically through information 
that already has been sent to the terminal 
by the host without requiring the 
resources of the host. Panning is 
achieved by using the CTRL-UP ARROW, 
CTRL-DOWN ARROW, CTRL-RIGHT AR­
ROW and CTRL-LEFT ARROW keys, 
known as the Local Display Control 
keys. 

After viewing a lengthy directory 
listing, for example, you can travel back 
through the listing by as many as 144 
lines (in single-session mode) or 72 lines 
(in dual-session mode) by using the 
CTRL-UP ARROW key. Try that with 
VMS alone. 

The Digital-proprietary Dragon 
graphics controller chip used in the 
VT330/340 (and the VAXstation GPX 
workstation) gives these terminals the 
ability to support horizontal panning in 
two-pixel increments. This capability 
makes for smooth, precise panning. As 
in smooth scrolling on a conventional 
terminal, vertical panning in VT330/340 
local memory is done scan-line-by­
scan-line. 

Cursor Coupling 
When using the Local Display Control 
keys for panning through off- screen 
memory, there is no communication 
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SATISFY YOUR APPEI TIE 
IN GIGABYTE--SIZE CHUNKS. 

Configuration flexibility. That's what you get from benefit of RA-series emulation, without their inflexi­
an SMDI VAX storage array from Emulex 

Our subsystems are engineered for flexibi 
can start with 288MB of storage, then gr 
10.4 gigabytes of capacity in 1. 74GB 
"chunks:' Without eating up any more 
floor space. And without changing 
your SDI protocol. Using any DSA 
controller, our SMDI subsystems con­
vert SDI into industry-standard SMD 
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ble configurations. 
You also get the flexibility to expand. 

Mix different drive form factors, varying 
capacities, and both fixed and remov­
able drives in one 42" or 60" cabinet. 

If you hunger for a solution that satis­
fies your storage appetite today, yet 
expands to meet your needs for tomor­
row, investigate SMDI subsystems from 
Emulex. We'll let you bite off as much as 
you can chew! 

Call (800) EMULEX-3, or 3.E Regional0ffices:Anaheim,CA(714)385-1685 Atlanta,GA(404).587-36IO 

(714) 662 5600 · C t · f, . Burlington, MA (617) 229-8880 Chicago, IL (312) 490-0050 Dublin, CA (4 15) 829-1170 
- tn al orma - - Teaneck,NJ(20!)836-3717 Washington,DC(703)264-0670 

Emu lex Corporation International Offices: Bracknell 344-484234 Munich 89-3608020 North Sydney 2-957-1669 
3 545 Harbor Blvd. ® Paris 134-65·9191 Tokyo 3-234-8951 Toronto (416) 673-1211 

C M CA 92626 E MULEX VAX,DSAandSDlaretrademarksofD;gitalEquipmencCorp. 
Osta esa, ©1988, Emu lex Corpornuon 
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from the terminal to the host. And 
usually there's none from the host to the 
terminal, either, save for unsolicited 
messages, such as New Mail on Node 
Nodename from User Username. 

Panning makes it easy to travel a 
good distance from the active cursor 
position. Thus, DEC includes cursor­
coupling setup features as a kind of 
automatic panning that lets you keep the 
text cursor in view whenever commu­
nications between terminal and host 
resume. 

With vertical coupling enabled, for 
example, the arrival of the mail notifica­
tion message automatically pans you to 
the current cursor position, allowing the 
message to be read. Typing a DCL com­
mand or performing some other func­
tion besides local panning has the same 
result. 

With vertical coupling disabled, 
however, your view doesn't change 
significantly with the resumption of 
host/terminal communications, al-
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though the arrival of the mail message 
may push your view of local memory 
by a text line or two. 

Horizontal coupling performs the 
same automatic panning in the horizon­
tal direction, and page coupling extends 
vertical coupling by enabling the ter­
minal to traverse page boundaries, when 
necessary, to couple the cursor. Page 
coupling is particularly useful for ap­
plications that support page lengths 
greater than 24 lines of text, such as the 
VAX/VMS TPU Editor. 

Allocating Terminal Resources 
In dual-session mode, only one session 
can be active at a time. You work in the 
active session, while the other session 
remains inactive. The Update Method 
setup option helps you control how the 
inactive session is managed by the 
terminal. 

Selecting Never for the Update 
Method in setup means that the inac­
tive session won't be updated (i.e., it 
won't display any new data from the 
host) until it becomes the active session. 
This setting is provided so that new in­
formation coming from the host isn't 
lost to the user. 

The second Update Method, When 
Available, means that the terminal will 
update the inactive session whenever 
there are terminal resources available to 
do so, e.g., during a period of inactivity 
in the active session. The inactive ses­
sion continues to be updated by the 
host, although you might never see in­
formation coming from the host. 

An example helps emphasize the 
importance of having this control. With 
terminal update set to When Available, 
you can work in VMS in Session 1, the 
active session, while running a back­
ground printing job in Session 2, the in­
active session, on a local printer con­
nected directly to the terminal's printer 
port. The performance in Session 1 

won't be as strong as it would if you 
were using a single-session terminal. 
Nor will the print job in Session 2 be 
completed as quickly as it would if it 
were the only task on the table. 

By contrast, however, the same 

Backward 
compatibility, 
always a concern 
for DEC, is 
preserved . .. 

print job running on a conventional, 
single-session video terminal would tie 
up the terminal and keyboard com­
pletely, preventing you from getting any 
other work done until the print job was 
finished. 

CRITICS OF THE VT330 and VT340 have 
voiced their preference for PC-style 
overlapping windows or similar tech­
nical exotica, but DEC opted for a more 
conservative approach to evolve its pro­
fitable terminals business and meet the 
needs of its customers. 

Backward compatibility, always a 
concern for DEC, is preserved with the 
VT330/340 dual-session architecture. The 
VT300 family is fully compatible with 
the VT100 and VT200 families, and even 
the VT52. The many existing VT ap­
plications will run in the dual-session 
environment without modifying a line 
of code. 

Comparing DEC's smooth, con­
trolled evolution of multitasking capa­
bilities with the chaos and uncertainty 
that characterize the PC windowing en­
vironment and its need for specially 
written software and dedicated hard­
ware sheds much light on the wisdom 
of DEC's approach. 
-Steven Salemi is president of Bottom Line 
Communications Inc., Concord, Massa­
chusetts. He has written extensively about 
DEC hardware, software and services. 
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Removable Storage for Sun Microsystems. 
Emulex has refreshing news for Sun users: We have 

removable storage. Our SN-ER2S Removable Disk Subsys­
tem is fully compatible with Sun-2, Sun-3 or Sun-4 systems. 

But that's not all. Onboard intelligence monitors 
critical drive functions, and senses movement in the Por­
table Data Modules (PDMs). This ensures 
optimum reliability. Should someone try to 
remove a module during operation, all 
activity is shut down. Previously 
entered data is fully protected, and 
heads are automatically locked down. 

_, _ __, 

All of which gives you the capability of keeping impor­
tant data locked up! You get all the security of removable 
storage, plus the convenience of portability. 

You also get flexibility. PDMs are available with 180, 
380 or 760 megabytes of unformatted storage. And since 

each subsystem is self-configuring, PDMs of 
differing capacities can be interchanged. 

If you've been looking for a removable 
storage solution, we have a great one 
at hand. Pick one up on your way 
home! 

SN-ER2S Removable Disk Subsystem 

Call (800) EMULEX-3 , or 
(714) 662-5600 in Califo rnia 

Emulex Corporation 
3545 Harbor Blvd. 

Costa Mesa, CA 92626 EMULEX 

Regional Offices: Anaheim, CA (i\4) 18\-1685 Atlanta, GA (404) 58i-l610 
Burli ngton, MA (61i) 229-88 Chtcago, IL (ll1l 490-00\0 Du him, CA (4151829-1110 
Teaneck, NJ (201) 836- lili \X'oshmgton, DC (icl) 1M-06i0 

International Offices: Brocknell 344-484234 Mun1Ch 89-3608020 North Svdnev 2-95/-1669 
Pa ris IH-65-9191 Tokyo J-ZH-8951 Toronto{416l6il-1211 
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* Networks, Defaults 
DCL 
DIALOGUE And Diesels 
Kevin G. Barkes Thanks to our 

involved reader­
ship, we're 
kicking off 

1989 with a pair of useful utilities, a 
refresher course on English pronuncia­
tion and a unique method of referring 
to our favorite command language. 

Extended Capability 
K. L. Wickham of the RML/Radio­
chemistry Unit ofldaho National Engi­
neering Laboratory of Idaho Falls, 
Idaho, has provided a simple command 
file that demonstrates a straightforward 
method of executing DCL commands 
over a network link. 

RMTCMD.COM was developed to 
solve the limitations of the PRINT/ 
REMOTE command when using printers 
on other nodes (see Figure !). It then 
was generalized to handle any command 
a user might want to execute remotely. 

Wickham notes that the command 
file must be present in the user 's 
SYS$LOGIN directories on all nodes that 
will be using it. It also assumes that 
proxy log ins have been set up so that 
a username and password don't have to 
be specified in the DCL command 
procedure. 

A typical example of its use for 
remote printing is: 

$ COPY LETTER . TXT NET VAX :: LETTER. TXT 
$ @RMTCMD NET VAX :: 

"PR I NT / QUEUE=LASER/OELETE 
LETTER . TXT" 

"The DCL command procedure 
consists of two sections," explains 
Wickham, "a local section and a remote 
section, with a test at the top to deter­
mine which section is to be executed. 

" On the local node, the procedure 
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opens a file named "node::TASK= 
RMTCMD" that causes the command 
procedure to start executing on the 
remote node. The command to be ex­
ecuted is written across the network 
link, and any reply is displayed on the 
terminal. 

"On the remote node, the pro­
cedure opens a file with the logical name 
SYS$NET and reads the command into 
the symbol COMMAND. The logical 
SYS$0UTPUT is redefined to be the net­
work link, and the contents of the sym­
bol COMMAND are executed." 

This is a useful procedure, and a 
good example of using DCL over a 
network. 

Another SET DEFAULT? 
Regular readers of this column know 
that I've sworn off SET DEFAULT utilities 
and that I promised not to use any for 
a long, long time. 

However, Jeff English of Texas In­
struments in Plano, Texas, sent a varia­
tion on the theme that's quite clever. 
Technically, it isn't really a SET DEFAULT 
routine. 

DIRSYM.COM permits you to 
quickly define global symbols for mov­
ing to various directories (see Figure 2). 
After the symbols are defined, you only 
need to enter the symbol name to move 
to the specified directory. 

The symbol name is created from 
the name of the directory. It optionally 
can be prefixed with a unique identifier 
to handle situations in which identically 
named subdirectories exist within other 
subdirectories, such as [user.source.test] 
and [user.exe.test] . 

"The idea for this procedure came 
from the task of constantly moving 
about my source directories,'' English 
explains. "I have several project direc­
tories that contain the source for each 

project. Each project has basically the 
same set of subdirectories, such as .INC, 
.PAS and .OBJ. 

" My LOGIN.COM calls DIRSYM 
once for each project, passing a different 
prefix each time. I enter MPAS to move 
to the .PAS directory of project 
"Master'', TPAS to move to the .PAS 
directory of project "Test", and so on." 

DIRSYM works by passing to it the 
pathname of the parent directory, a 
prefix, an optional NOECHO parameter 
to inhibit the display of symbols as 
they're assigned, and an optional com­
mand that can take the place of SET 
DEFAULT. 

That's why this isn't merely 
another set default procedure. By 
changing the command defined for 
"SCmd" at the top of the file, other 
functions can be performed. For 
example: 

SCmd := "DEFINE 'OirSymbol' 'GoDirName'" 

causes a logical to be defined equal to 
the pathname of each subdirectory. 

You Say Tomato ... 
My reference to the apparently incon­
sistent pronunciation of DEC (DECK) 
and DECUS (DEE KUS) prompted a tor­
rent of comment. 

Kelvin Smith, data processing 
manager at Financial Computer Systems 
of Stamford, Connecticut, explained it 
best. 

"If a word has two syllables, the 
sound of the first vowel depends on 
whether it's followed by one or two 
consonants (or consonant clusters that 
are inseparable, such as sh). If there's 
only one consonant, it 's pronounced 

DEC PROFESSIONAL 



with the following syllable. The first 
syllable is pronounced as if the whole 
word ended after the vowel, with a long 
vowel sound. Thus, DECUS is split as 
DE-CUS and pronounced DEE-KUS." 

I was unable to meet Kelvin last 
October at the DEE-KUS Symposium or 
at DEX-PO (" note the two consonants," 
he points out: " the first belongs with the 
first syllable, the second with the last") 
to discuss the finer points of linguistic 
acrobatics. 

Oh well, it's all Latin to me. (LAY­
TIN? Oops, better keep moving.) 

FIGURE 1. 

$! RHTCHO.COH 

$! 

I IF FI HOOE () . EQS. "NETWORK" THEN GOTO RE MOTE 
I LOCAL : 
$ OPEN/READ/WRITE RHT$NET 'Pl " ' TASK .. RHTCHO" 
I llR ITE RHT I NET P1 
I ROREPLY : 
I REAO/E ND_OF _FILE•CLSRHT RMTI NET RESULTS 
I I/RITE SYS I OUTPUT RESULTS 
I GOTO RDREPL Y 
I REMOTE : 
I 
I 
I 

OPEN/READ/I/RITE RMTI NET SYS I NET 
READ/E ND_OF _F ILE•NOCMD RHTINET COMMAND 
IF COMMAND .EQS. ''" THEN GOTO NOCHD 

FIGURE 2. 

$! DIRSYH.COH 
$! Conments at bottom of file. 
S START : 
S IF P4 . EOS "" THEN Chg Dir : • SET OEFAUl T 
S IF P4 . NE S "" THEN Chg01r 'P4 
$• 

$ WS • WRIT( SYSSOUTPUT 

F1leExt ·• • DIR 
SCmd • "'01rSymbol' """ ChgD1r + '"' '"' • Go01rName" 
IF P3 EQS "NOECHO" THEN GOTO GET_DIRECTORY 
ws "" 
WS ··,. > ,. 01rectory Symbol General ion 

S GET_OIRECTORY : 
S IF Pl . NES .... THEN GOTO OIRJNPUT 
s ws "" 

Speaking of fractured phonetics, I 
have a client who insists on pronounc­
ing DCL (DEE-SEE-EL) as DEE-SUL (as in 
di esel). 

"And why not?" he proclaims. "It's 
a syllable shorter, and DCL is a lot like 
a diesel engine: simple, powerful, slow, 
somewhat dirty but more than capable 
of getting the job done." 

I hope this fellow never discovers 
frame checking sequences in DECnet. 

For a listing of all DEC-related 
public bulletin board systems in the 
U.S. , send a self-addressed, stamped 

envelope to BBS List, Kevin G. Barkes 
Consulting Services, 4107 Overlook St., 
Library, PA 15129. 

The list also is available on-line 
from the author's SYS$0UTPUT bulletin 
board system, at (41 2) 854-0511. Or, ask 
your local FidoNet sysop to file request 
DECBBS.LST from 1:129/38. 

-Kevin G. Barkes is an independent con­
sultant in VAX systems software, manage­
ment, tuning and training, based in Library, 
Pennsylvania. 

DEFINE/USER SYSI OUTPUT RHTINET 
'COMMAND' 
GOTO CLSRHT 

I NOCHD: 
I I/RITE RHSINET "ND COMMAND RECEIVED - RHTCHD" 
I CLSRHT: 
I CLOSE RHT$ NET 
I EXIT 
$ ! 
$! Conmand procedure to execute conmands on remote nodes. 
$! The conmand file must be present in the user's SYSSLOGIN directory 
$! on all nodes. 
$! Conmand form: 
$! lilRHTCHO "NOOE :" "COMMAND STRING" 

SubOirName " FSELEHENT ( 0, " ... , SubOirName ) 
OirSymbol "' Prefix + SubOirName 

S! -- Create path name to the subdirectory 
S GoOirName " FSEUMENT ( 0, ")'°, 01rs } 
S GoOirName * Go01rName + "." + SubOirName ,.. "]'• 
$! -- Execute the set symbol conrnand for mo'ling to the subdirectory 
1 ·scmd· 

IF P3 . EQS "NOECHO" THEN GOTO LOOP 
HsgL1ne :• 'OirSymbol "' __ ,. '"Go01rName' 

WS MsgL 1ne 
GOTO LOOP 

S FINISHED : 
S EXIT 
$! Jeff English 

Software Design Engineer 
S WS "Type in the pathname of the directo ry to define the symbols" 

$! 
$! 
$ ! 
$! 

Texas Instruments 
$ READ/PROMPT ,. •·-> ., SYSSCOMHANO DirName 

01rName • FSEOIT ( OirName, .. TRIM, UPCASE" ) 
GOTO GET_PREFIX 

S DIR INPUT 
S D1rName • F$[01 T ( Pl, ••tRIM, UPCAS£'. ) 
S GET_PREFIX 
S IF P2 . NE S. '"' THEN GOTO PfXINPUT 
s ws "" 
S WS "Type in the pref 1x for the symbols" 

READ/PROMPT • "-,. .. SYSSCOMHAND Prefix 
Pref1x "'fSEOIT { Prefix, "TRIM, UPCASE'. ) 
GOTO oo_COMMANO 

S PFXINPUT. 
S Prefix "' FSEOJT ( P2, "TRIM, UPCASE" 
S UO_COHMAND · 
S FindStrrng "'01rName,.. f1leExt 
S LOOP 
$ 1 -- Loc,He each subdirectory within the spec1f1ed directory 

D1rs = FSSEARCH ( FindString ) 
IF 01rs EQS .... THEN GOTO FINISHED 
SubO 1 rName - FSELEMENT ( l, "]", 01 rs ) 

JANUARY 1989 

S! FUNCTION: 

PO Box 869305 HS 8408 
Plano, TX 75086 

S! Define symbols which will automatically set the current 
$! directory. The symbols are created by prefixing all 
S! subdirectory names, wtth ln the specified directory, with the 

I S! selected prefix . Entering the symbol will automatically 
1 S! set the current directory to that subdirectory. 
l S! 

$! PARAMETERS: 
S! Pl 
S! P2 
S! PJ 
$! P4 
$! 
$• 

S! NOTES 

Pathname of directory to search for subdirectories 
Prefix to attach to the subdirectory names 
NOE CHO 1 f echo 1 ng of symbols 1 s to be suppressed 
Alternate di rectory change conrnand 

(Could be any other cornnand) 

$! (I) The default directory is the current directory 
$1 (2) The default prefix Is null 
S (3) The default mode is to ECHO all symbols 
S (4) The default ccmnand executed 1s "SET DEFAULT" 
S (This comnand can be any conrnand l 1ne statement) • 
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WORKSTATIONS The Secret Of Success 
Evan Birkhead Editor's note: 

This is the debut 
of Workstations, 
a monthly col-

umn dedicated to the technologies and issues 
behind one of the industry's hottest areas. In 
coming months, this space will feature trends 
analyses, technical updates and Lab reviews 
of workstations. The hardware and software 
strategies of DEC, its partners and its com­
petitors will be covered. 

It's January 6, 1992. We're watching 
the rain from inside a lifeless college 
tavern in Santa Clara, California. We've 
been hired by a start-up computer firm 
to propose a new wbrkstation architecture. 

Grabbing cocktail napkins, we start 
sketching a bus, a storage interface, a 
network topology and some server 
ideas. In our operating system - a 
powerful, real-time derivative of OSF­
compatible UNIX - we want the flexi­
bility to support software engineers, ac-
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countants, number-crunchers, research­
ers, CAD shops, factory floors, Wall 
Street, offices, universities and more. 

We'll need a comprehensive RDBMS 
built into the operating system. It will 
be tightly integrated with an object­
oriented CASE system and an expert sys­
tem shell that ensures a crisp user 
interface. 

We begin to discuss hardware, 
which fuels a loud debate. We definitely 
want multiprocessors. But do we go 
with Intel's new 686? The enhanced 
SPARC? The improved RISC? Do we 
need built-in array processors? We'll 
need to do floating point. Heck, we'll 
need erasable optical, stereo sound, 
voice synthesizers, music chips and 
touch screens. 

We agree that the secret of success 
is in software portability, communica­
tions and networking. For such main­
stream goals, we'll need to 

support diverse protocols: DECwin­
dows graphics, OSI networks, SQL ap­
plications and NFS file sharing. We can't 
survive without them. 

VAXstation Futures 
The way things are going, you won't be 
able to compete in 1992 without ad­
hering to DECwindows, OSI, SQL and 
NFS. When Steve Jobs, co-founder of 
Apple, put his reputation and imagina­
tion to the test in the workstation world, 
he faced tough design decisions. But his 
planning began around 1986, during the 
primordial era of workstations. The 
emergence of standards is clearing the 
picture a bit. 

Like Jobs' company, Next Inc., 
DEC entered the workstation market too 
late to be a pioneer. But that doesn't 
mean it can't be an innovator. 

As with its personal computer 
systems, DEC has been slow 

The chip set from Mips Computer Systems Inc. 
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QUEMAN 

Output Q's 
Output Q's 
Output Q's 

Effective Queue Management 

Output Q's 

Generic Q's 
Generic Q's 

Generic Q's 
Generic Q's 

Output Q's 
Output Q's USER With QUEMAN v3.0 

QUEUE 
Generic Q's 
Generic Q's 

Server Q's 

Server Q's 
Server Q's 

Server Q's 
"" Without QUEMAN 

~ 
/ 

Without QUEMAN 

/ 
Batch Q's 

Batch Q's 
Batch Q's 

Batch Q's 
Server Q's OPERATOR Batch Q's 
Server Q's Batch Q's 

Effective queue management depends to a large degree on how well your operations staff monitors and 
controls your queues. To even the most experienced staff, batch and output queue management can be a 
real challenge. QUEMAN effectively manages and controls all queue and job activities, while providing 
the system manager the flexibility to totally control, limit access, or decentralize the management of 
queues to users as required without sacrificing system security. 

Additional Benefits and Features 

Benefits 

• Direct dollar savings in the training of new 
employees. 

• Less operator time spent satisfying user 
requests. 

• Reduced time and effort required for system 
startup- automatically rebuilds system queue 
file (JBCSYSQUE.DA T). 

• Existing personnel are more productive in a 
shorter amount of time. 

• Consistent methodology- each system 
manager, operator, or user- in a single CPU or 
large complex VAX cluster- can all utilize the 
same product. 

Features 

• Easy to use menus eliminate the need of DCL 
commands when issuing queue and job commands. 

• Ability to group queues, limit access to queues, 
and execute only certain queue and job commands 
as desired. 

• Automatically Add, Delete, and Initialize 
queues as required. 

• Queues can be viewed or listed in any desired 
sequence with wild card capabilities. 

• All print forms are automatically maintained 
and are easily created, modified, or deleted. 

DATA CENTER SOFTWARE 
70 Herrick Street 

For more information or a demonstration 
system on how QUEMAN can effectively 
automate and control all of your queue 
processing contact: DATA CENTER 

SOFTWARE 
CIRCLE 158 ON READER CARD 

Beverly MA, 01915 
(508)-922-5500 
FAX: (508)-922-9037 



on the take with workstations. But con­
trary to its desktop predecessors, such 
as the Rainbow, Professional and VAX­
mate, the VAXstation is a mainstream 
machine. Some of its more marketable 
advantages are: 
1. A choice of TCP/IP and DECnet on 

6. An implementation of NFS and an 
SNA link, which also are parts of 
ULTRIX 3.0. 
7. DECnet/OSI, which might yet prove 
its importance. 

Of these, DEC's best move has been 
to establish its~lf as the X leader. The in-

' ' The workstation market has become the 
industry's most cutthroat, with new 

deals, strategies and marketing 
concepts conceived every day. 

'' VMS and ULTRIX. DEC has embraced 
UNIX to such an extent that the an­
nouncement of an all-ULTRIX VAXsta­
tion is expected. 
2. In all likelihood, this new worksta­
tion will employ a Reduced Instruction 
Set Computer (RISC) processor from 
Mips Computer Systems Inc. This proc­
essor is widely held as the industry's 
most powerful. Ardent Computer Sys­
tems, Prime Computer and Silicon 
Graphics Inc. all use Mips Computer 
technology in their workstations. 
3. As a VAX, the VAXstation has the 
ability to play in VAXclusters. VAXsta­
tion menus allow you to create emulated 
VT200 and Tektronix 4014 windows. 
4. Another advantage is the X User In­
terface (XVI) toolkit, the graphical and 
programming interface component of 
DECwindows. XVI will coexist on 
UNIX platforms, Macintoshes and 
Presentation Manager-OS/2. Although 
prevalent, the standardization of DEC­
windows isn' t yet a given. For example, 
Silicon Graphics, purveyor of a popular 
series of graphics workstations, doesn't 
yet offer X-compatible machines. 
5. ULTRIX 3.0, which includes an 
ULTRIX-to-VMS connection. 
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teroperability that X compatibility pro­
vides augments everything people like 
about workstations: they exploit the 
network, they 're easy to use and they 
increase productivity. 

Chess Game 
Dr. George Schussel, president of Digi­
tal Consulting Inc., highlights five 
pivotal technologies for the next decade. 
Four are software technologies: stan­
dards, AI/expert systems, distributed 
databases and CASE. The fifth is work­
stations. Schussel believes that, in the 
near future, mainframes and mini­
computers will maintain databases that 
support workstation applications. 

Mainframes, he adds, don't have the 
power for complex applications that are 
emerging, including CASE and software 
re-engineering. "All of the goodies 
aren't going to happen on shared access 
systems," he explains. 

With workstations tied into main­
frames and distributed databases, 
Schussel predicts that the metric for 
rating workstation performance will be­
come dollars, not mips. "In fact," he 
says, "it's already happening." 

To continue its momentum, DEC 
will have to play chess with smaller 
companies that have proved their big­
league caliber. The workstation market 

has become the industry's most cut­
throat, with new deals, strategies and 
marketing concepts conceived every 
day. Specifically, DEC must capitalize on 
two key pieces of its low-end strategy. 

First, for long-term sales, connec­
tivity with PCs must be enhanced and 
confidently marketed. Workstations and 
PCs will increasingly work together. 
The goals of DEC's co-development 
project with Tandy Corporation are 
nebulous. VAX/VMS Services for MS­
DOS has its merits, however, and DEC 
currently is working on a sister program 
tentatively called VAX/VMS Services for 
the Macintosh. 

Second, DEC must capitalize on the 
market opportunity it has created in the 
up-and-coming On-Line Transaction 
Processing (OLTP) marketplace, which 
predominantly is workstation oriented. 
Many feel that OLTP is the RDBMS of the 
future, and that DEC, with its head start 
on Wall Street, must win this symbolic 
war with IBM and the other workstation 
vendors. 

VAXstation History 
When DEC began 30 years ago, it had 
the fastest components in the industry. 
But it has fallen behind since then. 
Despite the fact that the VAXstation 2000 
was the first 32-bit color workstation 
priced under $8,000, DEC wasn't really a 
player in the mips benchmarking race 
until it purchased five percent of aptly 
named Mips Computer Systems in 
September. 

The first VAXstations and VAX­
servers, based on the MicroVAX II chip 
set, were announced in February 1987 on 
the heels of the VAXstation 11/GPX. At 
the time, workgroup computing was a 
revolutionary concept for DEC. Now, 
it's integral to its corporate strategy. 

Six new VAXstation 2000 configura­
tions, including color systems, were in­
troduced the following June, allowing 
DEC to do battle in the major leagues 
with Sun, Apollo and Apple. They were 
followed in September by the higher­
performance VAXstations 3200 and 3500, 
and the upgrade of the VAXstation 
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digital review 

TARGET 
AWARDS 
NOMINEE 

The sy:stem accoun ™ 

product that stacks the IJ C 
in your favor. 

With ARSAP you can do it all. Everything 
from capacity planning to performance 
management to project accounting. 
ARSAP was designed to work with VMS, 
so you don't need to change your operat­
ing procedures to put this comprehensive 
system to work for you. And because of its 
exclusive options, ARSAP is the most effi­
cient and powerful system accounting 
product available today. 
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Manage users and control project costs using 
ARSAP reports. 

Selective Image Accounting reduces 
accounting files by as much as 90%. 
Only ARSAP allows you to select and report 
on the specific applications 
you choose, instead 
of the familiar "all or 
nothing" alternative 
offered by other sys­
tems. This valuable 
option saves thou­
sands of I/O's to 
your system disk and 
reduces the space 
requirements of 
accounting files by 
as much as 90%! 

Analyze historical data to plan system resources 
required for future growth . 

Disk Management and Global System 
Reporting aid long-term capacity planning. 
With ARSAP, you can generate easy-to­
read bar chart capacity reports for any 
accounting statistic available from VMS, 
including CPU time, memory utilization, 
buffered I/O's, direct I/O's, connect time, 
and more. And our disk management 
reports identify amount of space allocated 
to each user and total amount of free 
space remaining. 

Terminal Reporting tracks usage for 
control and troubleshooting. 
ARSAP's exclusive terminal reporting 
feature lets you track usage and locate 
the physical terminal on which a par­
ticular session took place, even when 
access comes through virtual terminals, 

Intergraph™ 
workstations or 
DECservers (LATs). 

Use ''.4RSAP Intercept" 
lo automatically select 
image data for 
software reporting. 

ARSAP is a registered trademark of GEJAC. Im:. DEC is a registered trademark of Digital Equipment Corp. Intergraph is a regislercd trademark of Inte rgraph Corp. 

Get the details on ARSAP today. 
ARSAP (version 6.0) is the product of 11 
years of system accounting design. No 
other software package is better suited 
to your DEC system or your system 
accounting needs. Only ARSAP offers you 
a complete solution. For more information 
about how ARSAP can meet your needs 
call GF.JAC today. 

ARSAP gives you the "evidence" lo effectively 
allocate limited hardware among users. 

1-800-43ARSAP 
( 1-800-432-7727) 

'%tg~~~Tg 
Mail the coupon below to GEJAC, INC. 
8643 Cherry Lane. Laurel , MD. 20707 

r----------------------------------
Name 

Company 

Address 

State Z>p 

Telephone 

Send information on: 
0 Chargeback 0 Performance 
O Project Evaluation 

Accounting 0 Capacity 
0 Resource Planning 

Management 0 Software Package 
0 Printer Forms Reporting 

Tracking 0 Other 

I have these VAX/ VMS systems: 
# of systems ___ Model # 's ___ _ 



Companies Mentioned In This Article 

Apollo Computer Inc. 
330 Billerica Rd. 
Chelmsford, MA 01824 
(508) 256-6600 
CJRCLE 470 ON READER CARD 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
CJRCLE 401 ON READER CARD 

Ardent Computer 
880 W. Maude Ave. 
Sunnyvale, CA 94086 
(408) 732-0400 
CIRCLE 471 ON READER CARD 

Digital Consulting Inc. 
165 Dascomb Rd. 
Andover, MA 01840 
(508) 474-2000 
CDlCLE 476 ON READER CARD 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
(508) 897-5111 
C1RCLE 400 ON READER CARD 

Evans & Sutherland 
600 Komas Dr. 
Salt Lake City, UT 84108 
(801) 582-5847 
CDlCLE 473 ON READER CARD 

Intel Corp. 
3065 Bowers Ave. 
Santa Clara, CA 95051 
(408) 987-8080 
ClllCLB 467 ON READER CARD 

Mips Computer Systems Inc. 
930 Arques Ave. 
Sunnyvale, CA 94086-3650 
(408) 720-1700 
ClllCLB 475 ON READER CARD 

11/GPX. These new CMOS systems incor­
porated DEC's proprietary 78034 
microprocessor and the 78134 floating 
point unit. 

The VAXstation 8000, first shipped 
in February 1988, was aimed at the 3-D 
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Next Inc. 
3475 Deer Creek Rd. 
Palo Alto, CA 94304 
(415) 424-8500 
CIRCLI! 477 ON READER CARD 

Prime Computer Inc. 
Prime Parkway 
Natick, MA 01760 
(508) 655-8000 
ClRCLE 479 ON READER CARD 

Silicon Graphics Inc. 
P.O. Box 7311 
2011 N. Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-1980 
ClRCLE 480 ON READER CARD 

Stellar Computer Inc. 
85 Wells Ave. 
Newton, MA 02159 
(617) 964-1000 
CJRCLE 481 ON READER CARD 

Sun Microsystems Inc. 
2550 Garcia Ave. 
Mountain View, CA 94043 
(415) 960-1300 
ClRCLE 482 ON READER CARD 

Tandy Corp. 
1800 One Tandy Center 
Ft. Worth, TX 76102 
(817) 390-3700 
CIRCLE 465 ON READER CARD 

Tektronix Inc. 
P.O. Box 1000 
Wilsonville, OR 97070 
(503) 685-3180 
CIRCLE 411 ON READER CARD 

graphics superworkstation market and 
often competes with systems from 
Stellar, Silicon Graphics and Ardent. An 
AI VAXstation series based on the VAX­
station 2000, 3200 and 3500, with licenses 
for PROLOG, VAX LISP and VAX OPS5, 
was introduced in March 1988. 

Today, the VAXstation line is 
available at all price levels and in a var­
iety of configurations. From high to low 
end, the current picture, with approx­
imate prices, looks like this : 
• The VAXBI-based VAXstation 8000, 
about $80,000 
• The VAXstation 3500, from $50,000 to 
$60,000 
• The VAXstation 3200, from $18,000 to 
$35,000 
• The VAXstation II/GPX with a variety 
of configurations, from $20,000 to $60,000 
• The VAXstation 2000 series, from 
$5,000 to about $18,000 

DEC has surged to the number two 
spot among workstation vendors 
behind Sun Microsystems. Though re­
cent changes to the VAXstation have 
been turbulent, DEC seems to have 
gained some measure of stability by 
securing the Mips chips. (DEC also went 
to Evans & Sutherland for help with the 
VAXstation 8000.) 

DEC is at a disadvantage because of 
the breadth of its product line. The 
serious competition - Sun Microsys­
tems, Silicon Graphics and Apple Com­
puter, among others - has the edge in 
the short run. Each has only one 
machine to worry about, not a 
mammoth Enterprise Network. 

Additionally, Intel's impending 486 
chip will stir things up a bit. Reports in­
dicate that the 486 will bring supercom­
puter processing speeds to the 
PC/workstation level. 

FOR 1992, UNIX (whether OSF or AT&T) 
looks like the operating system of 
destiny. But what factors will affect the 
chips, the protocols and the rest of the 
workstation outlook? 

Leaving the tavern, we decide it's 
going to be tough, but we can't lose 
hope. Like DEC, we've gotten to the 
party late. But with the right moves we 
can succeed. The rain lets up and we 
shake hands, having learned the lesson 
Jobs learned: We can't succeed without 
imagination. • 
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They Wanted 
Reliable Data Security, 

We Gave Them 
Peace Of Mind, 

With Elllulex 

CIRCLE 115 ON READER CARO 

0 N s 

An engineering company had a data secu­
rity problem. Because engineers on different 
projects shared the same computer network, 
some confidential projects were accidentally 
accessed and erased. 

Hamilton/ Avnet Computer was called to 
the scene. 

After listening to engineers and studying 
their work environment, our consultants 
recommended installing Emu lex Removable 
Storage Subsystems into the mainframe. 

Each engineer was given an Emulex PDM 
(Portable Drive Module). With up to 760MB 
storage capacity, these PDMs store vast 
amounts of data and perform as well as the 
best non-removable drives. 

What's more, they slide easily out of the 
ER2 chassis, so engineers could remove 
their confidentia l information and lock it up 
at the end of the day. 

Needless to say, the security problem was 
solved in a hurry, and all it took was a 
simple phone call. 

For Emulex products or other computer 
solutions that'll put you at ease, make the 
same call to Hamilton/ Avnet Computer, toll 
free: 1-800-426-7999. 

-- - - - --- - - -. ---- -----... ----~~--·---------~ - -- ---- -----·------- ------------- - - ---·---------- ---------- ---·----- -- -- ------- - - -·- -- --- -
COMPUTER 
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LET'S C NOW 

Identifier Scope 
And Life, Part 2 

Rex Jaeschke Editor's note: This is the second of a two­
part series that covers C's storage class 
keywords. In this installment, Mr. Jaeschke 
looks at the static and extern key-

words as they apply to data and functions. He also summarizes storage 
duration and linkage in a simple table (see Figure) . Some of the ter­
minology used in this article was defined in the first installment pub­
lished in December 1988. 

Automatic objects are useful for certain kinds of things. 
However, sometimes it's necessary to have a variable that re­
tains its value across function calls. Also, for objects whose 
values never change, it's expensive to keep creating and in­
itializing them every time their parent block is entered, 
especially for arrays with lengthy initialization lists. For these 
situations, static class objects are more appropriate. 

Objects with the keyword static in their declarations have 
static storage duration. Their linkage can be internal or none, 
depending on whether the declaration is internal or external 
to a function definition. Let's begin by looking at static inter­
nals, that is, those static declarations inside a function and hav­
ing no linkage. 

#include <stdio.h> 

main() 
{ 

static int si ; 
static int sj = 100; 

printf("si = %d, sj = %d\n", si, sj); } 

The output is : 

s i = 0, s j = I 00 

As you would expect from an object with static storage 
duration, its default initial value is zero. Consider the follow­
ing object declarations and initialization lists : 
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#include <stdio.h> 

main() 
{ 

int g(void); 

static int sk = 123; 
intj=sk+g(); 

printf("sk = %d, j = %d\n", sk, j); 

linkage 

auto none block+ undefined 
register none block+ undefined 

static Internal none program 0 
static external Internal program 0 
external def I ne external program 0 
external declar external program 

extern Intern/extern program 
static function Internal 
extern function external 

A summary of the scope and life of all of the 
object and f unction classes. 

g() 
{ 

return 321; 

The output is : 

sk = 123, j = 444 

In this example, sk is initialized with a compile-time con­
stant expression. This is a requirement because the initializa­
tion can be done at compile time. However, the initialization 
of the automatic object j is done at run time and so can in­
volve any run-time calculable expression of compatible type. 
As shown, this expression involves a function call. The follow­
ing program shows the subtle difference between initializers 
for static and automatic objects: 

void f() 
{ 

static int sl = 10; 
int ai = sl; 

static int s2 = a i; 

I* . . . *I 

/* OK */ 
/* OK */ 

/* error *I 

As the value of the expression st can be computed at run 
time, it's permissible as an initializer for ai. However, s2 must 
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How to Protect Your DEC® Computer 
And Make It Last Longer 

World's largest manufacturer of uninterruptible power 
systems for Minis, Micros, and LAN s tells how 

V our DEC computer is bombarded daily 
I by spikes, sags, surges, noise, and 

blackouts. Bad power eats away at fragile 
electronic circuits, increases service costs , 
damages disks and causes down time. 

You can eliminate these problems by 
investing in an Uninterruptible Power System 
(UPS) . Your investment in a UPS will mean 
reduced down time, increased equipment 
life, and lower service costs. Typically, a 
UPS will pay for itself in less than one year, 
but not all UPS are created equal. Many are 
off-line, standby systems. Most won't even 
provide isolation from the power line or a 
separately derived neutral. 

Shown below are three traditional UPS 
configurations. Each has its advantages and 
disadvantages. 

Standby Power System 

LOAD 

Advantages : Disadvantages: 
• Low cost • No derived neutral 
• Inverter normally off • Break in transfer 
• High efficiency • Poor isolation 

• Poor brownout protection 
• Poor high line protection 
• Poor lightning protection 

Non-isolated UPS 
RAW 

LINE POWER ~---~ 

Advantages: 
• Moderate cost 
• Brownout protection 
• High line protection 
• No break system 

Bl -DIRECTIONAL LOAD 
PWM 

INVERTER • I BATTERY I 
Disadvantages: 
• No derived neutral 
• Poor isolation 
• Inverter on continuously 
• Poor lightning protection 
• No~-linear load 

Partially Isolated UPS 
RAW ,., r I """" ··- =" CHARGER T~~~;~~R 

..... ~,.J 
Advantages: Disadvantages: 
• Brownout protection • Break in transfer to line 
• High line protection • Poor isolation 
• l"artial no-break system • Poor lightning protection 
• Separately derived neutral • Non-linear load 

• Poor efficiency 
• Expensive 

© 1988 Best Power Technology, Inc. 
1-800-356-5794, ext. 3423 

CIRCLE 103 ON READER CARD 

Best Power Technology's new Uninterrup­
tible Power System called FERRUPS® is a 
breakthrough in computer power protection . 
FERRUPS represents a major advance over 
the three traditional types of UPS technology. 

Advanced Technology FERRUPS 
(Provides True Isolation) 

FERRUPS uses a ferroresonant trans-former 
which is on-line continuously to provide 
outstanding isolation and eliminate spikes, 
sags, noise and brownouts. If power rails, the 
inverter takes over. Because of the flywheel 
effect of the ferro transformer, there is ab­
solutely no break in output power. FER­
RU PS provides continuous on -line 
computer-grade uninterruptible power. 

FERRUPS Provides Better Protection 
Than Any Other Design 

• Inverter normally off 
• High efficiency 
• Filters non-linear loads 
• High line protection 
• Low cost 
• Separately derived neutral 
• High isolation 
• No-break transfer 
• Brownout protection 
• Lightning protection 

Advanced Interactive Communication 
Package Standard on Every Model 

Most UPS only provide basic TIL signals 
for alarm and loss of line. FERRUPS gives 

you even more. Every FERRUPS includes 
an RS232 port for full duplex digital com­
munication. You can control FERRUPS from 
your computer console or from thousands 
of miles away. FERRUPS has an on-board 
micro-processor, which keeps track of 
everything. It even records the time and 
duration of power outages. FERRUPS can 
even initiate a controlled shutdown for 
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have a constant initializer, and the value of the expression ai 
is not known until f is executed at run time. Hence, a com­
pilation error results. 

Objects of static storage duration exist for the life of the 
program, so they retain their value across function calls, for 
example: 

linclude <stdio.h> 

ma i n() 
{ 

int i; 

void test(void); 

for ( i = I; i <= 5; i++) 

test(); 

void test() 
{ 

static double sd = O; 

printf( .. sd = %.2 f \n .. , sd++); 

It produces the output: 

sd = 0.00 
sd = I. 00 
sd = 2. 00 
sd = 3.00 
sd = 4 . 00 

All the internal static objects defined above have no 
linkage. They are local to their parent and subordinate blocks. 
On the other hand, an external static object has internal 
linkage and can be accessed by name from anywhere in the 
same source file in which it's declared, for example: 

linclude <stdio.h> 

static i i = 100; /* int type implied */ 
static int 12; 
main() 
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{ 

void f() 
{ 

void g() 
{ 

void h() 
{ 

void f(void), g(void), h(void); 

printf( .. main> ii= Xd. i2 = Xd\n .. , ii. i2); 
f () ; 
g(); 

h(); 

printf(.. f> i i = %d, i2 = Xd\n .. , ii. i2); ) 

int ii = - 100; 

printf(.. g> ii= %d, i2 = Xd\n .. . ii, i2); 

static int i2 = 12345; 

pr intf( .. h> il=Xd, i2=Xd\n ... ii, i2); 

The output is : 

main> ii = 100, i2 = 0 
f > i I = I 00, i 2 = 0 
g> ii = -100, i2 = 0 
h> ii = 100, i2 = 12345 

The static externals it and i2 are accessible by all four 
functions. However, the automatic variable it in g hides the 
external static by the same name, while g is executing. Simi­
larly, the static internal i2 in h hides the external static i2 
within that function. 

Because a static external has internal linkage, it can't be 
accessed from other source files, for example: 

/*source flle ma in .c '*/ 

#include <s tdio.h> 

static double d0 = {1.2, 2.3, 3 . 4}; 

ma in() 
{ 

void sub( void); 

printf( .. main > d = %.2f, %.2f, %.2f\n'', d[O] , d[l]. d[2]); 

sub(); 

!* source file sub .c */ 

#include <stdio.h> 

static int si = 32767; 
static double d0 = {9 .8, 8.7) ; 
void sub() 
{ 

printf( .. sub> si = Xd\n'', si); 
printf( .. sub> d = %. 2f, %.2f\n .. , d[O] , d[I]); 

The output produced by this program is: 

main> d = 1.20. 2.30, 3 . 40 
sub> s i = 32767 
sub> d = 9 . 80, 8.70 

The static array d isn' t seen outside rnain.c. Similarly, 
the static externals defined in sub.c are local to that file. 
Therefore, different static external variables having the same 
name can coexist, provided each is in a different source file. 

All these static external examples have the object being 
declared at the start of the source file so its name is seen by 
the whole source file. However, if the object is defined after 
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it's needed, you have to use a different approach. The follow­
ing program shows the solution: 

#include <stdio . h> 

ext ern int k; 

main() 
{ 

/* t entative declaration*/ 

void f( void ) ; 

printf("'mai n> k = %d\n'", k); 
f(); 

static int k = 123; 

void f() 
{ 

pr i ntf ( .. f> k = Xd\n'", k); 

The output is: 

main> k = 123 

f> k = 123 

/* actual dee l a ra t ion •I 

As k is defined after main, main can't access k, because 
all variables must be declared before their use. And you can't 
declare k as static in two places, because that would cause the 
compiler to see two definitions for objects of the same name. 
So you use the extern class keyword. 

This indicates to the compiler that somewhere "out there," 
there's a definition for an external int object called k. And 
when the compiler comes across its definition, it's. able to 
resolve the forward reference and k has internal linkage. 
(Although the extern keyword is permissible in such situa­
tions, by placing the definition of k ahead of main, the for­
ward reference becomes unnecessary. Most often, extern is 
used with identifiers having external linkage.) 

Actually, we have been dealing with objects of static 
storage duration, possibly without knowing it, for many col­
umns now. When a literal string is seen by the compiler, it 
allocates space for it and a trailing '\ O', and initializes that 
space with the characters in the string. A literal string is an 
array of char having static class, that is, the array space is 
allocated and initialized prior to program execution. 

Whether or not a literal string is a static internal or static 
external object is irrelevant, because the sharing of like literal 
strings is implementation-defined. For example, if the same 
literal string occurs multiple times within a source file, whether 
or not all of them actually refer to the same char array, or 
to unique arrays, is implementation-defined. This is regardless 
of whether all occurrences are outside or inside a function 
definition or are in both places. 

The extern Class And Global Definitions 
The concept of global variables that can be shared among func­
tions in separate translation units is supported in almost all 
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languages and is well-understood. However, it can take some 
practice to implement this external linkage in C, because there's 
a lack of symmetry in the use of class keywords. 

Global objects have external linkage, so if they're used 
solely to resolve internal references as shown in the next ex­
ample, they 're overkill. External statics should be used instead. 

#include <stdio . h> 

i nt g i; 

main() 
{ 

void f() 
{ 

/*global definiti on */ 

void f(void); 

gi = 876; 
f(); 

printf('"gi = %d\n'", gi); 

If an object declaration occurs outside a function and it 
contains no class keyword, it's an external definition. That is, 
it causes the compiler to allocate space for it and to initialize 
it. Such objects have static storage duration. There's no im­
plied class keyword when one is omitted here, as there is when 
auto is assumed for classless internal declarations. 

If these two functions resided in separate source files, a 
change would have to be made to ensure that f could access 
gi, as follows : 

I* source file main .c */ 

int g i; 

ma in() 
{ 

void f(void) ; 

gi = 876; 
f(); 

/*source file f . c */ 

#include <stdio.h> 

extern g i; / * tentative defi n ition */ 

void f() 
{ 

printf("'gi = %d\n"', gi); 

In this case, the extern keyword is used to provide ex­
ternal linkage. (In the previous section, it was used to resolve 
a forward reference to a static external.) Because the compiler 
doesn't find a definition for a static external or a global ob­
ject, it treats the extern as being a reference to a global object 
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defined in some other source file. 
In the following version of function f, function g also is 

called, and this function needs to access gi as well. The func­
tions could be written as: 

/* source file fl.c */ 

#include <stdio . h> 

void f() 
{ 

vo id g(} 
{ 

void g(vo id); 
extern g i; 

printf("g i = %d\n" , gi}; 
g(); 

extern gi; 

printf("gi = %d\n'', gi); 

In this example, the extern declaration is at block level 
1 instead of level 0. These declarations don't cause storage to 
be allocated. They simply declare that an external object is 
defined elsewhere. The linkage of that identifier will be deter­
mined by the compiler based on whether or not it finds a cor­
responding definition in its source file. In this case, it doesn't . 

By placing the extern declaration inside a function defini­
tion, its scope has been reduced from source file-wide to just 
its parent and subordinate blocks. That's why gi must be 
declared inside both functions. If 20 functions in the same 
source file needed access to gi, it would be messy to declare 
it in each function. The proper solution is to declare it once, 
at the top of the source file at block level 0. And if functions 
in other source files also need to access gi, the extern declara­
tion should be placed in a user-written header so it can be in­
cluded as needed. 

ANSI C requires that there be exactly one definition for 
each global object. That is, its declaration must not contain 
a class keyword. All other declarations of that object must con­
tain the extern keyword. Note, though, that there are several 
global definition/reference models in existence, which differ 
from that defined by ANSI C. For example, VAX C permits the 
extern keyword to be omitted from all references simply 
because the linker doesn't differentiate between global defini­
tions and references. If you use other than the ANSI C model, 
you should be aware of the consequences. 

Also note that a data declaration containing the extern 
keyword can't have an initialization list. Only defining in­
stances of objects can be initialized. 

Function Classes 
The storage duration of all functions is, of course, static. Space 
is allocated permanently for all functions linked into a pro-
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gram whether or not those functions are called. However, there 
are two types of function linkage: internal and external. A 
function with external linkage causes a global symbol to be 
exported to the linker, so that function can be invoked from 
any translation unit, provided the function is declared prop­
erly. Consider the following example: 

extern main() 
{ 

extern void f(void); 

f(); 

extern void f () 
{ 

I* ... *I 

Both function definitions and the declaration off con­
tain the class keyword extern to indicate these functions have 
external linkage. Because this is the default linkage for func­
tions, the keyword is used rarely in this context. As stated 
earlier in this series, if a class is specified and a type isn't, int 
is assumed. So in this example, main is declared implicitly 
as returning an int value. 

A function with internal linkage can be called only from 
functions defined in the same source file as that function's 
definition, as follows: 

static int data (100); 

extern unsigned getmem(unsigned size) 
{ 

extern void subl(void). sub2(void); 

/* ... *I 

sub! (); 
sub2(); 

I* ... */ 

static voi d sub!() /*private function*/ 
{ 

/* ... */ 

static void sub2() !* private function •I 
{ 

I* ... */ 

/* private data */ 

Here, getmem has external linkage and is the means by 
which the user program gains entry to this source file. In turn, 
getmem uses two service routines, subt and sub2, to do its 
job. Because subt and sub2 are designed to be called only by 
getmem, there's no reason to make their names public. 
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Therefore, they're defined using the static keyword. As such, 
their names aren't exported to the linker. All references to them 
are resolved by the compiler. 

Note that once again in getmem, you declare subt and 
sub2 using the extern keyword. This forward reference is 
resolved by the static function definitions later in the source 
file. If the function definitions didn't contain the keyword 
static, or they weren't defined in the same file, the compiler 
would treat the extern declaration as a reference to an extern 
function. 

Because a static function is private to its parent source 
file, many static functions having the same name can coexist, 
provided each is defined in a different source file. In this ex­
ample, the static external array data also is private to this 
source file, and this is the principal means of communication 
between getmem and its slave routines. 

The value of private data and functions should be obvious. 
They permit you to use whatever names for these things you 
wish without worrying about name conflicts with other 
translation units. Therefore, they're particularly useful when 
writing self-contained library modules. 

Some languages provide more linkage capability than does 
C . For example, they permit functions to be nested, such that 
a function can be called only by its parent function. They can 
also permit a function to be private to functions outside the 
source file in which the private function is defined. C doesn't 
support these things. It provides an all-or-nothing approach 
to function linkage. 

Preprocessor Macro Scope 
The preprocessor translates your C program into another C 

program by (among other things) replacing macros with their 
expanded definitions. As such, the preprocessor knows 
nothing about linkage and storage duration. Yet, such macros 
do have a scope in the sense that a macro is usable only after 
its definition, and it remains visible through the end of the 
source file in which it's defined. (If a header containing a macro 
definition is included, the included header is deemed to be part 
of the same file as the source that included it.) 

Prototype Identifier Scope 
As you learned in a previous column, you're permitted op­
tionally to put identifiers in the argument list of a function 
prototype. For example: 

double calc(double argl, int arg2[)); 
double calc(double, int [)); 

are equivalent. The value of using the names is to make the 
declarations easier to read, particularly for complex data types, 
and to make it easier to generate prototypes from function 
definitions using a text editor. 

These identifiers have their own scope. They are seen only 
from the point of their usage through the end of their parent 
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prototype, that is, the same identifier can't appear more than 
once in a prototype, and it never conflicts with any identifier 
of the same name outside the prototype. These identifiers have 
no linkage, and because they cause no storage to be allocated, 
they have no storage duration. 

The output from the preprocessor is as follows: 

void sub(int 10, double (10 I 2)0); 

This generates a compilation error, because these aren't 
valid declarations. And although it should be easy to avoid 
such conflicts, don't forget that either or both of the macro 
definitions and prototypes can be in headers that are included. 
So unless you write your prototypes with care, you can run 
into trouble when you use them in the scope of other headers. 
And if you purchase or otherwise obtain headers from other 
sources, check out the naming conventions they used for macro 
names and prototype argument identifiers. 

A prototype argument list exists only to specify the types 
of each argument expected. Each type declaration must con­
tain no class keyword, because linkage of function arguments 
is predefined and can't be changed. (However, the register 
keyword can be used in the formal argument list correspond­
ing to the prototype.) 

So although you can chose these dummy identifier names 
at leisure, you should be aware that these names are tokens 
and as such are seen by the preprocessor when it's looking 
for macro calls. Therefore, you must not use a dummy iden­
tifier name that exactly matches a currently defined macro 
name. (A conflict is easy to avoid if you use uppercase names 
for macros and lowercase names for all other identifiers.) 

Linkage And Storage Duration Attributes 
The Figure summarizes the scope and life of all the object and 
function classes. The storage duration block+ refers to an 
identifier declaration's parent block and subordinate blocks. 

Consider the following example: Readers are encouraged to submit any C-related com­
ments and suggestions to Rex Jaeschke, 2051 Swans Neck Way, 
Reston, Virginia 22091 or via the uucp address uunet!aussie!rex. 
-Rex Jaeschke is an independent consultant, author and lecturer. He 
is the C language editor of DEC PROFESSIONAL, and our represen­
tative on the ANSI C Standards Committee. 

#define ABC 10 
#define xyz (ABC I 2) 

void sub(int ABC, double xyz0) ; 
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FIELD 
SERVICE Zero Downtime 
Ron Levine Consumers are 

accustomed to 
October bom­
bardments 

from the auto companies promising that 
the new year's models will provide 
maintenance-free operation such as 
you've never had before. In November, 
holiday sales pitches begin from depart­
ment stores singing the praises of a 
flurry of new products: whether dish­
washers, TVs or stereos, all stress ease 
of use and fault-free operation. In the 
winter months, snowmobile, furnace, 
and heater ads come at us non-stop. 
They too tout the minimal maintenance 
requirements of their products. 

It seems as if everyone, everywhere, 
has maintenance (or the lack of it) on his 
mind. 

In the computer industry, main­
tenance has been a concern for a long 
time. Since the beginning of commer­
cial data processing sites, when you 
thought of computers you thought of 
maintenance, from preventive to correc­
tive to field change orders (FCOs) . 

Wasn't it the computer industry 
that introduced such descriptive 
maintenance terms as downtime, crash 
and deep-ended? Now two new terms 
are sweeping the industry: remote and 
predictive. 

Remote diagnostics and perform­
ance monitoring tools are teaming up to 
provide predictive maintenance. This 
means that potential problems are diag­
nosed and corrected before they become 
major trouble spots or cause system 
downtime. In many instances, the 
customer never knows the problem ex­
isted, because the system continues 
operating without interruption. Finally, 
zero downtime is achieved. 

98 

The last quarter of 1988 saw many 
new diagnostic and monitoring tools in­
troduced by major DEC-market service 
suppliers. This trend will continue 
throughout 1989. These versatile soft­
ware packages are aimed at aiding the 
service provider or self-maintainer to 
locate, analyze and correct system errors 
quickly, before they become problem 
areas or bottlenecks. 

Remote diagnostics and/or site 
monitoring tools can be tremendous 
aids to the field engineer, especially 
when it comes to troubleshooting inter­
mittent faults, the kind that "pop up" 
only every few days. Combined with an 
AI program, these tools not only locate 
and diagnose problems, they suggest 
probable solutions. Or, the service tools, 
if used prior to dispatching a field 
engineer (FE) to the troubled site, can 
identify a failing unit, thus permitting 
the FE to bring the needed parts. 

Following is an insight into a num­
ber of recently released remote diag­
nostics and performance monitoring 
tools. 

Rx LINK 
Rx LINK, announced in December by 
Electronic Service Specialists (ESS), a 
Bell Atlantic Company, is a full-scale 
remote diagnostic system that provides 
total monitoring, diagnosing and prob­
lem-resolving capabilities. It can be 
leased on a monthly basis by any in­
de pendent service supplier or 
self-maintainer. 

Rx LINK is designed to offer 
prompt delivery of diagnostic tools, ex­
pert analysis assistance and delivery of 
spare parts to its subscriber base. The 
system includes a Remote Diagnostic 
Unit (RDU), which is a PC XT clone 
with an auxiliary board and ESS firm­
ware. This RDU resides on-site con-

nected to the console port of the target 
computer system. At the other end, the 
RDU is linked to the ESS Diagnostic 
Support Center's (DSC) host computer 
(see Figure 1). 

When a subscriber site requires 
service, Rx LINK is activated by depress­
ing a function key on the RDU. This, in 
turn, automatically initiates a connection 
to the DSC over standard voice-grade 
telephone lines. From this point, the 
subscriber is walked through the prob­
lem to a solution, usually identifying a 
field replaceable unit (FRU). If the FRU 
is unavailable on-site, it's shipped from 
depot stock. 

Installing the RDU on-site is a 
straightforward procedure. It involves 
disconnecting the cable going to the 
console terminal and connecting it to the 
RDU instead. Next, the RDU's internal 
modem is connected to a telephone line 
through a standard modular phone cord 
and jack. The RDU is plugged into a 
standard llOV receptacle. (Both the 
power cord and telephone line cord are 
supplied with the unit.) The connection 
is tested by selecting the Terminal 
Emulation option from the RDU's soft­
ware menu. It's now connected. One 
keystroke activates the Rx LINK system. 

Rx LINK Diagnostic And 
Support Services 
When service is required, the DSC 
analyst will select and run a variety of 
diagnostic tools, send graphic pictures 
or screens to the subscriber or switch to 
voice mode to discuss the problem. (The 
RDU includes a wireless telephone for 
operator and analyst voice communica­
tions.) Both data and voice modes are 
used to formulate a solution to the 
problem. 
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l'esterday, Today & Tomorrow 
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MCBA 
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1883 MCBA provides 
18-package 
MAP II system 
for VAX VMS. 

MCBA releases its 
first accounting 
software packages 
for the VAX'~ 

MCBA has been setting standards for quality and reliability 
in business software since the early days of the minicomputer. 
Computers have come a long way since 1975, and MCBA has 
been right there every step of the way. Continually enhancing 
and expanding its top-notch business software systems to meet 
changing user needs. 

MCBA CLASSIC Accounting, Distribution and 
Manufacturing Software TM for the VAX can help you increase 
productivity, save time and money, and manage your tomorrows. 

Find out more about MCBA C LASSIC Software. Complete 
and return the coupon today or call the MCBA office nearest 
you. Because your company deserves a classic. 

Reseller inquiries are invited. 
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1 
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is a registered trademark and VAX and PDP arc tmdemarks of Digital Equipment Coqx:irarion. 



Remote Site 

VAX 

Console 
Terminal 

The RDU periodically can inter­
rogate the system error log for any 
device error statistics (this is done 
without interfering with the operating 
system) in conjunction with the 
threshold and reporting parameters set 
up by the analyst. The program operates 
automatically, with the RDU initiating 
a call-back to the analyst when a 
threshold is exceeded and reporting on 
the gathered data. 

Additionally, there are tools to 

analyze and decode the machine's crash 
dump data. The RDU captures this 
binary data and reports back to the DSC 
host computer. The data is translated 
into a more meaningful form for the 
analyst. 

One of the unique qualities of the 
Rx LINK support system is that it can be 
used with any of the diagnostic pack­
ages now running on VAX or PDP 
systems. And because the diagnostic 
isn' t downloaded, this doesn't violate 
any purchasing or licensing agreements. 

System Components 
RDu - The RDU is the on-site com­
puter, performing tasks and communi-
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Support Center 

Toll-Free 
WATS Lines 

DSC Host 
System 

• • • 
Wor1<statlon Networ1< 

The Rx LINK service tool. 

eating the results back to the DSC host 
computer. It provides the following 
capabilities to the DSC host computer: 
1. Downline loading of concurrent tasks. 
2. Multitasking. 
3. Off-line running of diagnostics. 
4. Call-back on significant events. 
5. Error-free data transfer between the 
DSC and RDU. 
6. Full ASCII keyboard and mono­
chrome graphic CRT. 
7. Cordless telephone for voice-mode 
operation. 

For reliability purposes, the RDU 
doesn't contain magnetic media. The 
Rx LINK multitasking operating system 
(OS) is resident in firmware and is 
responsible for running all system func­
tions. Upon powering up, the firmware 
is activated. Major OS kernels provide 
for supervision and overseeing of all 
operations: downloading and commu­
nications with the host computer, 
memory allocation and relocating of 
RAM-based tasks, initializing tasks and 
assigning priorities, and modem opera­
tions (see Figure 2) . The OS also pro-

vides the user-to-firmware interface and 
the various device drivers and utilities. 

The firmware in the RDU contains 
only enough code to communicate to 
the host, check its own system integrity 
and accept the downloaded tasks that 
turn it into a diagnostic tool. Each RDU 
is tailored by the host computer at con­
nect time to address specific site prob­
lems. Thus, the RDU can be configured 
to support different computer manufac­
turers without the need for firmware 
changes. 

The resident RAM section of the 
RDU provides additional software that 
allows the RDU to be controlled from 
the DSC host keyboard (allowing the 
analyst to use it as a terminal), alert an 
operator that data is corning over the 
line (beep), accept test and graphics data 
(screens), and monitor the target 
machine for condition thresholds, then 
report them to the DSC (monitors) . 

Loaders software allows the RDU 
to talk to a target machine via a set of 
parameters. This establishes a standard 
interface for communicating. The re­
mainder of the RDU is isolated from the 
target machine's architecture. The Dialer 
program is responsible for watching the 
Monitor task for a change in status (or 
a threshold condition) and then ac­
tivating (dialing) the host computer link. 

The Diagnostic section of the RAM 

receives a battery of downloaded test 
programs from the host, then discon­
nects. This minimizes use of the phone 
line, because the RDU has been on-line 
only long enough to receive the diag­
nostics required. This usually takes an 
average of about 10 seconds per module. 
It runs the tests, then reconnects to 
the host and dumps the results (see 
Figure 3). 

Diagnostic Support Center And 
Host Computer - This is the hub of 
all remote diagnostic activity. The host 
system is responsible for providing the 
following: 
1. Storage of current diagnostic tools. 
2 . Historical record-keeping of 
symptoms/solutions. 
3. Automatic call-routing to the ap­
propriate analyst. 
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_ _...--1 
grapn1cs ter- \ 

minals, des1gnc:d from scratch. You can } 
look forward to any product Pericom 
will bring to the graphics market. 
-David B. Miller is associate director of com-
puter services at Beaver College in Glenside, ~// 
Pennsylvania. - ~ -~-

Well David, here's the latest 
Terminal emu lation software 

for PC's is probably not what he was 

expecti ng because we're famous for our 

graphic te rminals. 

But it shouldn 't come as too much 

of a surprise because terminal emulation 

has always been our business. We 've 

been supplying high quality Tek, DEC, 

and Retrographics emulators to some 

of the biggest names in industry for 

nearly a decade. 

And sin ce hardware term inal emulation 

is essentia lly a software exerc ise we've 

decided Lo put all that fie ld proven 

experience on a floppy disk for your PC. 

The result: TEEM-TALK ., probably 

the best graph ics terminal emulation 

package around. 

TEEM-TALK. is designed to turn 

a standard IBM XT, AT, 386, PS/ 2 or 

compatible into a fully loaded, powerfu l 

terminal with the largest choice of 

graphics em ulations avai lable, including 

Tek 4105, 4207, 411 l , DEC VT240 ReGIS, 

Retrographics VT640 and Westward 3220. 

Alpha emulations include VTlOO, 

VT220 and DG200, and to ge t over the 

shortcomings of othe r emu lator packages, 

TEEM· TALK .. 
by Pericom 

0 ' LY AVA ILABLE FROM PERICOM ON 

1-800 233 2206 
text mode performance can be enhanced DIRECT HOT LINE 

with TEEM-TEXT., a slot-in dialog board 

providing up to 4 separate alpha planes 

for true, high performance text editing 

with full attributes, screen formats of 24, 

32 and 48 lines of 80 or 132 columns and 

the abi li ty to display graphics and text at 

the same time -just like a terminal ! 

Taking things one stage further, we've 

designed the optional TEEM ·1DUCH. 

keyboard so that your PC not only thinks 

like a graphics terminal , it also feels 

like one. 

So TEEM-TALK. is a range of products 

like no thing else available - and to make 

it easy to use we've installed a simple copy 

protect routine and offer fl ex ible 

purchase arrangements including site 

li cences and special discounts for 

educational users. 

TEEM TALK. is only available 

from Pericom INC. 

After all , it makes a lot of sense to 

buy terminal emulation software from a 

company that knows something about 

emulating terminals. Right David? 

Phone us now on our direct hot-line for a 

TEEM-TALK. brochure and register for 

your demonstration package. 
CIRCLE 130 ON READER CARD 

PERJ COM INC, 9 PRI NCESS STREETS ITE D LAWRENCEVILLE NJ 08648 TELEPHO E (609) 895 0404 
PERI COM INC, 229 1, 205th STREET SUITE 103 TORRANCE CA 9050 1 TELEPHONE (2 13) 618 9 190 

PERJCOM INC, 12503 EXCHANGE STREET SU ITE 504 STAFFORD TX 77477 TELEPHONE (71 3) 240 4848 
TEEM TALK is a trademark of Peri com Interna tional Ltd. 
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4. On-line documentation and help for 
the analyst. 

The DSC system makes available a 
specific set of diagnostic tools, based on 
the initial information received from the 
RDU at connect time. The tools are 
targeted to the specific computer con­
nected to the RDU. Employing these 
tools, the analyst at the DSC can ex­
trapolate a solution based on informa­
tion obtained from the diagnostic 
modules. All of the pertinent data is 

5. Storage of graphic screens for 
downloading. 
6. Interanalyst information exchanges 
and mail. 
7. Connection into the depot parts­
ordering system. 
8. Subscriber billing and record­
keeping activities. 
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Behind DEC's New 
Warranty Program 

Last October, when DEC did away with its free, one-year, on-site warranty in favor 
of what it referred to as its new expanded warranty program, the accompanying price 
hike drew all the attention. But there could be a lot more here than just increasing 
profit margins. 

True, prices increased an average six to nine percent for customers who choose 
the same level of warranty previously offered for free. Prices went up even more when 
this level of warranty is selected for add-on options: DEC announced an additional 
two percent price increase for options purchased separately. 

But there are other items in the warranty restrucruring that could have a long­
term effect on the DEC-based service market. One of these is extremely important to 
the third-party maintenance (fPM) industry. 

DEC announced its old one-year warranty policy less than two years ago. I believe 
it was an attempt to lock in service on new products and draw out the time it would 
take TPMs to compete for the service business. 

In practice, however, it had the opposite effect. Typically, TPMs need a ramp-up 
time to become familiar with new systems: training, experience and parts inventory 
take time to acquire. DEC's one-year warranty policy allowed for this start-up time. 
It helped the competition! As the new products came out of warranty, the TPMs were 
capable and ready to bid against DEC's field service for the maintenance contract. 

Now, with most customers forced to purchase service up-front, DEC has the up­
per hand. Here's how it works. 

Under the old warranty program, say I have a site with a brand-new 6200 and 
three older VAXs. Up to now, I've had TPM service on the older systems and DEC's 
warranty on the new system. This situation was likely to last for the first year that 
I owned the new 6200 machine. Then, when it came off warranty, I'd put out a bid 
to DEC and my TPM for service. 

The same scenario under DEC's new warranty program looks like this. On in­
stallation of a new product line, I must make a service decision immediately. I ask my 
TPM to bid on the maintenance of the new equipment. But the TPM can't! I must turn 
to DEC, which now gains a foot in my service door. DEC's pitch is that it can service 
my whole account, new and old systems alike. This provides a single point of 
maintenance, no hassles with multiple vendors and no finger pointing. And, I can buy 
extended service for up to three years at a big savings. I'm tempted, aren't you? 

Sure, the price increase is important to DEC, whose profit margins have been under 
pressure. But DEC could have accomplished the same end by increasing basic list prices 
across the board, while leaving the one-year warranty intact. It's possible that eliminating 
the one-year waiting period before customers shop for a service contract is a more 
important strategic move. 

saved and archived and valid decision 
paths are entered into the knowledge 
base. 

At the host, diagnostic procedures 
can be automated so that, if the analysts 
generally run the same test or sequence 
of tests to diagnose a specific symptom, 
these tests can be selected and executed 
automatically. AI software will be used 
in the near future to back up analysts in 
finding solutions and building decision 
trees. This area of the system will grow 
as system use grows. 

The DSC computer system consists 
of a host computer; LAN network; file 
server (with backup and redundant file 
servers), which provides the analyst 
with the latest diagnostics and software; 
development workstations for research 
and development and system supervi­
sion; and analyst workstations (WS), 
which are the workhorses of the system. 

Most of the problem-solving ac­
tivities are performed at these worksta­
tions. They 're completely menu-driven, 
with features such as windowing, multi­
ple linkup to other WS screens and con­
tinuous status monitoring of all pro­
cesses occurring during the diagnostic 
procedures and file transfers. Further, 
they can "echo" screen data between the 
DSC and RDU. The analyst also can 
display pertinent data about the remote 
site computer continuously on the bot­
tom of the screen. 

Connection between the support 
center and the remote site is via a toll­
free WATS line activated by a function 
key on the RDU. The analyst at the 
center can switch between voice and 
data modes to talk to a site operator or 
to transmit data, respectively. 

The major benefit the Rx LINK 
support system provides to the service 
vendor or self-maintainer is the timely 
access to an expert analyst familiar with 
a specific target machine or installation. 
The analyst's experience and knowledge, 
plus the use of diagnostic tools, docu­
mentation library and historical records, 
aid in directing the subscriber to the 
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Three Things You Shouldn't 
Have To Share At The Office 

Chair Coffee Cup Graphics Terminal 

I n the workplace you would never think of sharing 
your coffee mug or your chair. So why are you still 

trotting down the hall to find out if there is a terminal 
available for your mainframe graphics applications? 
With TGRAF and your desktop computer there's no 
need to share a terminal; you can have powerful 
graphics terminal emulation right at your desk, 
inexpensively. 

What Does TGRAF Do For Your Desktop Computer? 

TGRAF will transform your desktop computer':- into a 
power-packed Tektronix graphics terminal.':-':- With 
TGRAF you won't have to leave your desk to run your 
host-based business, scientific, and CAD software. Plus, 
you'll have the additional benefits of a PC relative to a 
terminal: file transfer, hot-key between DOS and your 
host, simplified setup with local help files, and more. 

TGRAF Gives You The Power To Communicate 

Grafpoint provides you with graphics terminal emula­
tion software that communicates through RS-232 or 
Local Area Networks giving your desktop computer 
the flexibility to communicate over a serial line or a 
variety of LAN s. · 

With TGRAF's comprehensive Tektronix graphics 
terminal emulation and Grafpoint's superior customer 
support service, you can forever put the terminal 
sharing blues behind you. Call Grafpoint for the name 
of your local distributor and order a no-risk 30-day 
evaluation copy. 

.GRAFPOlnT 
1485 Saratoga Ave., San Jose, CA 95129 
1-800-426-2230. In California 408-446-1919 

CIRCLE 114 ON READER CARD 

NEW! 4200 Tektronix Series Graphics Terminal 
Emulation Software now available for IBM PCs and 
PS/2s with VGA/EGA graphics adapters. 

• DEC VT220 Emulation 
• Support For Extended Display List 
• Support For Extended Memory 
• Segment Editing 
• RS-232 & Network Versions Available 

*Apple Macintosh II , IBM PC or clone, IBM PS/2 or clone, Intergraph 
Workstations, Silicon Graphics Workstations 

• *Grafpoint's TGRAF will emulate the following terminals : Tektronix's 
4105 /4107/4109/4205/4207/4208/4115/4125 graphics terminals and Digital 
Equipment Corporation's VT52NT100NT220. 

r------------, 
I 

YES! I want to learn more about the leader in I 
Tektronix emu lation. Send me your free pamphlet 

1 
"Spend Less On A Graphics Terminal." 

Name _______ _________ _ 

I Company _______________ _ 

I Address _______________ _ 

I 
Mail Stop 

City, State, Zip _____________ _ 

I Phone ________________ _ 
(Area code) 

I Please fill in coupon or attach your business card and mail I 
to Grafpoint, 1485 Saratoga Ave., San Jose, CA 95129 _J L ________ _ 



LATE BREAKING NEWS 

MEC Releases 
Technical mustrator 
for VAXStation 2000! 

The most powerful object-oriented 
illustrator for the IBM PC is now 
available for the VAXStation 2000. 
Design teams working in the 
VAX/PC environment can use 
MASS- I I Draw to create sopliisti­
cated technical illustrations, edit and 
improve graphics prepared with 
spreadsheets and CAD programs 
and produce typeset-quality com­
posite documents more efficiently 
than ever before. 

MASS- I I Draw for the VAXSta­
tion offers the same powerful editing 
tools available on the PC version, 
including editable freehand drawing; 
paragraph text; interactive text edit­
ing, stretching and rotating; zoom 
and pan; symbols libraries; tracing 
features ; spline curves; flip; combine 
and uncombine objects and much 
more. 

Now VAXStations can produce sophisticated freehand 
drawings in I 00 shades of black. 

MASS- I I Draw can import and 
improve HPGL, Lotus.PIC, Macin­
tosh .PICT, MDL metafiles, Tektronix 
4010/ 4014, DXF and CGM files. It can 
output to Encapsulated Postscript, 
HPGL and formats compatible with 
page makeup and technical publish­
ing systems, including lnterleaf TPS. 

MASS- I I Draw supports a wide 
variety of printers including HP 
Laserjets, Postscript, LN03+, Talaris 
and OMS (OUICJ. HP plotters, and 
OMS Smartwriters. 

MASS· I I GP 5.0 Incorporates 
Tektronix Users into World of 

Corporate Electronic Publishing 

The latest version of MEC's Graphics 
Processor for the VAX allows Tek­
tronix users to include their files in a 
MASS- I I word processing document 
or print them directly on a wide vari­
ety of laser printers or HP plotters, 
including the 7447, 7470, 7475A, 
7550, 7580, and 7586. 

MASS- I I GP can also translate 
graphics formats from HPGL, 
Lotus.Pie, Macintosh.PICT, Molecular 
Design Limited metafiles, CGM and 
DXF. 

Page Preview Heads List 
of Enhancements in MASS· I I 

WP Version 8.0 
MASS- I I WP. the leading indepen-

r- - - GET_ THE REsT OF _THE STORY -- ---, 
For more in-depth information {including prices) on the latest MEC products, call 
1-312-882-0 111. Or fill in the coupon and mail to: 
MICROSYSTEMS ENGINEERING CORP. , 2400 West Hassell Rd., 
Hoffman Estates, IL 60195 
Please send me in-depth information on: 
0 MASS- I I Draw for the VAXStation 2000 
0 MASS- I I GP 5.0 for the Vax 
0 MASS- I I WP 8.0 for the VAX or PC 
Please send me more information about 
other MASS- I I products. My primary 
interest is: 

NAME 

TITLE 

DEPARTMENT 

COMPANY 

ADDRESS 
D Corporate electronic publishing 
D Office Automation c 1TY 

D Other STATE/ZIP TEL # 

L------------------------------~ 

FROM MEr 

You can see exactly what _your page will look like before 
you print it. right on your PC screen . 

dent word processing software in 
the VAX/ PC environment, is now an 
even more powerful tool for corpo­
rate electronic publishing. 

Page Preview lets PC users see 
the full page of text and graphics 
integration on-screen, correct line 
and page endings with proportional 
spacing and correct point sizes. An 
entire document can be previewed 
without returning to the editor. To 
enhance hardware performance, 
VAX users will see the graphic 
depicted as a bounding box. 

By referencing the graphics at 
print time , MASS- I I WP provides a 
li ve link to graphics files so that if the 
graphic is changed, it's changed in 
the document automatically. The live 
link also saves space on your system 
since the graphic is not stored multi­
ple times in multiple documents and 
backups. 

Other features for electronic 
publishing include horizontal and 
vertical rulers in inches or centime­
ters, total control over line spacing 
(leading), the ability to hold headings 
with the text that follows, document 
scaling, and enhanced macros. 

And, as always , Version 8.0 of 
MASS- I I will be released simultaneously 
for both the VAX and PC, ensuring com­
patibility between systems. 

MICROSYSTEMS ENGINEERING CORPORATION 
2400 W. HASSELL ROAD. HOFFMAN ESTATES 

IL60195 / (312)882-0111 

AMERICA IS MOVING TO MASS 
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Diagnostic modules are downloaded to the RDU, LSI and VAX at the subscriber 
sire. They reside in the host computer at the DSC. Communication to the modules 
is in standard fashion. The RDU diagnostic module polls for a status change 

and reports the event to the DSC workstation analyst. 
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source of the problem. The service is 
available around-the-dock, seven days 
a week. 

The Rx LINK system is leased on a 
quarterly basis for $295 per month. 
There's also a usage (connect time) 
charge of $75 per hour. Usage is billed 
at half-hour increments for the first con­
nection and fifteen-minute increments 
thereafter. 

ProAct Service Series 
The ProAct Service Series of software 
from Control Data Corporation (CDC) 
is another set of VAX system monitor­
ing tools . This management and 
monitoring toolset provides the 
capability to detect a wide variety of 
events and conditions that might affect 
the performance and integrity of the 
target system. The ProAct Service Series 
provides notifications of out-of-limit 
conditions and can be programmed to 
take predefined actions in response to a 
specific occurrence or critical condition. 
These tools run on either a single VAX 

standalone system or on network/cluster 
configurations. 

The ProAct 1000 provides early 
warning of hardware deterioration. If 
preset thresholds indicate out-of-limit 
conditions, the software triggers and ex­
ecutes programmed procedures speci­
fied for the event. Thresholds are pro­
grammable for site customization, as are 
the programmed action responses. 
Through its DECtalk interface, im­
mediate feedback of system events is 
provided as they occur. DECnet data 
monitoring is another ProAct 1000 

feature. It analyzes the received informa­
tion and creates chronological records 
of system/network performance. 

A unique feature of the ProAct soft­
ware is its ability to warn a system 
manager of an attempt to breach system 
security as it occurs. Although other 
monitoring systems record and store 
this type of data for future retrieval, Pro­
Act lets you know of the attempted ac­
cess while it's in progress. 

ProAct 2000 is a VMS system per-
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Tool Tests UNIBUS And 
Q-bus DMA Backplane Wiring 

The Buzz Grant card, a new product from Alpine Image Systems Inc., provides the tech­
nician with a plug-in tool for examining backplane slot wiring quickly for Direct Memory 
Access (OMA) compatibility. 

This service tool is aimed at technicians and others familiar with Unibus and Q-bus 
systems who need to know how a slot is wired when adding a new peripheral device, 
troubleshooting or reconfiguring a system. By plugging this standalone test board into 
a backplane slot, you can ascertain instantly whether DMA devices will operate properly 
from the target location (slot). 

The Buzz Grant card features on-board battery power (it works with system power 
turned off) and both visual and audible indicators for hands-free operation. An on-board 
self-test verifies proper operation of the card. The board is 11 x 4 1/z inches and comes with 
an antistatic jacket (for field use) and a user manual. A one-year limited warranty and 
money-back guarantee also are included in the $189 price. The product is available now. 

For more information on the Buzz Grant card, contact: 
Alpine Image Systems Inc. 
Test Products Group 
2518 Palmdale Ct. 
Santa Clara, CA 95051 
(408) 244-3474. 
CIRCLE •69 ON READER CARD 

formance monitoring tool. It contains 
many of the features of the ProAct 1000, 
plus it gathers statistical information on 
a networkwide basis. It also is capable 
of collecting averaged system perform­
ance data from each CPU at predeter­
mined intervals. 

Reports are generated on system 
use of memory, 1/0 and CPU resources. 
The data can be displayed in tabular 
form or as color graphic displays. This 
information can be used to track, com­
pare and correlate information on 
system performance on either a local or 
network basis. Additionally, multiple 
systems or nodes can be grouped ac­
cording to departments or special in­
terests for reporting purposes. 

ProAct 4000, the newest member of 
the family, is a dynamic system tuning 
tool designed for VAX/VMS versions 4.0 
or later. This package monitors system 
performance continuously and attempts 
to improve it by adjusting systemwide 
parameters or specific processes. 

The adjustments are made without 
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affecting the running system by samp­
ling performance, then changing 
SYSGEN and PROCESS parameters based 
on the samples. System sampling times 
vary based on mode requirements: Nor­
mal mode, which samples performance 
every 90 seconds; Worry mode, which 
samples performance every 30 seconds; 
and Panic mode, which samples per­
formance every six seconds. As a result 
of the automatic adjustments, the system 
operates more efficiently and jobs are 
completed faster, using less memory, 
while runmng more processes 
simultaneously. 

The ProAct 4000's built-in database 
maintains a history of the system's 
memory requirements and uses 
historical data when adjusting memory 
use of each process. By analyzing the 
memory needs and page-fault behavior 
of all processes and identifying those 
that require more memory pages, it can 
take unused pages away from memory­
rich processes and transfer them to 
memory-poor processes. This decreases 
both soft and hard page faults, resulting 
in better overall system performance. 

On the horizon is the ProAct 3000. 
This module is slated to be an environ­
mental monitoring tool. All ProAct 
Service tools are available as options to 
Control Data's hardware maintenance 
contracts. Prices vary, but average be­
tween five and 15 percent of the basic 
monthly maintenance charge. 

Control Data Diagnostic Tools 
Control Data also has developed its own 
set of proprietary diagnostic tools for 
VAX systems that allows customer 
engineers to analyze system faults either 
on-site or remotely. The Autosnap 
Analyzer (for the VAX 8600 and 8650 ar­
chitectures) looks at the "snap dump" 
file, which collects data on system 
crashes, analyzes it and pinpoints the 
most probable cause of the failure. A 
picture of the machine can be displayed 
showing the board to be replaced and 
its slot number, or the FRU to be 
changed by the customer engineer (CE). 

The Autosnap Analyzer identifies 
those difficult intermittent problems 
without the need to recreate the failure 
or wait for a reoccurrence. The VAX's 
snap dump data file, created at the time 
of the failure, is captured and can be 
analyzed even after the problem has oc­
curred. Autosnap also decodes informa­
tion from the error log to identify sys­
tem failures that don't generate a snap 
dump. 

Another software service tool in 
use by Control Data is the Info Data 
Base for DEC, an on-line support 
system. This is a technical database 
designed so that CEs can look up 
previously addressed VAX problems and 
their proven solutions. It also contains 
troubleshooting guidelines, basic prod­
uct information and specifications, 
historical information about hardware 
and software revisions and FCOs, in­
stallation/reconfiguration data and pic­
tures, diagnostic data and error codes for 
DEC processors. Order numbers for 
various DEC publications, diagnostics 
and software also are included in the 
database. 
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You can't accept "no way, nohow" answers when it comes 
to your Digital Equipment system. And you don't have to. 
The DEC computing know-how you must have is right 
here. Find it at DEXPO East 89. 
Test the latest VAX*, MicroVAX*, and PDP-11 *enhance­
ments. Evaluate over 10,000 products for multi-vendor DEC 
systems. Compare new technologies from 250 suppliers. 
Explore The Apple-Digital Integration Center . It features 
leading edge solutions from Apple and dozens of Apple­
Digital developers. Concurrent conference sessions explore 
Apple-Digital issues and trends. 
Develop strategies for the successful integration of VAX 
architecture into business environments. DEXPO's "Corpo­
rate VAX" Conference features 50 practical sessions on all 

----·EXPO East 89 
The Complete DEC* Computing Exposition & Conference 

aspects of VAX management. 
Plus, build skills and pro­
ductivity at Technical and 

Training Seminars pro­

vided by ERi Training 
Save time and money by 

doing it all at one show. 
Call for FREE V.l.P. tickets to the show (each a $20 value). 
Plus, you'll get a FREE Preview of 100 products on exhibit 
and a complete Conference & Seminar schedule. 
Organized by Expoconsul International , lnc.3 Independ­
ence Way, Princeton,N.J. 08540 
"Registered trademark ol Digital Equipment Corporation 

DEXPO HOTLINE: 800-87-DEXPO 

Pas1~~1Q9Ps~h ~hle J rJ,~j~ql · New York Ci~ · Feb. 8-10, 1989 



Another tool introduced by Con­
trol Data is used exclusively to trouble­
shoot peripheral subsystems on Q-bus 
and UNIBUS systems . The Field 
Diagnostic Processor (FOP) is a portable 
LSI, self-contained DEC-based system. It 
can test, diagnose and verify repairs to 
peripheral units. The VAX system re­
mains on-line while troubleshooting, 
and repair of the subsystems are per­
formed off-line. The FOP also can act as 
a processor in determining intermittent 
failures between the user's processor and 
1/0 unit. 

Snap File Analyzer 
TRW's Technical Training Center in­
troduced its Snap File Analyzer (SFA) 
service tool a few months ago (see 
"TRW Tool Eases Examinations of ERR-

Companies Mentioned 
In This Article 

Control Data Corp. 
8100 34th Ave. S. 
Minneapolis, MN 55425 
(612) 851-4131 
CIRCLE 415 ON READER CARD 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
(508) 897-5111 
CIRCLE 400 ON READER CARD 

Electronic Service Specialists Ltd. 
N92 W14612 Anthony Ave. 
Menomonee Falls, WI 53051 
(414) 255-4634 
CIRCLE 464 ON READER CARD 

EMC Corp. 
171 South St. 
Hopkinton, MA 01748 
(508) 435-2541 
CIRCLE 463 ON READER CARD 

TRW 
15 Law Dr. 
Fairfield, NJ 07006 
(800) 922-0897 
CIRCLE 416 ON READER CARD 
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SNAP.LOG Data," November 1988, 
p. 24). The SFA is a menu-driven remote 
or on-site tool for decoding and analyz­
ing the data contained in the error snap 
log file (ERRSNAP.LOG) of VAX 8600 and 
8650 processors. It provides an analysis 
of what has occurred, and pinpoints the 
failing boards or FRUs. 

The SFA includes a decoder that 
translates the error snap log into plain­
English text and employs an AI module 
to provide tabular or graphical data on 
the probability of a given FRU causing 
the problem. TRW sells the SFA (priced 
at $2,600 per processor) to service ven­
dors and self-maintainers. 

Maxport 
EMC Corporation, a supplier of disk 
subsystems to the VAX market, includes 
both remote and predictive diagnostic 
and monitoring tools in its new Max­
port series of high-capacity magnetic 
disk subsystems (see " Maxport Disk 
Subsystem Stores 3.3 GB Per Port," 
p. 30). 

Using an EMC proprietary remote 
service port, the installed Remote Ac­
cess Maintenance Program (RAMP) per­
mits the company's technicians to dial 
in for troubleshooting. Through RAMP, 
the problem is diagnosed down to the 
component level, and the appropriate 
FRU can be dispatched. RAMP also pro­
vides continued factory support, if 
needed, to CEs on-site. 

The Maxport series also contains an 
on-line prediction panel that runs 
diagnostics continuously to monitor 
subsystem activity. These programs are 
capable of detecting errors down to the 
head, track and cylinder levels. Auto­
matic formatting is an additional func­
tion supplied with the prediction panel. 

Don't Forget DEC 
DEC has been busy enhancing its 
remote and predictive maintenance 
capabilities. Improved on-line monitor­
ing tools to spot potential problem areas 
are embedded into new products. DEC's 
centralized customer support centers 
have a portfolio of remote service tools, 
including hardware and system diag-

nostics, AI-based and expert system 
software, performance monitoring tools 
and database information systems. These 

' ' DEC's centralized customer 
support centers have a 

portfolio of remote service 
tools, including hardware 

and system diagnostics . 

'' technologies, plus experienced analysts 
at the centers, combine to identify, 
analyze and resolve potential problems 
before they become system-down calls. 

Three of DEC's latest service tools 
are VAXsimPlus, SPEAR and STARS. The 
VAXsystem Integrity Monitor (VAXsim) 
is embedded in the customer's system 
and provides an early warning of poten­
tial trouble before an actual failure 
occurs. It runs continuously and can 
monitor a single system, VAXcluster or 
remote network node from a central 
location. 

It compares the number of errors 
on a device against a preprogrammed 
threshold . When this threshold is ex­
ceeded, it notifies the operator via VMS 
Mail or, using a color monitor, provides 
a constant graphic indication of the 
system's status, changing color when a 
problem is detected. 

Once a warning has occurred, the 
VAXsim data is transmitted to DEC's 
customer support center. An AI 
knowledge-based system, called SPEAR, 
is employed to analyze the out-of­
tolerance information and to suggest 
solutions. 

Using the information gathered by 
VAXsimPlus, SPEAR provides a conclu­
sion to be used by field service to cor­
rect the problem. The analysis part of 
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It's not an illusion. Perceptics Corporation, the 
leader in VAX/VMS optical storage subsystems, 
has the solution to your data storage needs. The 
Perceptics LaserSystem and LaserStar subsystems 
offer true magnetic disk emulation, and can give 
you hundreds of gigabytes of on-line storage from 
one subsystem. 

The reality is that no one in the industry can 
give you a more proven product with these 
features and this much storage capacity. 
Perceptics has over 500 optical subsystems in use 
worldwide and is a leader in optical disk jukebox 
subsystems. The Perceptics subsystems allow the 
optical storage device to be used as a "plug and 
play" peripheral. 

LaserSystem is a complete, integrated, ready-to­
use optical disk subsystem, including write-once 
read-many (WORM) optical disk drive, SCSI host 
adapter and industry standard LaserWare optical 
disk software. Media, installation, and on-site 
maintenance services are also available. 

LaserSystem stores up to 2.4 gigabytes of data on 
a removable cartridge and features true magnetic 
disk drive emulation, so existing software and 

applications require no modification to access the 
massive storage capacity of optical disks. 

LaserStar extends the emulation features of 
LaserSystem to the optical disk jukebox, allowing 
on-line access of up to 338 gigabytes of data, 
using the same VAX/VMS transparent file system 
as LaserSystem. 

Applications include: 

· CAD/ CAM Storage and Retrieval 
· Records Management 
· Medical Imaging 
· Seismological Data Storage 
· Large On-Line Database 
· Satellite Image Storage 

725 Pellissippi Parkway 
Knoxville, TN 37922 

615/ 966-9200 
FAX 615/ 966-9330 

LaserStar, LaserSystem and LaserWare are trademarks of Perceptics Corporation . 
VAX. VMS and MicroVAX are trademarks of Digital Equ ipment Corporation. 
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NOW AVAILABLE! 
BACK ISSUES OF VAX PROFESSIONAL 
The Software Journal for VMS 

I ssues dating back to December 1983, are 
now available at only $8 an issue. That's 

$184 for a 23 issue set. This is your 
chance to replace your worn-out 
copies and missing issues. 

Over the years, VAX 
PROFESSIONAL has covered the 
important topics on VAX/VMS 
systems. Six issues a year, filled 
with articles by hands-on experts 
like Bill Hancock, Al Cini, Dave 
Mallery, Carl Marbach, Rex 
Jaeschke, Kevin Barkes and 
many more. 

Complete your computer 
library, order a set of 23 
available back issues. Then, when 
you need technical software information, you'll 
reach no farther than your book shelf. 

ORDER YOUR SET OF AVAILABLE 
BACK ISSUES NOW! 
FOR FAST SERVICE CALL (215) 542-7008 
with credit card information or complete and 
mail the form below. 

T Clip and Send T 

VAX PROFESSIONAL BACK ISSUE ORDER FORM 
YES, I want ____ back issue set(s) at $184 per 23 issue set. 

Payment enclosed for $ ___ _ 

Charge to D VISA D M asterCard 
(Canadian orders add $10 shipping for each set.) 

Account #I I I I I I I I I I I I I I I I 1 Expires _______ _ 

Signature ___________ _ Date 

Name (Please print) 

Company 

Address ----------------------­
City State ______ Zip 

Telephone ( __ ) ________________ _ 

ALL ORDERS MUST BE PREPAID 
M ake checks payable and send to: 
VAX PROFESSIONAL, P.O. Box 504, Spring House, PA 19477 
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SPEAR resides at the customer site and 
can be used by the customer, if desired . 
The AI module is resident at the DEC 
support center and is proprietary. 
SPEAR, based on the VAXsimPLUS data, 
pinpoints the three most likely failing 
units in order of probability. The sup­
port center then logs a service call with 
the local field office for action. 

V AXsimPLUS and SPEAR team up 
to provide an event file, analysis of the 
data collected, a suspect list of replacable 
units and a suggested solution. Through 
a series of color-coded block diagrams 
shown on a CRT or VMS mail, these 
service tools provide a method to focus 
on the problem down to the component 
level. 

Another remote service tool from 
DEC is the Storage & Retrieval System 
(STARS). STARS is an informational 
database that uses an English-like (not 
keyword) inquiry method for access. It 
contains approximately 60,000 technical 
articles with the information divided by 
product type. 

Articles can be looked up by in­
quiry, then by subinquiry. DEC's 
customers have access to STARS via a 
toll-free dial-in number. It's available 
around- the-clock. STARS, like VAX­
simPlus and SPEAR, is supplied free of 
charge to all of DEC's system warranty 
or standard service contract customers. 

NEW, MORE POWERFUL predictive 
maintenance and system monitoring 
tools are being developed constantly. 
When combined with remote diag­
nostics and expert-based knowledge 
systems, they provide a first line of 
defense against system downtime. By 
detecting the slightest performance 
changes through constant monitoring of 
system activities, analyzing the data col­
lected by the monitoring operation, and 
employing either on-site or remote AI­
based tools, potential trouble spots can 
be identified and corrected before caus­
ing a catastrophic system failure. 

These predictive and solution­
oriented service tools are the first major 
step toward the ultimate goal of uninter­
rupted system performance. • 
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Apple-DEC 
THE MAC 
CONNECTION At DEXPO West 
Ashley D. Grayson 
and Eric Baldwin 

We went to 
DEXPO West 
'88 and, like 
the blind men 

of Hindustan, have returned with in­
dividual views of the Apple elephant 
that might or might not match popular 
opinion. 

If popular opinion is shaped by the 
Apple-oriented magazines, DEXPO was 
deserted and the few people present 
were crowded into the Apple booth. 
This says to us that the Apple commu­
nity can't tell the difference between a 
professional MIS community and the 
throngs of browsers that abound at con­
sumer shows. 

Apple seems to have a limited 
understanding of the VAX user com­
munity. The Apple booth, though ap­
propriately filled with Mac Ilxs tied into 
a central VAX, pointedly was aim<:d at 
an end-user community that wasn't at 
the show. Apple's emphasis was on the 
joys of electronic mail, the wonders of 
commercial Mac software and the ease 
of moving icons, as opposed to enter­
ing VMS commands. 

This approach is understandable for 
a company whose experience has been 
end-user-oriented. But to ignore the 
necessity of VMS commands in front of 
an audience of VMS experts connotes a 
serious conceptual flaw in Apple's posi­
tioning strategy. 

Since the announcement of the Ap­
ple/DEC cooperative agreement, rumors 
have abounded as to what that agree­
ment will produce. Apple has hinted 
from the start that a breakthrough con­
nectivity product is under development, 
but no details have been released. 
Although the recent Mac Expo in 
Boston was held concurrently with an 
Apple/DEC developers' conference, no 
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Apple/DEC news made its way between 
the two events. 

Still, speculations ranging from 
shared protocols and architectures to 
merging VMS and the Macintosh 
System and Finder continue. There have 
been demands for some time for a more 
innovative front end to the VAX, and 
DEC users have been lobbying for a 
Mac-like graphic interface. A group 
within DECUS even is lobbying for 
what it calls a Vaxintosh. 

But if Apple's lackluster presence at 
DEXPO is any guide, it may be that 
there's no breakthrough product in 
development. With very few exceptions, 
VAXs front-ended by Macs were being 
used as giant file servers, accessed 
through terminal emulation programs 
like Apple's MacTerminal and Peripherals, 
Computers And Supply's VersaTerm. 

The most sophisticated of these 
programs displayed ReGIS graphics and 
featured automatic ICON/VMS com­
mand line translation, but the substan­
tive effect was no greater than con­
necting a smart terminal to a VAX host. 
While the advantages to the Mac user 
of being able to access VAX networks 
are obvious, the question arises: What 
does the VAX user do that can be 
enhanced significantly through the ad­
dition of a Mac at the front end? 

Apple's most common answer to 
that question is based on the Mac's abil­
ity to merge a variety of informational 
formats into a single document for 
presentation purposes. For a business 
that requires complex printed docu­
ments drawn from a wide variety of data 
created or stored on the VAX, a Mac 
running Pacer 's pcLink or White Pine's 
Reggie, capable of accessing VMS files 
and capturing ReGIS graphics, can be a 
solution. 

But this isn't the only solution, and 
in some specialized cases it's not even the 

best solution. The Mac screen, for ex­
ample, doesn't have the high resolution 
necessary to display real CAD/CAM 
output. 

Odesta's Helix VMX for the Mac 
proposed another answer: the Mac as a 
development engine for VAX applica­
tions. This seemed to excite the Apple 
personnel more than any other third­
party offering. Helix VMX is a database 
that allows the user to write applications 
on the Mac and run them unmodified 
under VMS on the VAX, using the VAX's 
greater sorting and processing power 
and making the data and real-time 
modification of the data available to an 
entire VAX network. 

The advantage here still accrues 
mainly to the Mac-oriented user. 
Though an argument might be made 
that, because of Helix VMX's ease of 
use, it facilitates the creation oflimited­
use and quick-fix applications, it 's 
doubtful that many Mac purchases will 
be made by VAX managers to run Helix 
VMX. 

Oracle, on the other hand, is a dif­
ferent story. The database is widely 
implemented on other architectures. The 
ability of Oracle for the Mac to access 
and manipulate data files under VMS, 
combined with the Mac's usefulness as 
a front end and presentation driver, 
could make the Mac an attractive alter­
native when the next personal computer 
purchase is considered. But in the end, 
the purchase of a Mac for a VAX net­
work must be considered on the basis 
of the Mac's utility separate from the 
network. 

While Mac users now can attach to 
VAX networks, joining their VAXmate 
and PC brethren, and while VAX net­
works can use the Mac's presentational 
strengths as a desktop publishing en­
vironment, the greatest benefits of the 
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Now you can P,oint and click 
on your Mac to 

create VAX software. 
ltS that simple 

With Odesta's Helix 
VMX you won't 
believe how quickly 

you will create VAX applica­
tions for your business or 
department. 

Revolutionary Visual System 
With Helix VMX, the 

Macintosh/VAX informa­
tion management system, 
you program visually to 
develop applications. You 
point and click on objects 
on your Macintosh screen, 
without having to write a 
single line of code-like a 
visual construction kit. 
Applications that used to 

take months to build now 
take hours or days. You'll 
save thousands of dollars in 
development costs and elim­
inate your applications 
backlog. 

Automatic VAX Software 
With Helix VMX the 

applications you create on 
your Macintosh automati­
cally run as native VAX/VMS 
software. You can even 
access your applications 
simultaneously from 
Macintosh workstations 
and/or VT terminals. 

Powerful Built-In Features 
Custom user 
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locking, security, 
on-line transac­
tional capabilities 
and all the powerful 
features of a pro­
fessional informa­
tion management 
system are built 
into a single easy to 
use package. You 

"Orders greater than $5000must11et manager's approval." An example Can even USe pic-
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Helix VMXapplicatio ns can be accessed simulta­
neously by Macilllosh workstations and/or 
VT terminals. 

FREE VIDEO 

See for yourself why tens 
of thousands of people use 
Helix's breakthrough visual 
system for developing 
applications. 

For your free 30-day preview 
of the Helix VMX video, 
Call: 800-323-5423 

(I n Ill inois: 312-498-5615) 

@ ODESTA CORPORATION 

4084 COMMERCIAL AVENUE · NORTHBROOK, ILLINOIS 60062 

© 1988 Odesta Corporation. Helix VMX is a trademark ofOdesta Corporation. Maci ntosh is a registered trademark of Apple Computer, Inc. 
VAX. DECnet, VMS, and VT are trademarks of Digital Equipment Corporation. 
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NISSHO 
ELECTRONICS 
r~·--- ... - ~--v-

U.. • - .,. 

1\vice the performance 
at half the price! 

MARKET PROVEN 
NllOO PLUS 

UNIBUS. USERS 
FEATIJRES 

• 4 Mbytes DRAM 
• 8 KBytes Cache 
• Hardware Floating Point 
• Memory Management 
• J-11.* Power for optimum 

performance 
• Fits all existing CPUs 

- No backplane change 

NEW 
N9200 

VMEbus ANALYZER 
FEATIJRES 

• 2K trace buffer stores 96 VMEbus signals 
• 4 user defined events which control 

trace storage 
• Synchronous/ asynchronous sampling 

at 20 MHz 
• Bus interval and events elapsed timer 
• Direct Read of power supply voltage 
• Standard RS232 ASCII interface 

FOR SPECIAL PRICING ON NllOO, CALL OLIVIA AT 
(800) 233-1837 IN CALIFORNIA (714) 261-8811 

"l \'IBtS and "J · l l arr reg1s1ered tr-Jdemark." of DIG ITAL f.Ql IP\I E.'\T CORPORATIO~ 

NISSHO 
E L E CT R O NI CS 

17320 Red HiU Avenue, Suite 200, Irvine, California 927 14 · FAX (714) 261 -8819, TLX 181 -308 
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Apple/DEC "deal" probably lie in the 
arena of public relations. 

Or so it seems to us. Is Apple of­
fering something important to the DEC 
community that we missed? Write and 
tell us what you think. We'll report your 
responses in the Letters column. 
-Ashley D. Grayson is president of ADC, 

a high-technology consulting company in San 
Pedro, California. Eric Baldwin is a freelance 
writer specializing in computer technology. 
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Connecting all your Macs and emulation, file transfer, virtual 
PCs to the corporate VAX is nothing disk and print services. Multiple 
new. Doing it in one easy step - with- windows, corresponding to multi-
out having to piece together several ple terminal emulation ses-
vendors' products - is new. sions, are all continuously 

PacerLinksimplifies micro-to- updated by the VAX. 
VAX connectivity. r- - - - - - -:- - - .- - --, And 

-r. b . 'th I ,,Dl!IDDl!ID™ Acme Office Information System I PacerLink io egm WI I 1:1 i;lJ Iii ALL-IN-1 I Mac 

P L. k . I Professional Workstation makes i't acer m cnves you I . I . IY WP Word and Document Processing f 
a wide r~~ge of . L _ EM ~tronic Mes~i~ ___ _J easier or all 
connectivity ?JJtiOnS Pawlink provides complett access ro ALL-IN-1 menu ?1icro user.s to 
over severaf different choices vlirh a sinf)e click or keysrrokt. mteract with the 
networking configurations. It sup- VAX. Mac users see their icon-based, 
ports micros connected directly to mouse-driven interface, while PC users 
Ethernet (Etheifalk or TCP/IP proto- get a familiar, menu-
cols) and RS-232C, and to LocalTalk ariven structure. Every-
bridged to Ethernet. one can begin working 

VAX 
- Pawlink connws Macs and IBM PCs (and comparibles) 

10 many hosrs, including DEC VAX (VMS and ULTRIX) 
and sevtral UNIX sys rems. 

Theres more. Add 
PacerShare, and you make the 
VAX an AppleShare­

~~~~f> compatible file server giving 
IBM PC shared1 transparent file access 

to both micro and VAX users. Add 
PacerGraph, and you extend graphic 
emulation capabilities to the 
VT240/241 standard. 

For more information on how 
you can connect all your micros to the 

PacerLink provides both PC and without acfditional 
Mac users multi-window terminal training. 

SOFTWARE 

VAX in one easy step1 call 
our West Coast office at 
(619) 454-0565 or our East 
Coast office at 
(508) 898-3300. 

PACER SOFTWARE, '1911 Herschel Avt., Suitt 402, la Jolla, CA 92037 (619) 454-056511900 ITTst Park Dnvt, Suite 280, ITTsrborough, MA 01581 (508) 898-3300 
Paw Europe S.A., Valbonne, France, (33) 93 653 008, FAX: (33) 93 653 100. All product names subjw to trademark claims. 
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Cluster Chronicles: 
What Price Peiformance? 

Dave Mallery 
Currently, Pro­
fessional Press is 
running a six­

node LAVc. We have about 150 ports on 
our terminal service network, stretching 
from Lexington, M assach usetts, 
through Spring H ouse, Pennsylvania, 
across to Pasadena, California, and up 
to San Bruno. The machines serve up an 
aggregate of about 5 GB, with another 
gigabyte coming on-line every six 
months or so. 

On any afternoon, you'll find more 
than 75 interactive users on-line. They're 
doing everything from circulation data 
entry to word processing in editorial, 
with a wide variety of other applications 
in between. Circulation runs two shifts, 
six days per week. ARIS users are on lit­
erally 24 hours per day, seven days per 
week, coming in on lines in Spring 
House, Pasadena, San Bruno and, soon, 
Lexington. 

The entire cluster tends to stay up. 
We can bring a node off-line for service 
or swapping without coming down. 
Even sporadic hardware problems tend 
to isolate a single node and leave the 
cluster up. 

Frankly, cluster performance leaves 
much to be desired. Sometimes it's ac-
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ceptable, mostly it's just on the bad side 
of slow. It's seldom terrible, however. 
Whenever it's terrible, it means that 
some over-zealous batch processor 
thought he or she could "slip one in." 

This is infuriating because we 
started this adventure a year ago with 
a single .75 mips 750, and today we are 
running an aggregate of about 6 mips. 
The performance on the whole, how­
ever, is so lackluster that I'm often 
driven to my Digital Price List for 
alternatives. 

Unfortunately, 

both. Whenever we start to run both 
serving and multiple users on a node, 
the serving kills the response time for 
the interactive users all over the cluster. 

We found a special worst-case ex­
ample with a software package we run 
that sequentially does huge, multisector 
reads through a file. If this job is run on 
a satellite, the serving node's interrupt 
stack utilization rises to the 70 percent 
arena, leaving no processor power for 
anything. Interestingly, the server isn't 
really processing interrupts, rather, the 

the alternatives are 
staggeringly ex­
pensive, both in 
price and space. 

Currently, our 
"mipless wonder," 
the 8250 (never have 
so many paid so 
much for so little!), 
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is dual-ported with 
our old faithful 750. 

The best summa­
tion of our LAVc 
experience to date is 
that in an LAVc, a 
node had better be 
a file server or a 
satellite, but not 
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MSCP file-serving code is executing on 
that stack. If you run that job on the 
same machine with the disk, the prob­
lem goes away. 

So, managing a LAVc is a full-time 
juggling act . You have to localize batch 
jobs with the data while you keep in­
teractive users out on diskless satellites. 
There's a definite upper boundary of 
performance that you approach. As long 
as we localize our batch processing with 
the files involved, our Ethernet use isn't 
unreasonable. We should be able to sup­
port several more satellite nodes without 
resorting to alternate methods. 

The Price List 
All of this leads to the CI cluster argu­
ment and the price list. Here's where the 
big price bite happens. A simple 4-mips 
6210 with a CI interface and an HSC will 
set you back a cool $250,000 - with no 
disks! If you've been shopping recently, 
you know you can buy about 20 mips 
of 3xxx VAXs for the same price. That's 
a lot to pay for some 1/0 bandwidth! 
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The other alternatives that appear 
include 3xxx servers. The tried-and-true 
3500 server package with a single RA70 
lists at about $52,000. This box includes 
a KDASO, so it could replace the 750 as 
the dual-port partner of the 8250 in the 
cluster and provide much greater mips 
performance for batch work. 

Coming in at a much smaller price 
is the new 3300 server configuration. 
This box, with the new RF30 integrated 
disk, can have a KDASO added (not ac­
cording to the documentation, but it 
does have a Q-bus!). This should -fall in 
the vicinity of $30,000. The CPU of the 
new 33/34xx series seems to have been 
downgraded, at least through the omis­
sion of cache memory if not also in 
clock speed. So you must balance the 
desired CPU speed against the $20,000, 
enough for another MicroVAX II satellite 
or three nice workstations. 

I mention the workstations because 
the best way to get some performance 
at Professional Press is to sneak into 
someone's workstation via one of the 
several back doors (especially if the per­
son is absent). The four back doors that 
work here are LAT, Xyplex, Mobius 
and, when all else fails, the serial port. 
Something tells me that these back 
doors are going to slam shut on us at 
some point in VMS version 5.X. 

The summary of our cluster 
Odyssey to date is that the LAVc allows 
you to keep swimming but really is a bit 
of a boat anchor. It provides capacity for 
a large number of users and acres of 
disks, but it suffers greatly from the 
burden of squeezing all that through 
such a thin (literally) wire. It requires 
lots of load balancing and is adequate, 
at best. 

If I had my money back, no edito­
rial mission and a clean slate, I'd 
seriously consider a single, large 62xx 
engine. Unfortunately, money doesn't 
come in huge lumps, and cumulative 
growth is the only available path. What 
we need is a wizard . 
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froni the lab 
NBS 
Southern's 
3840 Laser 
Printer 
David B. Miller 

The NBS Southern 
3840 from NBS 

Southern Inc. of Largo, Florida, is a 
40-page-per-rninute laser printer with a 
resolution of 240 x 240 dpi. Our test 
model had the 300 x 300 dpi option. 

Two bit maps allow one page to be 
loaded while another page is printing. 
Because it's a page printer, data for an 
entire page must be loaded before print­
ing can take place. 

A single forms overlay buffer can 
store forms data, allowing the printer to 
integrate the forms data with text sent 
from the host. 

Two 250-sheet cassette trays are 
standard. Our model sported the op­
tional high-capacity hopper, which 
holds 1,500 sheets. The optional face­
down paper stacker also was included. 

The 3840 is 47 inches high, 30 inches 
deep and 40 inches wide, and it weighs 
430 pounds. As with other printers of 
this size, you need plenty of room to 
allow the front covers to open to do 
general maintenance and to pull out the 
paper feeder in the event of a paper jam. 

Operation is simple. Toner and 
paper are easy to load. A control panel 
with a 40-character display is used to set 
up operating parameters. Modifiable 
parameters include top, bottom and side 
margins, number of copies, font style, 
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tings is shown in Figure 1. type of interface and paper handling op­
tions. Default parameters as well as 
custom operating configurations can be 
saved and loaded to and from standard 
s 11.-inch floppy disks. 

A disk drive is housed behind the 
front panel. NBS supplies a set of disks 
including a system disk with default 
parameter settings, a few fonts and 
diagnostics. Other disks in the set con­
tain more fonts. Operating configura­
tions can be downloaded from the host, 
as well. A copy of our configuration set-

Other than replacing expendables, 
minimal maintenance is required . 
Operator maintenance is limited to 
cleaning and inspecting the paper path, 
the fade lamp and filters, and the charger 
wire, transfer wire and detach wire. NBS 
recommends maintenance by service 
personnel every 500,000 pages. 

A SO-pin Winchester coupler con­
nects the printer to a host. We placed the 
printer one floor below our VAXcluster. 
Rather than use a long-line option, we 

#1 - PAPER INPUT (upper or lower cassette) ............................ LOWER 
#2 - UNITS (In., mm., pel.) ........................................................ In 
#3 - ESCAPE CODE (decimal) .................................................... 27 
#4 - ESCAPE (enabled or disabled) ............................................ ENABLED 
#5 - PRINT UNUSED CONTROL CODES AS SPACE (yes or no) . NO 
#6 - DELETE UNUSED CONTROL CODES? (yes or no) .............. NO 
#7 - INTERFACE (7 or 8 bits) ..................................................... 7 
#8 - PAPER INSTRUCTION (active or inactive) .......................... ACTIVE 
#9 - CHANNEL 1 CMD TO (channel 1 or top of page) ................ TOP OF PAGE 
#10 - MANUAL FORMFEED (channel 1 or top of page) ................ TOP OF PAGE 
#11 - WRAP AROUND or TRUNCATE LINES ................................ TRUNCATE 
#12 - LINE COUNTER RESET (enable or disable) ........................ DISABLE 
MARGINS 
LEFT MARGIN ............................................................................... 0.40 In 
RIGHT MARGIN ....................... ...... ............................................... 0.1 6 In 
TOP MARGIN ......................................................................... ....... 0.40 In 
BOTIOM MARGIN ......................................................................... 0.1 6 In 
FONT SELECTED ............................................................... ............ 3842 
NUMBER OF COPIES ..................................................................... 1 
RESOLUTION ................................................................................ 300 DPI 
FIRMWARE REVISION LEVEL ................ ... .. .. ................................ 50611506-003 
DISK DIRECTORY 
AUTO COM 153 FNT DEFAULT PAR 
163 FNT 3165 FNT 3146 FNT 
3157 FNT 3160 FNT 3162 FNT 
3296 FNT 3300 FNT 3302 FNT 

MICROCOD 
3154 
3286 
3841 

BIN 158 
FNT 3156 
FNT 3294 
FNT 3842 

FNT 
FNT 
FNT 
FNT 

This hardcopy report displays the 3840's parameters that can be changed 

from the front control panel. The changeable parameters include everything 

above the line displaying the resolution factor. 
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The Disappearing Rabbit. It's Not Magic. It's Tragic . 

.A DEC™Vf240™ .A Smar'Thnn®240 v. 2.0b 

Stop Pixel Dropout 
The disappearing rabbit trick is 

only enchanting if you're a magician. 
If your' re a person who depends on 
consistent and accurate pe~ormance 
from your VT Emulator, it could 
spell tragedy. 

Some VT Emulators chop off 
part of the picture to make your 
ReGIS™ graphics document fit onto 
your PC screen. Even worse, some 
emulators claim to give you the full 
view while randomly dropping more 
than 38,000 pixels from the screen­
wherever and whenever they feel like 
it. Thar s more than 20% of your data! 

INTRODUCING 
poly-VISION from 
Polygon 

Now you can get the WHOLE 
picture. With Polygon's new poly­
VISION, every pixel you put into your 
drawing shows up on your PC. 

.A poly-VISION'" from POll'GON® 

The vr Emulators 
That Give You The Whole Picture 

@polygon 
SA I NT LO UI S • FRANKFURT • LONDON 

~ Full VT2 40 ReGIS compotability 
~Also runs VT220™ text-repro­

duces 132 readable characters 
on screen. 

~No lost data, full 800 horizontal 
pixels-full resolution, full 
screen graphics. 

~Absolutely no horizontal scrolling 
necessary ... ever! 

~ Works with your EGA board. 
~Runs exclusively with poly-STAR® 

PC-to-DEC communications software. 
~ Direct asynchronous connection or 

via your LAN (including Ethernet/ 
LAT™ ) . 

Order Now 
Call:314•576•7709 

or Write: Polygon, Inc. 
1024 Executive Pkwy. 
St. Louis, MO 63141 
FAX 314-275-9185 

Po/yyon. the Polyyon logo, ond poly ore reg11tered trodemoos, ond poly-STAR, ond poly-~~ON are hademoos of Polygon, Inc. O!C. IAI, ie<ill, VT110, ond VT140, ore hademoos of Oig~ol Equipment Corporation. 
lmorlerrn is o registered hodemoo of Pe1SOh, Inc IBM o o registered hademoo of lntemotionol Bus0ess Modlines C~p. Arnrol umetooched photogmphs of IBM®EGA mooit~. Copyright© 1988, Polyyon, Inc. 
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Screen 1: This Pageware screen highlights the definition of a segment box, a part of 
a form that can be overlaid onto text coming from your host. 

NBS Southern 3840 
Laser Printer 

PLATFORMS: A variety of computer 
systems, including VAX 

PRICE: $39,950 

HEADQUARTERS: 
11451 S. Belcher Rd. 
Largo, FL 34643 
(800) 327-5602 

FOUNDED: 1975 

PRODUCT LINE: Non-impact priming 
systems 

OWNERSHIP: Public. A subsidiary of 
National Business Systems Inc. 
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hung the printer off our Ethernet using 
a Xyplex Network Printer Controller. 

The Xyplex unit provides two 
parallel printer ports, which are 
Centronics- and Dataproducts­
compatible, and four RS232 serial ports. 
It lets you put terminals, printers and 
other devices wherever your Ethernet 
cable can go. 

Getting Into Form 
The printer's speed is impressive. But it 
can do much more if you have an XT­
or AT-compatible microcomputer with 
at least a 20-MB hard drive, 640 KB of 
RAM and an empty backplane slot. 

Optional forms definition software, 
called Pageware, can be loaded onto the 
PC's hard drive. In addition to the forms 
software, Pageware includes a driver that 
resides in the PC's memory. It detects a 
string embedded in the host data that 
triggers the loading of a form. 

NBS supplies a board that uses an 

empty slot in the PC to handle the data 
coming from the host and to integrate 
it with the forms you create with 
Pageware. It's important not only to 
have the empty slot, but also that no 
other board uses interrupts 3 and 4 on 
the PC's bus, because Pageware needs 
them to operate properly. Because two 
cable connections are required, you'll 
also need two openings in the back of 
your PC's case. 

With Pageware, you create pieces of 
forms, called segments. In any segment, 
you can define boxes, draw lines, con­
trol shading, import graphics and so on. 
You control line width, figure size, 
figure placement and whether the con­
tents should be repeated and in what 
direction. A Pageware screen that 
defines a segment is shown in Screen 1. 

Segments are combined, rotated 
and positioned to form logical pages. 
One page or several pages are combined 
to create a print job. Job definitions are 
saved to your PC's hard disk for later 
use. In addition to the form's image, 
other information, such as margins, 
orientation and what paper tray to use, 
is included. 

To use the form as defined by a 
print job, host data is preceded with a 
predefined initial escape sequence. When 
the escape string is detected by the PC­
resident PGWRDRVR.EXE driver, the 
board triggers Pageware to load the 
form from the PC's hard disk into the 
printer's overlay buffer and integrate the 
form with the host 's data. 

The Pageware software comes on 
16 floppy disks. In addition to the 
Pageware driver, the floppies contain 
software to control job composition, 
segment creation and management, pat­
tern definition and editing, environment 
definition and additional fonts not found 
on the disks sent with the printer. In-
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Introducing EASYway™ 
Your Ethernet LAN is about 

to reach new heights. In per­
formance. In flexibility. And in 
DECnet compatibility. 

Able Computer's new EASY. 
way LAN is the first DEC 
alternative to use Digital's own 
DECnet/Ethernet software. 
This means you get permanent 
compatibility with DECnet 
protocol. And full software sup­
port and service under the 
Digital umbrella. 

The power to manage. 
And share. 

EASYway brings you greater 
flexibility with a modular, 1 
building block approach to \ 
networking. And with an e~y­
to-use network control system, 
making it possible to allocate\ 
and control system resources as 
you never have before. 1 

In addition to co-axial 
Ethernet cable; EASYway uses 
economical twisted-pair wiring. 

This may cut connectivity 
costs to less than half what 
you're paying now. And tighten 
network security by elimina­
ting the vulnerability of Ethernet 
cabling. 

EASYway is a complete, 
powerful, low cost networking 
solution. A high-performance 
product family of DECnet-com­
patible host servers, terminal 
and printer servers, and wide­
area gateways that will put 
your LAN on the road to power. 

" If you're ready to go places, 
proceed directly to EASYway. 
can or write us today. 

In U.S.A.: 2567-A S.E., Main 
Street, Irvine, CA 92714. Phone 
(714) 553-1188. Tull-free 800-
654-1223. In Calif.: 800-
342-8602. In Europe: 287 
London Road, Newbury; 
Berkshire RG 13 2QJ, England. 
Phone: 44-635-32125 · Tulex: 
848715 ·FAX: 44-635-35348 

COMPUTER 
COMMUNICATIONS 

DEC, LAT, Ethernet and EASYway are trademarks of Digi Equipment Corporation, Xerox Corporation and ABLE COMPUTER respectively. 



stallation requires running a program 
provided on each floppy. 

Although you can create and 
manipulate segments with Pageware, 
any graphic image you want to include 
in a form must be generated by another 
software package. Pageware supports 
Publisher's Paintbrush from z-Soft 
Corporation. You create and modify all 
images with the graphics software and 
store them on the PC's hard disk before 
using the images with Pageware. 

We initially had trouble printing 
through the Pageware board. It turned 
out that the Xyplex box caused the 
problem. Characters weren't being held 
long enough when data strobe was high, 
causing the printer to lose characters and 
make up the loss by duplicating 
characters. Xyplex plans to incorporate 
a fix in the next revision of its firmware. 

Jerry Penhollow of NBS Southe.rn, 
who designed the Pageware board, 
modified it to work with the Xyplex 
box. We could print regular text at this 
point. 

Getting past that hurdle, we later 
ran into a roadblock when trying to 
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create forms with Pageware. A new 
Pageware board did the trick. We 
weren't sure whether the old board was 
bad from the start or whether the fix 
that made it work with the Xyplex box 
interfered with its ability to work with 
Pageware. In any case, we could print 
both regular text and forms with no ap­
parent problems. 

Another problem we encountered 
involved the absolute positioning of host 
text. The 3840 acts like a line printer 
when host data is sent to it. We received 
an updated system disk that included the 
absolute positioning capability. It seemed 
to work, but we weren't able to test it 
long enough to confirm confidently that 
it was bug-free. However, absolute text 
positioning will be refined and included 
in future releases of the product. 

Documentation 
We received an operator's guide, a 
technical and service manual that in­
cluded programming and interfacing in-

We used an AST 

Premium/186 to 

run Pageware on 

the NBS Southern 

3840 laser printer. 

The Xyplex 
Network Printer 

Controller sits 

on the table to 

the right. 

formation, and a manual describing 
Pageware. 

The programming information was 
sparse, and some of the commands 
weren't available in the firmware release 
we received with our printer. The 
Pageware manual was good, but the 
many sample screens might make more 
sense if they contained live data rather 
than fields filled with Xs, Ds and other 
characters to denote character and 
numeric data. NBS currently is updating 
its documentation. 
THE 3840'S SPEED, forms overlay cap­
ability and large number of standard 
fonts might be all you need to meet your 
printing demands. Combined with 
Pageware, it can satisfy your complex 
forms needs, as well. The implementa­
tion of absolute horizontal and vertical 
positioning will enhance the 3840's 

capabilities and help provide a robust 
solution to your large-volume printing 
needs. 
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OPERATION: Embedded SQL fetch program-"SELECT* into empno, ename, job, 
mgr, hiredate, sal, comm, deptno" 

HARDWARE: Standard IBM AT with 640 KRAM. 

No. of Records ORACLE MDBS III 

1,000 * 16.43 sec. 
2,000 * 32.68 sec. 
4,000 * 65.31 sec. 

10,000 * 165.71 sec. 
*Although ORACLE's license agreement prohibits us from disclosing actual benchmark 

timings, we can say that the phrase "over 10 times faster" was heard many times in and 
around the mdbs testing center that day. 

For a copy of the data on which 
this benchmark was performed, or 
for more information on MDBS III, 
complete and send the coupon or 
call mdbs Sales Support at 
(800) 344-5832. In Indiana call 
(317) 463-2581 and in Canada 
call (416) 733-4380. 

® 
mdbs 

THE KNOWLEDGE MANAGEMENT COMPANY 

Two Executive Drive· P.O. Box 248 
Lafayette, IN 47902 

(317) 463-2581 • (800) 344-5832 
FAX: (317) 448-6428 

Telex: 5106017487 (MOBS LAF UQ) 

-----------------------, 
D Yes! I would like to make my own 

benchmark comparison. Please send me 
a copy of the 10,000 record data base 
that was used for your benchmark tests. 

D Please send me more information about 
the SQL and Distributed Data Base 
features of MDBS III. 

Name/Title ____________ _ 

Company ____________ _ 

Address _____________ _ 

I City ______________ _ 

I State/Zip ____________ _ 

I Phone I 
l ______________________ J 

mdbs and MOBS Ill are registered trademarks of mdbs, Inc. Other trademarks contained herein are the property of their respective holders . 
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Meet the technology 
leaders in 

-at the Invitational Computer 
Conference near where you live 
and work. 

Every group has its meeting place. In your area, the 
meeting place for the major manufacturers of OEM periph­
erals-and the decision-makers that specify and select these 
products-is the Invitational Computer Conference (ICC). 
This year there are 12 ICCs dedicated exclusively to the 
OEM peripheral market in the United States and Canada, 
and six in Europe. One will be convenient for you. 

These one-day, seminar/displays are so popular because 
they give you just what you need to know without wasting 
your time or money. You don't travel, there's no admission 
fee, the seminars and table-top displays from major manufac­
turers are all targeted to your interests (no searching through 
aisles), and the atmosphere is informative and hands-on, but 
congenial, with refreshments served. In a few hours you'll 
have the latest story on the newest and best in disk and tape 
drives, controllers, terminals, printers, test equipment, etc. 

Invitations to the ICC in your area are available from one 
of the many exhibitors or the ICC management. Request 
yours today. 

Headquarters Office: 
Invitational Computer Conferences 

a division of Dataquest 
3151 Airway Avenue 

Suite C-2 
Costa Mesa, California 92626 

Telephone: (714) 957-0171 
Telex: 5101002189 ICCDQ 

FAX: (714) 957-0903 

European Office: 
Invitational Computer Conferences 

CIO Dataquest UK Limited 
13th Floor, Centrepoint 
103 New Oxford Street 

London WClA lDD, England 
Telephone: (01) 379-6257 

Telex: 266195 
FAX: (01) 240-3653 

Invitational Computer Conferences (ICC) is a © copyright 1988 of Dataquest Iricorporated 
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1988/89 
OEM Peripheral Series 
U.S./Canada Locations 
Newton, MA Sept. 8, 1988 

Herndon 
(Tysons Corner), VA Sept. 20, 1988 

Minneapolis, MN 

Westlake Village, CA 

Dallas, TX 

Irvine, CA 

Ft. Lauderdale, FL 

Seattle, WA 

Oct. 20, 1988 

Oct. 25, 1988 

Dec. 8, 1988 

Jan.5,1989 

Jan. 24, 1989 

Feb. 21, 1989 

San Jose, CA Mar. 16, 1989 

Raleigh, NC Mar. 28, 1989 

Toronto, Canada Apr. 18, 1989 

Nashua, NH Apr. 24, 1989 

European Locations 
Frankfurt, W. Germany Sept. 15, 1988 

Stockholm, Sweden Sept. 20, 1988 

London, England Sept. 27, 1988 

Munich, W. Germany Jan. 19, 1989 

Milan, Italy Jan. 26, 1989 

Paris, France Jan. 31, 1989 
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AST Camintonn is prdml to 
introduce two new .ffl'embers to th ir 
award-winning fam ily of DEC compatible _. 
memory and communicalions produ~ts-. -~ 

Meet CMX-851 , and CMX-1 651! · 
The MicroVAX III Compatibles. / 

CMX-851 is a hot little number with 8 MB of 
memory, and all the style and determination 
necessary to function identically to DE~'s MS-
650-AA. 

CMX-1651 is a dynamic go-getter who boasts 
16 MB of memory that duplicates the 
maximum offered by Digital. 

Both possess an impressive list of qualifications 
and high capabilities: 

• Hardware, software, and diagnostics 
compatible to DEC's MicroVAX lil CPU. 

. . ' .. ·-
• State-of,the-art desjg_n"Vlith high".'speetl, / 

high- ensity, lo~ -P'wer 1 megabit DRAM 
technology on single quad-wide boards. 

• 39 bit wide memory - 32 bits for da\a, plus 
7 bits for error detection and correction 
(EDC) for ultimate reliability and data 
integrity. 

Best of all, with these two you can have the 
expansion you 've been waiting for. And, with 
four CMX-1651s you can finally take full 
advantage of your MicroVAX/VAXstation 3xxx 
system's 64 MB memory addressing capacity. 

AST Camintonn again proves· ' 'Nlimber One'' in memory 
and communication produ~ts for the DEC environment. 
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-... 
CMX-851 and 

CMX-165 1 are "in-!Wlus~ 
an waiting to fill your memory 

expansion requirements. 

~O"in the' celebration!· See for yourself what our 
ew board members can do for you . 

Of course, along with them you get the quality 
and reliability of AST Camintonn engineering 
and manufacturing. Plus, a five year warranty, 
and the security of our 24-hour replacement or 
repair policy. 

For more information, CALL 1-800-843-8336 
Western Regional Office - (714) 553-0247 
Eastern Regional Office - (617) 871-7718 

AST Camintonn Digital Division. the AST logo, 1egistered trademarks of 
AST Research, Inc. DEC, MicroVAX/VAXstatlon 3xxx trademarks of 
Digital Equipment Corp. Copywright 1988 AST Research , Inc. All rights 
reserved 

ASr ~1~1~~~~~s~~ 
2121 Alton Ave., Irvine, CA 92714 



Access 
Technology's 
20120 

Evan Birkhead "We're going to con­
nect to the world" is 

the philosophy that's propelled 20/20, 
Access Technology lnc.'s ubiquitous 
VAX spreadsheet, into the mainstream. 
When our Lab last tuned in, Access of 
South Natick, Massachusetts, had re­
leased a 20/20 ALL-IN-1 interface and an 
add-on module called the Database 
Connection, a read-only facility that 
tapped into VAX Rdb, DBMS and RMS. 

Since that time, 20/20 has perfected 
its ALL-IN-1 tools, released a feature-rich 
version 23 and added to the list of data­
bases readable through the Database 
Connection. 

The newly accessible databases are 
DEC's DATATRIEVE, Cognos' Power­
House, Relational Technology's Ingres, 
Oracle Corporation's Oracle and Infor­
mix Software's Informix. 

Additionally, V2.3 provides: 
1. A WP Connection that imports files 

from WPS-Plus, Mass-11, WordPerfect 
and WordMarc. 
2. READ/WRITE with all types of Lotus 
1-2-3 files, called from the 20/20 com­
mand line. 
3. READ/WRITE of Microsoft PC Excel 
data files. 
4. An Audit function that charts the 
contents of cells, making errors in for­
mulas and macros easier to spot. 
5. Stronger Import/Export (now with 
DIF) and Querying functions. 
6. An additional Graphics function for 
scatter plotting. 
7. More and faster ways to move about 
the worksheet. For example, PF2 is the 
Home key, returning you to Cell AO. 
PF3 is the End key, which goes to the 
bottom right-hand corner of the spread­
sheet. Hitting PFl twice and then an Ar­
row key takes you to the end of a row 
or column. 

Using 20/20 
The basic premise of 20/20 is to set up 
tailored spreadsheets by entering Labels, 
Numbers or Formulas into cells. A cell 
is the unit at the intersection of a row 
and a column on the spreadsheet. 

Cells can be redesigned to any size 
on the chart using the menu commands. 
You can move from cell to cell using Ar-

row keys, the PFl (Page) key or the ways 
described above. There is a variety of 
rules specified in FORMATS for each 
type of information. 

A short explanation of each com­
mand appears when that command is 
highlighted, and additional information 
is available by hitting the Help or List 
(Select) keys at the Ready prompt. 

You can move backward through 
the command tree one branch at a time 
by hitting the BKO (F12) key. A Status 
line at the top of the screen tells you 
what's stored in the cell your cursor is 
on. 

The descending tree of menu com­
mands guides you through every func­
tion (see Figure 1, p. 132). For example, 
spreadsheets are stored and extracted by 
typing /SW (for STORAGE at the top level 
and WRITE at the first descending level) 
or /SR {STORAGE READ) at the Ready 
prompt (see Screen I) . Macros that ex­
ecute frequently used or complex com­
mands are written from the versatile 
OPTIONS tree. 

Arithmetic formulas can be entered 
into cells, rather than characters or nu­
merics. These formulas can be repeated 
for other cells using the /COPY com­
mand. Likewise, Titles can be frozen to 
be repeated at the top of successive 

Screen 1: Accessing files f rom Lotus 1-1-3. Screen 1: Striking I brings up ZOIZO's top command line. 
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Buy one of these. Save lots of these. 
If you are looking to add mass storage to your DEC computer, 

you are looking in the right place. Because we've got some great 
deals on some amazing drives. 

For example, our U.S. Designs/0-Stor "Q-kits" allow you to 
attach a Maxtor 800 Mbyte WORM optical drive, a 2.3 Gbyte tape 
drive, or one of two high-capacity Maxtor hard drives to your 
MicroVAX. 

You get hundreds of additional megabytes of storage for 
thousands less than you would get from DEC. 

These kits are 100% software compatible with your DEC 
computer. And because the kit includes a USDC 0-Bus to SCSI 
controller and cable , you can "plug and play." 

Other kits are also available in configurations for VMS, RSX, 
UL TRIX, RSTS and RT11 . Internal and external units too . 

Of course, ATS offers technical support and a 1-year warranty. 
Plus, you have the security of working with one of America's largest 
mass storage distributors. 

So give us a call today. We 'll save you a bundle. 

Unit 

Q-380 

Q-760 

Q-800 

Q-2000 

Description Price* 

380 Mb Maxtor drive $ 3,995 

760 Mb Maxtor drive $ 5,995 

800 Mb optical WORM drive $ 3,995 

2.3 Gb Exabyte tape streamer $ 4,795 

·call for reseller and quantity discounts. 

ff TB 
-=== A New York Stock Exchange Company.= 

2157 O'Toole Avenue, San Jose, California 95131 

1-800-451-5441 
or call 408-943-6630 

r 1988 ATS VAX VMS RSX ULTRIX. RSTS. RTl 1 & DEC are Trademarks al D1g1tal EQu1pment Corp: 0-Stor 1s a trademark ot US Des+gn. a Maxtor company 

CIRCLE 160 ON READER CARD 



20/20 Version 2.3 
PLATFORMS: VAX/VMS, MS-DOS and 
many UNIX machines 

PRICE: From $600 on the V AXstation 2000 
to $13,500 on the VAX 8800. The Database 
Connection module ranges from $250 to 
$5,400. The WP Connection ranges from 
$200 to $4, 100 

HEADQUARTERS: 
6 Pleasant St. 
S. Natick, MA 01760 
(508) 655-9191 

FOUNDED: 1980 

PRODUCT LINE: Spreadsheet with graphics 
capabilities, plus connections with major 
word processing and database systems 

REVENUES: $18.3 million, FY 1987; $25 mil­
lion, FY 1988 (projected) 

OWNERSHIP: A division of CompuServe 
Inc., a subsidiary of H & R Block 

BRANCHES: Marlow Bucks, England; Paris, 
France; Dusseldorf, West Germany; Brus­
sels, Belgium; and Monterey, California. 
Approximately 20 international distributors 
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pages using /WT (WINDOWS TITLES). 
For calculating new answers to for­

mulas, you either can have 20/20 auto­
matically recalculate for you, or you can 
control recalculations more safely using 
the Space Bar. For Iterative calculations, 
20/20 tells you which cells are referenced 
circularly by changes you've made. 

20/20 also offers a variety of ways 
to do Windows, Graphs and Import/Ex­
ports from other software packages, 
pulled in in ASCII format using STORE. 

Connections 
Access has been adding functionality to 
the 20/20 TOOLS menu. From here, users 
can get a list of all attributes of a spec­
ified cell with ITAL (TOOLS AUDIT LIST) . 
This helps earmark all errors and bugs. 

TOOLS also accesses the Database 
and WP Connections (see Screen 2). 
With the Database Connection, for ex­
ample, typing /TDSCA (TOOLS DATA 
SORT COLUMNS ASCENDING) does a 
database query that sorts a column al­
phabetically to be brought into 20/20. 
Then /TDE (TOOLS DATA EXTRACT) 
moves data within a file. 

With the WP Connection, you 

MIL-STD-1553 INTERFACES 

FOR YOUR 

VAXBI and Q-bus HOSTS 

might follow this chain: /TWSI (TOOLS 
WP SETUP IMPORT) to choose a word 
processor, specify a document or part of 
a document and configure your inter-

' For Iterative calculations, 
20120 tells you which cells 

are referenced circularly 
by changes you've made. 

'' face options. Then /TWR (TOOLS WP 
RUN) executes your word processor. 
The Mass-11 files I pulled in were called 
from Editorial directories scattered 
across our Local Area VAXcluster 
(LAVc). 

Anatomy Of Success 
More than 30,000 licenses of 20/20 have 
been sold, running on more than 20 
hardware platforms. Consider Access ' 

• Enhanced Bus Controller Functionality 
• Multiple Remote Terminal Emulation 

• VAX/VMS Diagnostics and Interface 
Library Available 
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2300 EDWIN C. MOSES BLVD. 
DAYTON, OHIO 45408 

Telex: 753248 
Phone: 513-443-0412 
FAX: 513-226-0511 

DIGITAL TECHNOLOGY, INC. 
1-800-852-1252 
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t's sort of ironic that 
so many big, powerful 
VAX systems have to 
get by with little, slow 

cartridges or reel-to-reel drives for 
disk backup. 

Wouldn't it be great if somebody 
offered a high-capacity cartridge 
drive with a direct, high-performance 
attachment to the VAXBI Bus? 

Now, somebody does. Presenting 
Megafape's new MT-750 VAXBI sub­
system. A breakthrough that lets 
high-end VAX users enjoy all the 
advantages of MegaTape without bus 
adapters or other bottlenecks. The 
result is far greater capacity and con­
venience than 9-track streamers­
at a fraction of the cost. 

Each MT-750 cartridge holds 630 
MB, formatted. Enough to back up 
an entire RA-81 or RA-82 in a single 
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quick operation. The controller takes 
full advantage of the BI bus speed, and 
it's even TMSCP compatible, so all 
existing software works unchanged. 

There's no gambling with 
unproven technology, either. Thou­
sands of MT-750s are in daily use at 
DEC sites around the world. Fully 
supported by a service program that 
can get you back up within hours if 
there's ever a problem. 

So stop 
dragging your feet and get on the 
Bus. As any Megafape user will 
attest, it's the only way to fly! 
VAX and VAXBI are lrademarks of Digital Equipment Corp. 
© 1988 Megltfape Corporalion. 

MEGATAPECORPORATION 
1041 Hamilton Road 
Duarte, CA 91010-0317 
(818) 357-9921 • Telex: 510 600 7131 
Telefax: (818) 357-2369 

~~egaTape 
TuE GREAT LEAP 

FffiWARD IN BACKUP. 



IGURE1. 

strategies, and you'll understand why 
the product's success has snowballed. 
Besides accurately reading trends in the 
software market, such as the value of 
connecting to other software utilities, 
Access understands spreadsheet users. TOOLS 

I 
WP 

Much of 20/20's success can be at­
tributed to properties inherent in the 
software, while some of the credit goes 
to Access' industry foresight . 
1. Although 20/20 sells itself on its im­
mense size (up to 1,000 rows and 1,000 
columns) and profusion of capabilities, 
its best feature is that it looks and feels 
like PC software. Access' commands are 
available easily by striking the I key, and 
its unambiguous structure is easy for 
even the least technical user to adapt to. 
2. Reviewing 20/20's evolution is like 
reading a textbook on minicomputer 
software marketing. 20/20 has benefited 
from DEC's Digital Distributed Soft­
ware (DDS) program for more than 
three years and from technology ex­
change relationships with Microsoft, 
Cognos and others. It has a list of ap­
proximately 30 value-added resellers 
(VARs) and hardware vendors. 

IMPORT EXPORT RUN DOCUMENTS SETUP QUIT 

I 
TEMP 

I 
I 

QUIT 

WP- LIST DELETE QUIT 
PREFIX 

REVIEW IMPORT EXPORT SELECT QUIT 

A typical 20120 command tree, this one for the WP Connection. 

Recently, Access was purchased by 
CompuServe Inc. Under this agree­
ment, Access will benefit from Com­
puServe's deep pockets but will con­
tinue to operate independently. 
3. Besides linking with applications 
packages, 20/20 is available for a wide 

range of operating systems and plat­
forms . These include IBM VM/CMS, 
Data General's MV, Wang VS and MS­
DOS. In addition, 20/20 has been op­
timized for several UNIX-based work­
stations and superminis, including those 
from Sun, Apollo, Gould and Pyramid. 
4. Access Technology offers a new 

training module called 20/20CBT 
(Computer-Based Training) that in­
teractively teaches command functions 
and shortcuts to new users and provides 
refresher courses for advanced users. 

There are few software packages 
that are as much fun to learn as 20/20 or 
that solve as many problems. 

Companies Mentioned In This Article 

Cognos 
2 Corporate Place, I-95 
Peabody, MA 01960 
(508) 535-7350 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
(508) 897-5111 

Microsoft Corp. 
16011 N .E. 36th Way 
Redmond, WA 98052 
(206) 882-8080 

Relational Technology Inc. 
1080 Marina Village Pkwy. 
Alameda, CA 94501 
(415) 769- 1400 
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CompuServe Inc. 
5000 Arlington Center Blvd. 
P.O. Box 20212 
Columbus, OH 43220 
(614) 457-8600 
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Informix Software Inc. 
4100 Bohannon Dr. 
Menlo Park, CA 94025 
(415) 322-4100 
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Oracle Corp. 
20 Davis Dr. 
Belmont, CA 94002 
(415) 598-8219 
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IN ORDER MANAGEMENT SOFTWARE: 

THERE'S CUSTOM. 

THERE'S CANNED. 
If you think it costs a fortune to have software 
tailored to your company's exact sales and pur­
chase order requirements, think again. Cardinal's 
unique approach to order management gives you 
the fit and functionality of a custom solution for 
about the price of a canned package. The secret: 
the Cardinal Configurator, an exclusive architec­
ture that lets you specify, in detail, an unlimited 

number of order types and how each is pro­
cessed. If your needs change, your systems can 
change with them-with no reprogramming. 

Why settle for a canned solution? Or spend 
a fortune on custom? Call Cardinal. And get the 
best of both worlds. 

AND THERE'S CARDINAL. 
& ,.....,.....,.~jn,.....1 ~,.....~,..... l'"'l""'\r'r\ 
~ v '-A I '-A 11 I '-A I '-A '-A I '-A v \.JI f'-1 

75 Second Avenue, Needham, MA 02194 • (617) 449-0066 
Boston • Los Angeles • Toronto • London • Sydney 

INTEGRATED SOFTWARE FOR: ORDER MANAGEMENT· PURCHASING • INVENTORY • RECEIVABLES· PAYABLES· GENERAL LEDGER 
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Summus Provides 
Data Distribution 
Summus Computer Systems has a software 
package that allows interchanges of2 GB of 
backed up or archived data among different 
types of CPUs with host-specific adapters. 
The GigaTape Interchange Utility, in com­
bination with helical-scan technology, allows 
data distribution through cartridge exchange 
or network interface among DEC, IBM, Ap­
ple and other systems. 

Two file-formatting options provide 
flexibility in handling data. The Summus 
proprietary format combines the gigatape 
8mm tape subsystem with the interchange 
utility for maximum efficiency, packing more 
user data in each cartridge. Or, users can use 
ANSI-standard formatting with the Giga­
Tape utility to interchange data among 
system types. 

Prices for the GigaTape Interchange 
Utility start at $295. 
For further information, contact Dave 
Meitzen, Summus Computer Systems, P.O . 
Box 219270, Houston, TX 77218; (800) 
255-9638; in TX, (713) 492-6611. 

Circle 502 on reader card 

TekDB Provides 
Source-Level Debugger 
Tektronix Inc. has a new approach to soft­
ware development and hardware/software in­
tegration: the TekDB Monitor. By in­
tegrating logic analysis with C source-level 
debuggers and an embedded debug monitor, 
Tektronix provides a high-performance, 
economical development environment. 

The product provides three basic func­
tions: download of object code into the target 
environment, program control and C source­
level debugging. 

The TekDB Monitor and source-level 
debugger range from $2,500 to $7,000, 
depending on host-computer configuration. 
For additional information, contact Roger 
Crooks, Tektronix Inc., Logic Analyzer Div., 
P.O. Box 12132, Portland, OR 97212; (800) 
245-2036; in OR, (503) 629-1960. 
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ROM Applications 
Port To VAX 
Interactive Technology Inc. has announced 
the RDM Complete Strategy for Application 
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Development. With RDM's table-driven in­
terface, no programming code is needed to 
build applications complete with forms, 
reports, data processes, menus and more. 
Standalone, integrated, distributed and net­
worked systems are created and modified 
through a fill-in-the-forms approach. Ap­
plications run on and port to the VAX, 
PDP-11 and IBM PC without change or 
rewrite. 

The RDM Complete Strategy for Ap­
plication Development features ProRDM, a 
programmer's interface for special feature 
programming in embedded applications. A 
library of the more than 150 PASCAL pro­
cedures, ProRD M extends the flexibility and 
versatility of RDM to special routines and 
equipment interface programs. 
For more details, contact Rebecca Stone, In­
teractive Technology Inc., 460 Park Plaza W., 
10700 S.W. Beaverton Hillsdale Hwy., 
Beaverton, OR 97005; (503) 644-0111. 
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PASCAL-2NMEPROM 
Link 10 For PASCAL 
Oregon Software Inc. and W. Moor AG have 
announced a new software library, the 
PASCAL-2/VMEPROM Link 10 (VMS). 
The product allows the user to connect the 
VMEPROM or PDOS kernel commands to 
existing application programs written in 
PASCAL. With the use of VMEPROM or 
PDOS, the user is VME hardware­
independent. 

The complete tool consists of the library, 
the PASCAL-2 cross-compiler and the op­
tional PASCAL-2 native compiler. By 
developing in the VMS environment 
(MicroVAX, MicroVAX 3500), the user has 
access to many powerful development tools. 
Updates and support are provided by the 
Realtime Systems (RTS) department of W. 
Moor AG. 
For more information, contact JoAnn Ber-

tram, Oregon Software Inc., 6915 S.W. 
Macadam Ave., Portland, OR 97219-2397; 
(503) 245-2202. 
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DEC Introduces 
VAX Decision Expert 
DEC has introduced VAX Decision Expert, 
an expert system shell based on the DEC­
windows program. The product doesn't re­
quire knowledge of AI programming and 
provides everything required to develop ex­
pert system solutions in a single, easy-to-use 
package. 

VAX Decision Expert has both a 
development and a delivery environment 
with a built-in user interface. In the develop­
ment environment, knowledge can be 
represented graphically in three ways: deci­
sion trees, and/or trees and IF-THEN rule 
tables. It provides for both forward chain­
ing and goal direction reasoning and is en­
tirely menu driven. Its menu-based end user 
environment allows users to enter and access 
knowledge easily. 
To learn more, contact Tom Madden, DEC, 
290 Donald Lynch Blvd., Marlborough, MA 
01752; (508) 490-8513. 
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181 Interfaces Focus 
And Britton Lee 
Information Builders Inc. (IBI) announced 
availability of an interface between Focus for 
VAX and Britton Lee's Shared Database Sys­
tems. All of Focus' reporting, graphics, 
spreadsheet and data analysis facilities now 
can access data stored on Britton Lee systems. 
With the Focus Interface to Britton Lee, 
tables now can be joined relationally to other 
Britton Lee, DBMS, Rdb, RMS, Ingres, 
Oracle, Sybase and Focus files. 

Existing Britton Lee data automatically 
is linked to the Focus language through a 
sophisticated dictionary utility, AutoSQL. 
AutoSQL creates a schema allowing Focus 
to retrieve Britton Lee data directly through 
efficient, optimized SQL calls. 

Prices range from $420 for the VAXsta­
tion to $14,000 (or $400 per month rental) 
on the VAX 8840. 
Learn more by contacting Barry Cress, In­
formation Builders Inc. , 1250 Broadway, 
New York, NY 10001; (212) 736-4433. 
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Online Calculator 
Performs 20 Functions 
Dietrich Software has announced Online 
Calculator release 88.1. The Online 
Calculator software facility emulates a scien­
tific desk calculator on the keypad of a 
VTlxx or VT2xx terminal. It runs on VAX 
or MicroVAX computers as a DCL com­
mand with standard help files. 

The calculator appears on the screen and 
performs more than 20 math functions in 
decimal, octal or hex mode. Results are 
displayed on a 15-digit LED window and are 
logged to a 500-line scrolling " tape" win­
dow that can be opened and closed with a 
single key. Up to 20 levels of parentheses and 
three additional memory registers are 
available. Help screens are included. 

The package requires VM S or 
MicroVMS version 4.0 or later. A single­
CPU license is $150 for any size CPU. 
For more information, contact Dietrich Soft­
ware, 200 Oakbriar Farm Dr., Ballwin, MO 
63021; (314) 394-9945. 
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Target- >Office Features 
Complete Menu System 

· Target Systems Corporation has introduced 
Target- > Office, its Integrated Office 
Automation solution for the VAX/VMS 
system. Complete VAX.cluster, DECnet and 
LAVc support is included. 

Time, meeting, event and phone book 
management, user support problem tracking, 
videotex news and information, complete 
menu system with authorization and un­
limited options are some of its capabilities. 
Target Systems' sales and marketing software 
can be included for a total office automa­
tion/sales and marketing solution. 

Pricing is on a CPU basis. 
For more information, contact Target 
Systems Corp., 33 Boston Post Rd. W., 
Marlboro, MA 01752; (617) 460-9206. 
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Nemonix Offers 
Memory Upgrades 
Nemonix Inc. introduced four memory 
upgrade alternatives for VAXstation 2000 
and MicroVAX. 2000 users. The memory is 
available in 4-, 8-, 12- and 16-MB arrays and 
is fully compatible with the newly released 
color graphics workstations. 

The NX2000 4-MB and 8- MB mem­
ory products use 1-MB ZIP technology 
while the NX2000 12-MB and 16-MB ar­
rays incorporate 1-MB SOJ technology, 
designed in a daughterboard format. The 
12-MB array offers an economical alternative 
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by upgrading the user to 14 MB of total 
memory (2 MB are resident in the 
MicroVAX 2000) . 

Nemonix products come with an Ex­
clusive Customer Protection Plan, which in­
cludes a life-time warranty, 24-hour replace­
ment, trade in/up policy, memory diagnostic 
and 5- day trial evaluation. 
For more information, contact Peter 
Cholakis, Nemonix Inc. , 106 South St., 
Hopkinton, MA 01748; (800) 435-8650; in 
MA, (508) 435-8650. 
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Systems Union Offers 
Interface For Solomon 
Systems Union Inc. announced the availabil­
ity of an interface option to the Solomon 
general-ledger accounting software system 
from TLB Inc. The interface allows users of 
the Solomon package to transfer account 
balances or move files from one or more 
Solomon databases to take advantage of the 
superior consolidation and currency report­
ing facilities available in SunAccount. 

SunAccount is a menu-driven combined 
ledger accounting and reporting package that 
automatically translates and consolidates 
multicurrency accounts into a single base 
currency. In addition to handling currency 
conversion, SunAccount includes facilities to 

handle exchange rate recording, calculating 
gains or losses on exchange, and managing 
currency exposure. SunAccount is available 
on a wide range of hardware systems, in­
cluding VAX. 
To learn more, contact Systems Union Inc., 
244 E. 48th St., New York, NY 10017; (212) 
753-7777. 
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lntrol Assemblers 
Simplify Development 
The Assembly Language Development 
Package from Intro! Corporation is a set of 
software tools designed to simplify and ex­
pedite the development of assembly language 
programs for microprocessor and microcon­
troller systems. These Assembler Packages 
fully support all features of the target 
processor. 

The package includes a relocating macro 
assembler, an object module linker, a hex file 
conversion utility and a library manager util­
ity. Intro! Assemblers are powerful and full 
featured . C onditional assembly macro sub­
stitutions, file inclusion, listing control and 
symbol cross-reference listings are 
supported. 

Intro! software is functionally identical 
regardless of the host development system. 
Intro! assembler development systems are 

Nemonix memory for 

VAXstation 2000/MicroVAX 2000. 
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Medical 
Imaging 

Computational 
Physics 

Remote Sensing 

nsform 
your 

Image Processing MicroVAX 
into a Super­
Workstation 

Real-Time 
Simulation 

Coo~ra1i 11l' Markl'tini 
Pro,; ram 

... the new MAP-4000 Application Accelerator does just 
that! Its three boards plug directly into the back-plane of your 

MicroVAX, transforming it into a formidable math engine. 

MAP-4000's global optimizing FORTRAN-77 compiler and extensive 
VMS-like debugging software help get your program up in a hurry, and 

its VAST®-2 pre-processing compiler transparently optimizes your code 
with automatic calls to our Scientific Subroutine Library of over 500 functions. 

The MAP-4000 performs a 1024 Complex FFT with bit reversal in 1.4 
milliseconds. You get 40 MFLOPS single-precision or 20 MFLOPS 
double-precision performance, and your application will run 10 to 100 

times faster, depending on the amount of vectorizable code. 

MAP-4000's basic configurations include either 2 or 8 Mbytes of 
memory. Up to 40 Mbytes of additional memory are available, and 
there's address space for up to 1/ 4 gigabyte for future expansion. 

MAP-4000 prices start at $18,995* -that's $475/MFLOPS! 

MAP-400) 1s a trademark of CSP Inc. 

Find out about the MAP-4000 advantage. To 
receive your free 12-page brochure, call l 800 325-3110 (in 
Massachusetts, 617 / 272-6020), or write CSPI, 40 Linnell 
Circle, Billerica, MA 01821. FAX: 508/ 663-0150. 

*quantity one, with 2 Mbytes of memory. 

CSPI 
THE ARRAY PROCESSORS 

MicroVAX and VMS are registered trademarks d Digital Equipment CorJx>ration. 
VAST-2 1s a registered trademark of Pacific.Siem Research Corµ:iratm 

CIRCLE 187 ON READER CARD 



available for the VAX and MicroVAX. 
To find out more, contact Intro! Corp., 647 
W. Virginia St. , Milwaukee, WI 53204; (414) 
276-2937. 
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Fastpath Provides 
Open-Bus Architecture 
IBM will expand the application capabilities 
of its ES/9370 and 4381 mainframes by of­
fering Intel Corporation's Fastpath 9770 
Connectivity Control Unit as an integrated 
feature. 

Intel's Fastpath Connectivity Control 
Unit fits into IBM's ES/9370 rack and pro­
vides an industry-standard open-bus ar­
chitecture for all System/370 class processors. 
This open-bus architecture makes it possi­
ble for these processors to connect to devices 
found in multivendor processor or network­
ing environments. 

Among the connections supported by 
Intel's Fastpath 9770 are simultaneous high­
speed connections to up to four VAX or Sun 
Microsystems Workstations III and IV for 
functions like mail bridging, tape archiving 
and terminal emulation. 

For more information, contact Phyllis Stern, 
Intel Corp., Systems Interconnect Operation, 
2402 W. Beardsley Rd ., Phoenix, AZ 85027; 
(602) 869-3778. 
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DEC Announces 
Enhanced Nexpert Object 
DEC announced an enhanced version of 
Nexpert Object, an expert system develop­
ment tool written in C for VAX systems. The 
product offers excellent integration and 
price/performance when teamed with VAX­
station workstations or a full range of VAX 
computers. 

Developed by Neuron Data, Nexpert 
Object is a highly graphics-oriented expert 
system tool that integrates features of higher­
priced tools and innovative artificial in­
telligence functions. It's a powerful combina­
tion of sophisticated knowledge representa­
tion, inferencing technology and ease of use. 
Enhancements in version 1.1 create more 
flexibiliry in creating, testing and modifying 
Nexpert applications. 

Nexpert Object on a VAXstation work­
station can be purchased for $8,000. 

Additional details are available from Tom 
Madden, DEC, 290 Donald Lynch Blvd., 
Marlborough, MA 01752; (508) 490-8245. 
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Snap-SMS Supports 
Real-Time Applications 
FFT Systems Ltd . announced a high-speed 
shared memory system for multivendor 
computers. The Snap-SMS allows conven­
tional mini- or microcomputers, such as the 
MicroVAX, IBM PC-AT and VME-based 
computers to share a common physical 
memory. It features a data access rate of 88 
MB per second. 

The system supports high-performance 
real-time applications in which the system 
work load is distributed among several proc­
essors that need to share and exchange data 
without any overhead . It's equally suited to 
applications in which a single but highly ac­
cessible database is required. As part of the 
Snap range of distribu ted processing prod­
ucts, the Snap-SMS shared memory system 
integrates a wide range of computing 
components. 
For more information, contact Adrian Lin-

Unlock 
Programmer 
ProCluctivity 

• 
PERCON® E-2-READER™ 
FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with keyboard interfaces for 
DEC VT220. VT240 series. VT320, VT330. VT340, 
VAXmate, Pro 350&360, Decmate 2&3, Rainbow. Tek­
tronix 4 I 00&4200 series, Televideo 9220, IBM PC/XT/AT, 
etc. Multi-user RS-232 ASCII interface. • Immediate 
shipment • Free phone support • 2 year warranty 

Details or Questions? Call us . 

1503) 344-1189 
FAX (503) 344-1399 

2190 W I Ith Ave .. Eugene, OR 97402 

A LEADER IN BAR CODE READER ENGINEERING 
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With System 1032 
Application Facility 

System 1032/ AF automatically generates most of 
your application code from menu selections. Yet 
you can add custom procedures wherever you 
need something special. 

rnmpuServe 
Data Technologies 
Tel : (617) 661 -9440 
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coln, FFT Systems Ltd., 2 Venture Rd., 
Chilworth Research Centre, Southampton, 
Hampshire, UK S01 7NP; (0703) 760611. 
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Eigen Package 
Includes 60 Utilities 
Eigen Corporation has announced a release 
of its VAX/VMS System Management and 
Program Debugging Utilities. The new 
release runs under VMS version 5.0 and VMS 
version 4.4 +. The Eigen Utilities package 
includes more than 60 utilities for use in all 
aspects of VAX/VMS application and system 
programming, as well as system management. 

Some of the key utilities are an 
UNDELETE command, a Detached Process 
Debugger and the SAVE_DIRECTORY 
command to restore corrupted directories, 
and the EXECUTE command to execute a 
series of commands across multiple nodes in 
a DECnet network. 

The package is sold on a per-CPU basis 
for $500 for the MicroVAX II, $1,100 for the 
MicroVAX III, $1,550 for the VAX 111780 
to 8650 and $1,800 for the VAX 8700 and 
above. 
For further information, contact Robert 
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Contours 
Scientific contours are easily drawn with color fill 
capabilities to quickly see the relative distribution of 
data points. Labeling is accomplished during pro­
gram set-up , allowing all graphs to be drawn 
automatically. 

30 Surface 
The 30 surface application plots a perspective of a 
function of two variables with hidden lines removed . 

Zampardi, Eigen Corp. , 82 Wall St., Ste. 
1105, New York, NY 10005; (212) 749-7513. 
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Logicraft Delivers 
386Ware Plus 
Logicraft Inc. is delivering limited produc­
tion quantities of a super fast version of the 
386Ware DOS server. 386Ware enables a 
number of concurrent users on a VAX or 
VAXcluster to run IBM PC software. 

386Ware Plus is powered by a 20 MHz, 
8.0386 microprocessor along with 70-
nanosecond RAM memory chips. Bench­
marks have shown that 386Ware Plus is 25 
p.ercent faster than traditional 386Ware. 

The four-user 386Ware Plus is priced at 
$11,995, the eight-user at $18,995. 
More information is available from Logicraft 
Inc., 22 Cotton Rd., Nashua, NH 03063; 
(603) 880-0300. 
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Vlpack Analyzes 
Turbomachinery Blading 
Northern Research and Engineering Cor­
poration (NREC) announced the release of 

X, Y Graphs 
Two-function graphs are easily generated even with 
large data bases. High quality presentation graphs 
are available by using GRAFkit's curve fitt ing and 
color fill capabilities . 

GRAf"KIT 
EXPANDING THE POWER 
OF GKS 
GRAFkit '" expands the graph ics capabil ity of work­
stations and departmental computers in VMS , Ultrix , 
and Unix environments. It is an economical solution 
that gives the user superior performance and ver­
satility. And GRAFkit has been enhanced to include 
advanced graphics rout ines from the National Center 
for Atmospheric Research (NCAA) , a pioneer in 
graphics development for twenty years. 

Ulnx and VMS are reo1stered trademarks of O 01tal Equipment Corp Unix is 
a registered trademark of Sun OS 
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Vlpack 2.0. This software system features an 
interactive-graphics format for advanced 
mechanical analysis of axial turbomachinery 
blading. Available for the VAX, IBM main­
frame and PC systems, Vlpack 2.0 simplifies 
data input and output of results. 

Vlpack increases engineering produc­
tivity by quickly and comprehensively ad­
dressing a full range of engineering questions 
that arise in blade stress and vibration. 
Vlpack is used by mechanical engineers in 
aerospace, industrial machinery and petro­
chemical industries for design and analysis 
or airfoil-type blades used in axial-flow com­
pressors, fans, and steam and gas turbines. 

Vlpack/PC is priced at $18,000. This 
software provides the same level of func­
tionality as the VAX version, priced at 
$42,000. 
To find out more, contact Frank Hines, 
NREC, 39 Olympia Ave., Woburn, MA 
01801; (617) 935-9050. 
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Alis Interfaced 
To Oracle 
Oracle Corporation announced an interface 
between Oracle's RDBMS and Alis, Applix 

The high level applications included in GRAFkit are: 
X, Y Graphs 
X, Y, Z Graphs 
Contours 
Histograms 
Scatter Diagrams 
Streamlines 
Vector Graphs 
3-0 Solids 
3-0 Surfaces 
Cartographic Maps 
Map Data Overlays 

GRAFkit includes a Graphical Kernel System (GKS) 
foundation which organizes graphic data in an ANSI / 
ISO approved format. The GRAFkit GKS also features 
an ANSI /ISO approved Computer Graphics Metafile 
(CGM) which stores data device-independently. 
GRAFkit's applications are completely functional with 
any standard conforming GKS software, however, 
the GRAFkit GKS provides support for more than 
100 devices. 

For increased technical graphics capabilities on 
workstations or larger departmental computers , 
GRAFkit is the solution . 

0 
-~ 

SCO, Inc . 
740C S. Pierce Ave . 
Louisvnle . CO 80027-9989 
303/666·5400 
Telex: 292682 
FAX: 303/666-7054 

1-800-222-4239,ext. 714 

SCO, Inc. is a division of International Computer Exchange, Inc . 
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Inc.'s integrated OA software system. The 
companies have established a joint marketing 
effort to offer the benefits of a next­
generation, easy-to-use OA system with 
sophisticated database management 
functions. 

Alis combines the advantages of 
graphics-based integrated PC applications 
with the benefits of communications-based 
office automation systems and the 
presentation-quality output of desktop 
publishing systems. Its open architecture 
facilitates customization to suit specific 
applications required by VARs, OEMs and 
systems integrators. The interface to Oracle 
will allow users to run Oracle database 
queries using SQL from within the Alis 
environment. 
Learn more by contacting Lisa Sheeran, 
Oracle Corp., 20 Davis Dr., Belmont, CA 
94002; (415) 598-3706. 
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SearchQuick Features 
Broad Applications 
Data Retrieval Corporation released Search­
Quick, a powerful, easy-to-use, automatic 
document search and text retrieval system 

that can be running within two hours. 
Designed for use on the VAX, it has broad 
applications in any industry that requires in­
stant access to information in free-form and 
fixed-field (textual) databases. 

Potential applications include litigation 
support, competitive intelligence, document 
assembly, research articles and reports, and 
personnel skills databank. 

SearchQuick modules are priced from 
$7,000 to about $35,000, depending on the 
size of the computer system and the number 
of databases the system will support. 
To find out more, contact Kelly Keyes, Data 
Retrieval Corp., 8989 N. Deerwood Dr., 
Milwaukee, WI 53223; (414) 355-5900. 
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VRS Consulting Offers 
PowerHouse Training 
VRS Consulting Inc. offers beginning, in­
termediate, advanced and expert PowerHouse 
training courses. The company has an ex­
perienced staff working within a range of 
PowerHouse applications using Quick, Quiz, 
QTP and PowerHouse Dictionary. The 
classes are modularized to clients' specific 
needs. 

The training center for instruction in the 
Cognos Inc.-marketed PowerHouse products 
offers quality instruction. The instructors 
have presented technical papers at local, 
regional and international trade shows and 
conferences. VRS Consulting is an approved 
value-added source for Cognos. 
For further information, contact Catherine 
Colliard, VRS Consulting Inc., 4676 Ad­
miralty Way, Ste. 206, Marina de! Rey, CA 
90292; (213) 827-7890. 
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FOX 9624 Features 
Instant Screen Response 
Fastcomm Communications Corporation 
has a high-speed modem, the FDX 9624. 
The FDX 9624 is a full-duplex, 9,600-bps 
modem designed for interactive and rapid file 
transfer applications. It features no interac­
tive delay, instant screen response, sharp 
characters and compatibility with V.22bis, 
Bell 212A and Bell 103 modems. 

Based on CCITT Recommendation 
V.32, the FDX 9624 can provide greater 
throughput than symmetrical V.32 modems. 
It allows data to travel at 9,600 bps in one 
direction and 1,200 bps in the other, without 

Unlock 
M.I.S. 

Backlogs 

With System 1032 
Application Facility 

One keystroke builds a standard application 
from any System 1032 database you indicate. 
You then extend this prototype into a full­
fledged system by filling in specification menus. 

C:OmpuServe 
CIRCLE 166 ON READER CARD 

Data Technologies 
Tel : (617) 661-9440 
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Macintosh II 
to 

Ethernet, 
Now. 

Speed. Access. Power. 
The EtherPort II 

from Kinetics. 

As always, the best-connected Macintoshes 
begin with Kinetics. 

The EtherPort II: 
• Connects your Macintosh II directly to Ethernet. 
• Provides full EtherTalk compatibility. 
• Includes Macintosh O/S and NUX drivers. 
• Supports TCP/IP, DECnet, OSI and EtherTalk connections 

to VAX, UNIX, PC or Macintosh environments. 

You can also connect your Macintosh SE to Ethernet with the 
Kinetics EtherPort SE. 

For more information, call 800-433-4608 outside 
California, 415-947-0998 in California. 

Kinetics, Inc. 2540 Camino Diablo Walnut Creek California 94596 
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using echo cancellation. This results in less 
vulnerability to line noise. 

The FDX 9624 is priced at $899. 
For more information, contact Traci Vasilik, 
Fastcomm Communications Corp., 12347-E 
Sunrise Valley Dr., Reston, VA 22091; (800) 
521-2496; in VA, (703) 620-3900. 
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FORTRAN V1.1 Adds 
Speed And Features 
Language Systems Corporation is shipping 
a new version of its Language Systems FOR­
TRAN that includes increased speed and ad­
ditional extensions beyond the FORTRAN 
standard. Language Systems FORTRAN 
version 1.1 is a full ANSI-Standard FOR­
TRAN 77 and is based in the Macintosh Pro­
grammers Workshop (MPW) environment. 

The Language System FORTRAN 
compiler includes extensions such as Do­
While, Implicit-None, structures and EN 
engineering number formatting. In addition 
to the extensions that support Apple's Sane, 
many extensions are compatible with VMS 
FORTRAN that runs on VAX minicomputers. 

The product, including MPW environ-

ment, costs $345. The software requires a 
Mac Plus, SE or II with hard disk. 
For additional information, contact Drew 
Steis, Language Systems Corp., 441 Carlisle 
Dr., Herndon, VA 22070; (703) 478-0181. 
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CallBack Tracks And 
Integrates Contacts 
Abend Associates announced Cal!Back, a 
relational personal information manager. 

Abend Associates' Cal!Back tracks and 
integrates contacts, deals and market infor­
mation to identify potential deals the user 
otherwise might miss. 

Cal!Back uses keywords - words or 
phrases that represent various aspects of your 
business - to identify important groups or 
individuals. As your market changes, 
Cal!Back allows you to cross-reference 
multiple keywords to identify new business 
opportunities. Through the use of option 
screens, Cal!Back allows each user to update 
the factors most important to his particular 
market. 

Cal!Back will run anywhere Oracle's 
RDBMS will, from PCs to workstations, 

minicomputers and mainframes. 
Obtain more information by contacting Scott 
Landman, Abend Associates Inc., 35 Fort 
Ave., Cranston, RI 02905; (401) 467-3890. 
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AOK.abc 2.4 Features 
Third Dimension 
AOK Software Products Inc. announced 
release 2.4 of the AOK.abc Spreadsheet. In 
release 2.4, AOK.abc's features include in­
telligent interpretation of the arrow keys in­
put to eliminate unnecessary repainting; pie 
charts and bar/comparison bar charts 
generated with a third dimension to provide 
a better visual effect; and the processing of 
RECALC, MOVE, COPY and RANGE 
commands without screen repainting. 

All users with a maintenance agreement 
will receive the release 2.4 update. AOK.abc 
is a fully Lotus-compatible spreadsheet for 
VAXJVMS users. 
For further information, contact Brian 
Danaher, AOK Software Products Inc., 1305 
Wiley Rd., Ste. 102, Schaumburg, IL 60173; 
(312) 884-7123. 
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DECUS Canada Symposium: 
February 20-24, 1989: 

Your Personal Invitation 
By: Marcus Schack, DEC US Canada Board of Directors 
Anne Murakami , DECUS Canada Symposium Coordinator 

Vancouver, the city of contrasts, the gateway to the Pacific. 
Whatever you are looking for , chances are you will find 

Unlock 
VAX 

Resources 
it here. 

This year's program will take place at the Hyatt Regency 
Hotel , known as the "Jewel of the Pacific". The Hyatt is 
convenientl y located in the heart of Vancouver's beautiful 
downtown district. Al l our semi nars and sessions will be 
held in the Hyatt Regency. As one of Vancouver's finest 
hotel s, you can take advantage of the other facilities such as 
pool, sauna, exercise and weight rooms. 

A full program is being organized, so plan to take in the full 
week's events. One day seminars (PSS) are scheduled for 
both Monday, February 20 and Friday , February 24 with 
sessions schedu led for Tuesday , Wednesday and 'Thursday. 

For a copy of our Program Update and 
Regi stration Form, or further 
information, please call 
Anne Murakami 
at (416) 597-3462 or 
Marcus Schack 
at (604) 985-3177. 
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With System 1032 
Application Facility 

System 1032/ AF integrates everything on your 
VAX: VMS services, 4GL, existing 3GL modules. 
Integrate at the menu level or invisibly weave 
everything together inside an application. 

CompuServe 
Data Technologies 
Tel : (617) 661-9440 
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Lyddia Takes Database 
From Graphics To Code 
Several major trends in database design have 
been integrated in a CASE product from 
Cascade Software Systems Inc. The software, 
called Lyddia, uses simple graphics to define 
data elements. It can draw an E-R diagram 
or print a data requirements document auto­
matically. It generates code for the database 
in various languages, including DB2, Focus, 
lnformix, dBASEIII Plus and Clipper. Lyd­
dia runs on an IBM PC or compatible. 

Lyddia is attractive for relational 
database management, including SQL. Data 
requirements can be defined by users and 
analysts interactively without introducing 
technical terms. Normalization is automatic 
and prototype source code for the entire 
database can be created in minutes. 

The product is priced at $895. 
More information can be obtained by con­
tacting Jean Chiniara, Cascade Software 
Systems Inc., 33 Bedford St., Lexington, MA 
02173; (617) 439-4410. 
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Visible Systems Offers 
Multiuser CASE Tool 
Visible Systems Corporation announced the 
release of version 3.0 of the Visible Analyst 
Workbench. This CASE tool now is multi­
user on Novell Netware LANs. Version 3.0 
requires Novell Netware Vl.O + (for 
multiuser LANs) and DOS 3.1 + . 

Version 3.0 enhancements reside in four 
areas: multiuser operation and communica­
tions, project administration, reporting 
capabilities and user interfaces. Large project 
teams can concurrently access the same proj­
ect. File and Record Locking automatically 
prevents record clashes and other network­
related problems. A USER function allows 
the project leader to assign access rights only 
to team members. 

The product is priced at $595 per 
module. 
For complete information, contact Stewart 
B. Nash, Visible Systems Corp., 49 Lex­
ington St., W. Newton, MA 02165; (617) 
969-4100. 
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CrossComm Adds T1 
Option To ILAN 
CrossComm Corporation has unveiled a 
unique Tl option for the !LAN network in­
tegration system. With this option, any 
Ethernet, StarLAN, fiber backbone or remote 
serial link can interface with up to three Tl 
links for high-speed communication. 

The !LAN ~ode allows file servers, 
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multiplexers, CAD systems and other high­
speed equipment to be integrated effectively 
into large corporate networks. 

The option provides two interfaces for 
connection to Tl links. A DSX-1 interface 
using an RJ45 connector eliminates the need 
for expensive Data Service Units (DSUs) by 
providing direct connection to a 1.544 Mbps 
Tl Channel Service Unit (CSU). A balanced 
RS-422 connection operates at data rates up 
to 2.048 Mbps for direct serial-line 
connections. 
To find out more, contact CrossComm 
Corp., 133 E. Main St., Marlborough, MA 
01752; (508) 481-4060. 
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Cognos Introduces 
PowerHouse Architect 
Cognos Inc. introduced PowerHouse Ar­
chitect for the VAX, a developer productivity 
tool for development and maintenance of 
PowerHouse applications. PowerHouse Ar­
chitect is a set of screen-driven utilities for 
PowerHouse. It offers extensive cross­
referencing facilities and three levels of 
automatic documentation for single files or 
full applications. 

The product will generate a fully func­
tional prototype of an application, including 
menus, data entry and modification screens, 
and reports. It reduces application mainten­
ance time by as much as 25 percent. Stan­
dardized applications and documentation also 

result in time savings in code reviews and 
staff training. 
For more information, contact Laura Dierker, 
Cognos Inc., 3755 Riverside Dr., Ottawa, 
ON K1G 3Z4; (613) 738-1440. 
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Emulex Offers Magnetic 
Disk And Tape Emulation 
Emulex Corporation has introduced two 
software drivers for its LX400 series of op­
tical disk subsystems that give VAX/VMS 
users a selection of disk and magnetic tape 
emulations. The new OD (disk) and OT 
(tape) drivers offer both magnetic disk and 
tape emulation in software. 

The OD driver is suited for applications 
that require random access to data. With this 
driver installed, the LX400 appears to be a 
huge read/write disk treated the same way 
as any other magnetic disk on the system. 
The OT driver makes the LX400 appear as 
a standard magnetic tape dcive. It's targeted 
for general archival applications requiring 
multivolume support for efficient disk usage. 

Optical disk subsystems in the LX400 
series are priced at $20,340 for Q-bus and 
$20,710 for UNIBUS systems. The OD and 
OT drivers are included in the price. 
For further information, contact Katrina 
Adney-Leslie, Emulex Corp., 3545 Harbor 
Blvd., Costa Mesa, CA 92626; (714) 
662-5600. 
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Emulex's OD and aT software drivers work with LX400 subsystems. 
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Over tb.e noise of 
corporate Issues, your 

depart.meat's 
computing needs are 

not always b.eard. Ia tb.e 
stack of tb.iags to do, 
tb.ey often wait at tb.e 

bottom of tb.e pile. 

RDM is the ON LY application developer designed specifically 
to get department software development done. More than 

just a database, RDM is a complete application development 
system AND full relational database - integrated into one 

flexible, table-driven tool. 

RDM's table-driven technology is a generation beyond con­
ventiona l database development. RDM supplies all the 

parameters that shape standard application components. You 
add your own custom-designed specifics. RDM eliminates -..-~::::_::::::.:=----..... ~!!!!!!!!!!!!!!!!!J~ 

the need to code and recode routine application featu res. 

RDM is nonlanguage, fi ll-in-the-form application develop­
ment. With no programming code to analyze, the learning 
curve is short and productivity increases. With or without 

software development specialists, you create the entire appli­
cation : data input forms, summaries and reports, command 

menus, on-line help files and processes to va lidate and 
manipulate data. You ' ll implement even the most procedural 

tasks - without procedural language syntax. 

A fter initial software development - your department's 
needs will evolve. RDM makes system modification and 

maintenance easy. You add new forms and reports - when 
you need to. You create new files or change data relationships 

- quickly. And without any change or rewrite, RDM appli­
cations will transfer and share data across 10 different operating 

systems. You save time and money with one software 
product for your VAX, PDP..11 and IBM-PC. 

S ince 1980, RDM has been the choice of more than 2500 
departmental application developers. For quick application 

development and easy maintenance, for increased productivity 
and extended portability, for stand-alone, integrated, 

distributed or networked systems .. . there's no better 
software solution than RDM . 

Find out how your 
applications can rise to 

the top of the stack. 
Call today. 

800-362-6203 
In Canada, call 800-255-6378 

••• ••• Interactive Technology, Inc. 
460 Park Plaza West 
10700 SW Beaverton-Hillsdale Highway 
Beaverton, OR 97005 
503-644-0111 
TLX 703920 
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Natural 1.4 Provides 
4GL Technology 
Software AG of North America Inc. an­
nounced 4GL development, performance and 
security capabilities for Natural, its 4GL 
application technology for VAX computers. 
Natural 1.4 provides VAX users with a fully 
functional 4GL technology for the rapid 

development of large-scale, high-volume 
applications. 

Natural 1.4's functionality includes the 
ability to call a Natural program from a 3GL 
environment and in-line DCL support. 
Natural Professional is an integrated interac­
tive test facility that enhances application 
development within the Natural environ­
ment. Natural Security provides comprehen-

//////////////////Ill/I/////// 

2.5 Gigabytes Unattended Backup 
Digi-Data's GIGASTORE™ provides 2.5 Gigabytes of data 

storage on a single T-120 VHS video cartridge. That permits backup 
of your largest disk drive on off-hours without an operator. 

Utilizing true read-after-write coupled with very powerful error 
correction , GIGASTORE gives you an unsurpassed error rate of 
1 in 1023 bits. In addition, you get a high speed search capability 
not available in most 9-track drives. 

GIGASTORE can be provided with an interface for DEC com­
puters, such as VAX and Micro Vax, for operation under VMS. It 
is also available with an IBM PC interface, operating under 
MS/DOS. 

Call Digi-Data, an organization with a 25 year history of 
manufacturing quality tape drives, at (301) 498-0200. 
T•GIGASTORE 1s a trademark of D1g1·Data Corporation. 

II 
OIGl-DATA CORPORATION 
8580 Dorsey Run Road ~~ 
Jessup. MD 20794-9990 Q~~\~\~S 

~ (3011 498-0200 .. , 0u' ~o 
•
--· Telex 87-580 \\~.,.,\,J\~ 

e . . . First In Value ''' 
In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 

England SL6 4DP • Telephone No. 0628 2955516 • Telex 847720 
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sive integrated security to the Natural 
environment. 

Natural 1.4 is priced from $6,250 to 
$50,000. Natural Security costs from $3,130 
to $25,000, Natural Security from $1,560 to 

$12,500. 
To learn more, contact Dan Villanueva, Soft­
ware AG of North America Inc., 11800 
Sunrise Valley Dr., Reston, VA 22091; (703) 
860-5050. 
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Primavera Adds More 
Than 100 Features 
Primavera Systems Inc. is shipping version 
3.0 of Primavera Project Planner and Prima­
vision for the VAX. The update, free of 
charge to all registered users, has more than 
100 new and improved features. 

Highlights include a scheduling capacity 
increased from 10,000 to 32,000 activities, 
expanded query capabilities and enhanced 
resource planning and control. Version 3.0 
has unlimited resource capabilities, making 
it suitable for research and development and 
engineering projects. Primavera supports 
VMS versions 4.7 and 5.01. 

Pricing for Primavera Project Planner 
and Primavision is $4,000 for the MicroVAX 
2000, $12,000 for the MicroVAX II and 
$30,000 for the VAX 8900 series. 
To find out more, contact Diane Dempster, 
Primavera Systems Inc., Two Bala Plaza, Bala 
Cynwyd, PA 19004; (215) 667- 8600. 
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DLC Develops 
Multilingual Software 
Digital Linguistix Corporation (DLC) has 
developed a multilingual, multicurrency fi­
nancial software system. Providing true 
foreign currency translation and revaluation 
capabilities, the fully integrated International 
Business System (IBS) system enables users 
to penetrate and adapt to any country's 
language, regional dialects and currencies, 
conforming to all accounting and financial 
reporting requirements. 

The system generates screens, reports, 
forms and financial statements from a single 
common database, with no duplication of 
files or records. Companies instantaneously 
can communicate accounting and business 
information in customer-specific languages 
and currencies. 

Supporting SMA/Pick-based systems 
like IBM and DEC, the JBS system is hard­
ware independent. 
To find out more, contact Peter R. Schudde­
kopf, Digital Linguistix Corp., 136 Madison 
Ave., New York, NY 10016; (212) 684-5220. 

Circle 535 on reader card 
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Make 
Connections 
with 
WordPerlect 
for Ultrix 

Files created with 
WordPeifect for Ultrix 
transfer to WordPeifect 

for other systems. 

WordPeifect for Ultrix 
lets you easily convert 

data to other programs. 

A large base of 
WordPeifect users 

ensures you're not alone. 

WordPerfect' word processing 
software for Ultrix systems 
was recently released by 

WordPerfect Corporation. With 
WordPerfect on Ultrix systems, VAX 
users will enjoy even more connectivity 
with WordPerfect than ever before. Not 
only can WordPerfect files transfer to VMS 
systems, but to many other mini, 
mainframe, and micro computers. 

Refined Word Processing 
WordPerfect connects you to an unrivaled 
feature set including the integrated 
Speller, Thesaurus, Math, Columns, 
Footnotes, Endnotes, Merge, Macros, 
and more. 

Ultrix systems have rarely experienced 
the variety of features WordPerfect offers. 

Document Portability 
Connect across computer platforms by 
sharing documents with other WordPerfect 
users on IBM, Macintosh, 
Apple II, Atari, 

Amiga, and Data General computers. If 
you've learned WordPerfect using any one 
of these computers, you will find it simple 
to use WordPerfect on any of the others 
as well. 

Along with WordPerfect for Ultrix 
systems, WordPerfect has recently been 
released for a wide variety of UNIX 
systems. To date, these include versions 
fortheAT&T3B2, theAT&T6386WGS, 
the Pyramid, the Sun3, the Sun 386i, the 
HP 9000 Series 300, the NCR Tower 32, 
as well as SCO XENIX System V 386 and 
Microport System V 386. 

Industry Standard 
With over two million licenses sold, 
WordPerfect connects you with a large 
base of users. WordPerfect has become 
the best selling word processing program 
among individuals, businesses, and 
government agencies throughout the 
world. You are likely to find WordPerfect 
experts within your own company. And if 
you use temporary help, chances are 
they've had WordPerfect training. 

Document Conversion 
Connect WordPerfect with other 
application programs using WordPerfect's 
Convert utility. DCA document conversion 
allows data exchange between 
WordPerfect and other applications with 
DCA capability. In addition, WordPerfect 
can directly read and write 
ASCII files. 

Unmatched Support 
Connect with WordPerfect technical 
support operators who don't hang up after 
90 days. There is no telephone support 
contract to buy. Simply call us today, next 
year, or any time you have a question 
about WordPerfect. We'll be happy to help. 

A Dependable Company 
Connect with a company that has been 
producing reliable computer software 
since 1979. A company dedicated to 
producing the finest products available and 
to providing first-rate support for those 
products. For more information on 
WordPerfect for Ultrix or other VAX 
products, call (801) 222-5500. 
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WordPerfect 
CORPORATION 

1555 N. Technology Way 
Orem, Utah 84057 
Telephone: (801) 222-5500 
FAX: (801) 222-5577 
Telex: 820618 

Wxt!Perfttti:;a regi h:redtndemartof.\\OrdPerfectCorporatioo AB other brand and 
product names ;m• trademarks or registereil trademarki. d tlk>ir mpec11ve romparue~ 



e ¥Stem 
The Data Analysis Tool You Won't Outgrow. 

I f your job demands a 
powerful data analysis tool, 
the SAS® System is your 

solution. The SAS System gives 
you ready-to-use procedures 
for performing every kind of 
analysis-from simple descrip­
tive statistics to advanced 
regression, analysis of variance, 
discriminant analysis, cluster­
ing, scoring, and more. 

The SAS System reads data 
in any structure from any kind 
of file. You can create new 
variables, modify old ones, com­
bine files, detect errors, and 
accumulate totals. Once your 
analysis is complete, you can 
report your results in lists, 
tables, charts, or plots. 

* Computer Intelligence, January 1986. 

warehouse Inventory Report - 16JAN87 

Quantity Quantity Projected 
on Hand on Order Reorder Date 

123980 10000 THU, FEB 12, 

89450 5000 FRI, FEB 20, 

20110 1000 MON, MAR 30, 

8585 0 TUE, FEB 10, 

360003 15985 500 TUE, FEB 10, 

592853 469120 20000 WED, FEB 18, 

87 

87 

87 

87 

87 

87 

For details, send 
us your name and 
address. Or call a 
Software Sales 
Representative today. 

The SAS System. 
It's the most 
widely installed 
tool for data 
analysis among 
VMS users* ... 
And more. 

And as your needs grow, 
the SAS System grows with 
you. All the tools you need for 
color graphics, forecasting, 
modeling, "what if" analysis, 
project management, optimiza­
tion, and quality control are 
available in the SAS System. 
You choose the products you 

lfli 
SAS Institute Inc. 
SAS Circle D Box 8000 
Cary, NC 27512-8000 
(919) 467-8000 
Fax (919) 469-3737 

need, and enjoy the 
same easy-to-use 
language and 
syntax in each. Plus, 
you can use the 
same software on 
your personal 
computer. 

Lots Re 

The SAS System runs on Digital Equipment Corp.'s VAXlllll series 
minicomputers and workstations under VMS.r-as well as other main­
frames, minicomputers, and personal computers. ----- roduct· 

Lots I Re~ ------- •orr Rat 

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. 
Copyright 0 1987 by SAS Institute Inc . Printed in the USA. 
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foll?ag.Je 
$995 

~Pl.I§ 
$1295 

Includes battery 
and modem 

$995 Colleague Portable Terminal includes: 
• 20 Auto Connecr!Auro Dial Channels 

• 20 Programmable Function Keys per channel 
with numeric/application keypad support 

• Full 25 Line x 80 Column Supertwist Display 
• Internal 30011200 bps Auto Answer/Auto Dial Modem 

with MNP* error-correcting protocol 
• 150-19.2K bps RS-232 Port & Parallel Printer Port 

• Internal 15-Hour Battery with Recharger 
• VT-5211001220 Emulation 

• Compact - 7.5 lbs.; 13" x 10" x 25/s" 

u~~~~\t\~ 
~~U\~ 
\QUCt\' 

$1295 Colleague PlUS a\so \nc\udes: 
• Full-Featured Internal Wmd Pmcessm 
• Data CapturelSendlScreen-SnalJ 
• Session RecordlPla'lbac\<. 
• 65K ol Non-volatile Rt>.M Stma(de 
Also Available: , 
• External Numeric/t>.pplication l<.e'jpad - ~ljS.IJIJ 

• 2400 Baud Internal Modem - ~21JIJ .IJIJ 

• Backlit Screen - $200.00 
• Ink Jet Printer 
• Carrying Cases 

Evaluation Colleagues available. Call 1-800-553-6773 lin Ohio-. ljY3-'a'2lj-\)'Q'Q\)\ 

581 Northland Boulevard Cincinnati, Ohio 45240 
CORPORATION 

VT is 1 Registered Trademark of Digital Equipment Corp. Random llld ColellQUI n lrldernarts of Random Corpo11tion. 

"MNP is a R~stend Trldemark of Micrucom, Inc. 
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Allen-Bradley Announces 
Alliance With DEC 
Allen-Bradley Company announced an 
alliance with DEC that's important in in­
tegrating the industrial control and informa­
tion management environments. In coopera­
tion with DEC, Allen-Bradley has developed 
a new generation of industrial control 
systems, the Pyramid Integrator. This 
modular system of hardware, software and 
communications products includes the 
PLC-5/250 Programmable Controller; 
CVIM vision module, an advanced con­
figurable vision module; and a MicroVAX 
Information Processor module. 

The product is a modular, field­
expandable, industrially hardened product. 
All modules are the next generation of Allen­
Bradley products, representing improved 
cost/performance and migration from the 
current product lines. 

The Pyramid Integrator will be available 
for delivery to selected customers in the sec­
ond quarter of 1989. 
For more information, contact Rob 
Spademan, Allen-Bradley Response Center, 

Dept. PC/122-508, P.O. Box 92846, 
Rochester, NY 14692; (216) 646-3173. 

Circle 534 on reader card 

Foresight Prototypes 
Real-Time System Design 
Athena Systems Inc. has announced Fore­
sight, a tool that enables systems to perform 
interactive, animated simulations of em­
bedded real-time system designs under 
various operating conditions. This graphics­
based package can reduce development costs 
of complex real-time embedded systems by 
allowing engineers to test assumptions and 
uncover design errors before software and 
hardware implementation efforts begin. 

Foresight is an integrated set of graphics­
based software tools that enables engineers 
to build working prototypes or executable 
models that include the logic and timing 
behavior of the embedded real-time system. 
Engineers can present test cases to the 
Foresight model and view the flow of data 
and the outputs as they would occur in the 
final system. 

Foresight is priced at $23,680 for a 

10-user license. The package runs on UNIX 
with the X Window System windowing 
environment. 
For more information, contact Pete Heller, 
Athena Systems Inc., 139 Kifer Ct., Sunny­
vale, CA 94086; (408) 730-2100. 
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Cincom Upgrades 
Control: Manufacturing 
Cincom Systems Inc. announced Con­
trol:Manufacturing release 6.3. The release 
offers systemwide enhancements, functional 
enhancements and an advanced module, Proj­
ect Cost Control (PCC). Control:Manu­
facturing is a manufacturing information 
management system that encompasses 15 
integrated modules. The system provides 
support for planning, operational and finan­
cial activities. 

Enhancements and features include on­
line documentation, with the capability to ac­
cess all function, database and report doc­
umentation on-line; on-line message text 
maintenance, with the capability to add and 
maintain all error and warning message text 

Sf SIT PRINTER SPECIAL I ntroducinr: ... 

D Dataproducts,line matrix printers 
Model* List 
LM 315 $ 6,895 
LM 615 $ 8,795 
LM 900 $21,595 
LMl 200 $27 ,595 

Special** 
$ 4,995 
$ 6,295 
$14,995 
$19,995 

Why choose Dataproducts' printers ?? 
RELIABLITY - Mean time between failure up to 8600 hours 
PRINT QUALITY - LM printhead produces square dots -
27% more area than dots. 
THROUGHPUT - Slew speed up to 25" per second in test 
mode up to I 00 ips for graphics 
FLEXIBLITY - LM Series let you print accurate bar codes, 
high density text, graphs, charts, and forms 
SERVICE - Maintained by The Hewlett-Packard Company. 
INTERFACES- RS232, Ccntronics, and DPC 

Distributed by: 

S/S/T Software Systems Techology, Inc. 

305 Broadway, New York, NY 10007 

(212) 964-9600 or Fax (212) 233-4678 

•Model# indicates 300, 600, 900, 1200, LPM 
...,Special ends 2/15//89 
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VMS Advanced Device Driver Techniques 
By Lee Leahy and Jamie Hanrahan 

To order your copy, send $59.95 plus $3.00 
for shipping ($5.00 to Canada) to : 
Professional Press Inc., P.O. Box 503, 
Spring House, PA 19477-0503 

Written for computing pros who want to learn 
more about ... 

• Simple VMS Device Drivers 
• Full Duplex & State Machine-Based Drivers 
• VAX BI Drivers 
• User-Written ACPs 

VMS Advanced Device Driver Techniques 
- ORDER FORM 

[ ) Send ___ copy(ies) 

[ ] Check/Money order enclosed for $ ___ _ 

Charge $ ___ to [ ] VISA ) MasterCard 

Account # Exp. Date __ / __ 

Signature Date ____ _ 

Address. ____________________ _ 

City _____________ State __ Zip __ _ 

Country __________ Phone( 

PROFESSIONAL PRESS INC. 
921 Bethlehem Pike, Spring House, PA 19477 (215) 542-7008 
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DB/EXPO '89: THE CONFERENCE 

soL 

NORM DE NARDI ENTERPRISES 
289 So. San Antonio Rd ., Suite #204 
Los Ahos, CA 94022 (415) 941-844-0 

The three-day DB/EXPO Conference provides in-depth database information from leading experts including: 

1. Technology Advances 2. A Development 3. An Information 
Database: The Next Five Years, Architecture Architecture 
keynote speakers from IBM - Understanding the CASE Micro DBMS's: Host 
Jnan Dash, and DEC - Marketplace, Vaughan P. Merlyn Compatibility and Connectivity, 
Barry Rubenson. (CASE Research) Richard Finkelstein (Performance 

Database Architecture and 
Performance, Colin J. White 
(Editor /publisher lnfoDB ) 

The Role of Distributed 
Database, C.J. Date (Codd & Date) 

Database Directions, Panel 
discussion chaired by Sharon 
Weinberg (Codd & Date) 

Using CASE: Customer 
Experiences, Linda Nadeau 
(Knowledgeware) 

New Development Technologies, 
panel discussion chaired by 
Paul Winsberg 

Al and Database 
Dr. Larry Harris (Al Corp) 

DB/EXPO '89: THE EXPO. 

Computing) 

Developing an Information 
Architecture, Jeff Tash (Database 
Decisions, Inc.) 

Putting it all Together, panel 
discussion, including, Umang 
Gupta (Gupta Technologies) and 
Jnan Dash (IBM) 

Featuring over 100 exhibits -·· See the latest hardware and software dedicated to all your Database needs, large or small. 
manufactures indude -

ORACLE, RTI, DEC, INFORMATION BUILDERS, NATURAL LANGUAGE, COGNOS, TERADATA, IBM, CANDLE, GUPTA . 
__ Here's You__r_Ticket! _ __ __ __ _______________ _ 

. LLJ 
z :z 
20 
!ii I- January 31 February 2, 1989 
~L >--------­xo 
w <t: 

NORM DE NARDI ENTERPRISES 
289 So. San Antonio Rd. , Suite #204 
Los Altos. CA 94022 

i~11~ ~l~~~AIL 415-941-8440 

NAME 

COMPANY· 

TITLE 

ADDRESS· 

PHONE 

D Please send me complimentary information to exposition only. 
I am interested in: D Attending the conference D Exhibitor information 
(Advanced conference registration fee $595.00. After December 1st, $650.00.) 
D Enclosed is my advance registration fee check in the amount of ____ _ 



on-line; and the fiscal calendar facility, a 
common component for PCC and other fi­
nancial components. Release 6.3 is available 
on the VAX platform. 

The price range for the PCC module is 
approximately $45,000 to $80,000, depend­
ing on hardware platform and configuration. 
For additional information, contact Ronald 
R. Hank, Cincom Systems Inc., 2300 Mon­
tana Ave., Cincinnati, OH 45211 ; (513) 
662-2300. 

Circle 537 on reader card 

The Renaissance Series 
Provides Flexibility 
Ross Systems announced a new generation 
of software called The Renaissance Series. 
Based on Ross' MAPS financial management 
and accounting software, The Renaissance 
Series integrates "mainframe-class" financial 
software with business productivity tools in 
an operating environment on the VAX. 

At the center ofThe Renaissance Series' 
design is a framework that enables true in­
tegration of applications into a single oper­
ating environment. The Renaissance Series 
gives users the flexibility to access informa­
tion easily throughout a VAX computer sys­
tem, not just information within the Ross 
product line. Features include a compre­
hensive accounting office environment that 
enables users to access critical information 
in all VAX applications quickly and easily. 

Prices begin at $23,000, depending on 
CPU. 
To learn more, contact Laura Olson, Ross 
Systems, 1860 Embarcadero Rd ., Palo Alto, 
CA 94303; (415) 856-1100. 

Circle 542 on reader card 

CompuServe Accesses 
VAX Data Sources 
CompuServe Data Technologies announced 
access to Ingres, Oracle, RDB and DBMS-32 
data. Using the System 1032/End··User Fac­
ility (EUF), users can query and report on 
VAX data in these sources as well as data in 
System 1032 and RMS. 

System 1032/EUF takes a PC-like, win­
dow-based approach to reporting, querying 
and updating data. It relieves programmers 
from building applications for every infor­
mation need. Through a single front end, 
non-programmers can access and join up to 
32 System 1032, Ingres, Oracle, RDB, 
DBMS-32 and RMS files in a relational data 
view. The product is an add-on module to 
System 1032 4GL/DBMS. 

System 1032/EUF with access to System 
1032 and RMS data costs $300 for a VAX­
station to $18,000 for a VAX 8840. Access 
to additional VAX data sources ranges from 

150 

$75 to $4,500 for each, depending on 
hardware. 
For more information, contact Leslie Scott, 
CompuServe Data Technologies, 1000 
Massachusetts Ave., Cambridge, MA 02138; 
(617) 661-9440. 
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Easyway Product Creates 
Multiple Server Links 
Able Computer Inc. has introduced its 
Easyway LAN Repeater, which can be used 
in any Easyway network to increase the dis­
tance between the host computer system and 
distributed terminal servers. It also can be 
used to create multiple server links, increas­
ing the configuration flexibility of the Easy­
way network, even when the distance be­
tween the host computer and terminal server 
isn' t a major restriction. 

Able Computer's family of Easyway 
LAN products combines low-cost, high-per­
formance twisted-pair wiring technology 
with full Ethernet/LAT compatibility and 
direct connectivity to Q-bus, UNIBUS and 
VAXBI bus. The Easyway product series 
gives users a modular, building-block ap­
proach to networking with an easy-to-use 
network control system. 

The product is priced at $850. 
To find out more, contact Paul Singh, Able 
Computer Inc. , 2567A S.E. Main St., Irvine, 
CA 92714; (714) 553-1188. 

Circle 541 on reader card 

6200 Series Provides 
Total Storage Solution 
Micro Technology Inc. has introduced its 
6200 series of high-capacity storage arrays, 
which features built-in 8mm 2.3-GB tape 
cartridge backup. The 6200 series is designed 
to provide users of DEC DSA-based control­
lers and servers and users of MicroVAX with 
a total storage solution in a compact 5 '!• -inch 
form factor. 

The 6200 series is available in capacities 
ranging from 565 MB to 20 GB. The prod­
uct provides a one-to-one ratio of backup 
capacity to on-line storage. 

Prices for the 6200 series range from 
$23,000 to $388,000. 
Find out more by contacting Tom Raimondi, 
Micro Technology Inc. , 1620 Miraloma Ave., 
Placentia, CA 92670; (800) 999-9MTI; in 
CA, (714) 632-7580. 
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LaserStor Features 
SCSI Interface 
Storage Dimensions introduced an extensive 
line of high-capacity, high-performance op-

tical- and hard-disk storage subsystems for 
Macs. Called MacinStor, the product line 
ranges from 45 MB to over 800 MB in 
capacity. 

The MacinStor product family includes 
LaserStor, an 800-MB write once, read many 
(WORM) optical drive, internal hard-disk 
subsystems for the Mac SE, II and IIx, and 
two classes of external hard-disk subsystems: 
zero-footprint models designed to fit under­
neath the Mac Plus and SE, and high­
capacity models. 

The LaserStor subsystem is designed for 
data-intensive applications, such as desktop 
publishing, CAD/CAM, image processing, 
database distribution and document storage 
and retrieval. LaserStor features a SCSI in­
terface and one 800-MB media cartridge. 
The plug-and-play subsystem has a one-year 
warranty and FCC and UL approvals. 

Prices for the MacinStor family range 
from $1,249 to $7,999. 
For additional information, contact Greg 
Brashier, Storage Dimensions, 2145 
Hamilton Ave., San Jose, CA 95125; (408) 
879-0300. 
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WordPerfect Offers 
4.2 For ULTRIX 
WordPerfect Corporation announced Word­
Perfect 4.2 for ULTRIX systems. Word­
Perfect 4.2 for ULTRIX running on VAX 
computers requires 547K memory for the 
first user on the system and 182K for each 
subsequent user. 

WordPerfect 4.2 for UNIX systems is 
fully compatible with the corresponding PC 
version and includes such features as snaking 
and parallel columns, line numbering, macros, 
table of authorities and a rectangular block/ 
move feature. WordPerfect for UNIX sys­
tems contains a 115,000-word speller and a 
thesaurus with more than 10,000 headwords. 
The program also allows users to open as 
many as nine documents simultaneously. 

The price of WordPerfect 4.2 for 
ULTRIX systems ranges from $995 to 
$19,000, depending on the machine. · 
For more information, contact Rebecca 
Mortensen, WordPerfect Corp., 1555 N . 
Technology Way, Orem, UT 84057; (801) 
227-4069. 
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Digicalc II Features 
User-Defined Logic 
Timeline Inc. has announced Digicalc II, a 
multidimensional, intelligent spreadsheet for 
VAX systems. Digicalc II has integrated 
graphics and a link to PC products such as 
Lotus 1-2-3. 
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Digicalc II is a completely redesigned 
version of Digicalc. Written in C, it's up to 
five times faster that Digicalc and uses one­
fifth of the disk space. New features include 
user-defined logic; use of tables to store rela­
tionships, equations, formats and commands; 
and implementation of two standard user in­
terfaces (keypad commands similar to EDT 
and slash commands similar to Lotus). Digi­
calc II is optimized for use in business 
applications. 

The product is priced between $5,000 
and $12,000, depending on CPU. The price 
includes graphics and PC link. 
To find out more, contact Lawson Abinati , 
Timeline Inc., 3055 112th Ave. N.E., Ste. 106, 
Bellevue, WA 98004; (206) 822-3140. 
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Versatec Enhances 
8500 Series Plotters 
Versatec has announced productivity 
enhancements for the 8500 series of elec­
trostatic plotters. The automatic media cut­
ter cuts electrographic media via a dedicated 
operator panel control key or under program 
control. This option cuts ANSI-standard or 
user-defined page sizes. The media cutter 
enables each drawing to be cut automatically 
to specified length. Multiple copies are cut 
automatically and uniformly, without requir­
ing the plotter to stop between drawings. 

The automatic media winder option is 
ideal for those who need to plot in a remote 
environment or with unattended operations. 
The media winder mounts on the front of 
the plotter and can accept a 500-foot-long 
roll of electrographic media. 

The media cutter is priced at $995, the 
media winder at $1,495. 
For more information, contact Versatec, 2710 
Walsh Ave., Santa Clara, CA 95051; (800) 
538-6477; in CA, (800) 341-6060. 
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ANC-208 Features 
Two AU I Ports 
American Network Connections Inc. (ANC) 
has announced a LAN intra-connection 
product, the ANC-208 10-Segment Ethernet 
Repeater. The ANC-208 provides a repeater­
interconnection between two Standard 
Ethernet (10Base5) coaxial segments and 
eight Thin Ethernet (10Base2) coaxial seg­
ments. The product is fully compliant with 
the Ethernet V2/IEEE 802.3 repeater speci­
fications for CSMA/CD 10-Mpbs operation. 

The ANC-208 has two AUI ports and 
eight BNC-type ports. Preamble bits for 
each packet received are amplified, retimed 
and regenerated, then a new packet is trans­
mitted out on all ports with the data un-
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Network DEC to UNIX? 
(JJW !Joa Dillit !<1tO<u--{J)tl1 !left; !Joa! 

TCP/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? 

rM VM.Q R~X RT-11, IA.Q Ad T~',K-PluJ ... 
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. 

Dufj.Hd 7i B~ !Joa ... 
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. 

"FD-Le~ A1111~ ... 
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! 

Ji/iA,eJtii,? Call Process Software Corporation today. 

~~~ 413-549-6994 
35 Montague Road• PO Box 746 •Amherst. Massachusetts 01004 

DEC. IAS. RSX. RT· 11 . UNIBUS. VAX. and VMS are Digital Equipment Corporation trademarks. Unix is an AT&T 
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark. 
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CONNECTIVITY PROBLEMS? 
Now XCOM 6.2 software solves them for you. 

If you need to move files, autput, or jobs 
between computers, and heed a one-stop 
solution for making it all work now, XCOM 
6.2 is your clear choice. 

XCOM 6.2 is ready-to-use LU 6.2 soft­
ware that moves files - Hassle Free -

between mainframes, minis, and PC's. It lets 
you enjoy the full power of LU 6.2 data 
transfer, while handling all the protocol 
details for you. You' ll develop and maintain 
applications more quickly and easily, while 
saving on installation, training, and support. 

XCOM b.2™ 
the Connectivjty Solution · 

Moves data efficiently between a wide range of computers ... 

VAX 

VM AS/400 APOLLO/SUN TOKEN RING 

MYS S/3X VAX PC AT&T3B2 OTHERS 

..,. Peer-to·Peer. Unattended, bi-directional file transfer. 

..,. Fast and Efficient. Eliminates terminal emulation overhead and data format limitations. 

..,. Reduces Costs. Eliminates costly NJ E, transparently replaces RJ E. 

..,. Re-Directs Print Output. Access remote devices with standard print commands. 

Join the leading organizations that rely on XCOM 6.2 data transfer. 
Call or write now. No obligation. 

212-766-4400 Software Dept. 8110 

(s~ectP"m) SPECTRUM CONCEPTS, INC. 
150 Broadway Software 8110 New York, N.Y. 10038 
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BUILD YOUR 
COMPIRER UBRARY 
DEC PROFESSIONAL 
Back Issue Sets 
Now Available! 
DEC users read our magazine 
from cover to cover, use it and 
reuse it to help solve daily 
problems, improve their 
professional skills, and widen 
their perspectives. 

Now you can build your 
computer library, receive 
issues you missed and 
replace well-worn copies. 

Order the 52 available 
back issues of 
DEC PROFESSIONAL, 

July 1983 to present, 
as a set and save. 

Order Now! Supplies are limited! 

TO ORDER CAU f215J 5'2·TOOB 111111 10ur Cl'ldll card 1n1arm111on. or como1111 
and /'I/Urn ,,,, Ol'tlBr larm /JBIOW. l'IYmBnl mull /JB lnC/UdBd Willi 10ur Ol'tlBf. 

T Clip and Send T T Clip and Send T 
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BACK ISSUE ORDER FORM DEC PROFESSIONAL 
D Please send set(s) of 52 available back issues of 

DEC PROFESSIONAL. $156 for each set ordered. Includes ship­
ing by surface mail . Add $10 for each set delivered to Canada. 
PLEASE MAKE PAYMENT IN U.S. DOLLARS, DRAWN ON A U.S. BANK. 

D Check enclosed for $ ____ _ 

D Charge to: D VISA D MASTERCARD 

Account# 1 I I I I I I I I I I I Ex. Date 

Signature Date 

NAME 
PLEASE PR.INT 

ADDRESS 

CITY STATE ZIP 

COUNTRY TELEPHONE( 

Mail completed form with payment to: 
PROFESSIONAL PRESS INC. , P.O. Box 504, Spring House, PA 19477-0504 

DP0189 

changed. Collision detection, jam generation, 
collision fragment extension, automatic seg­
ment isolation, and reconnection are 
provided. 

The ANC-208 is priced at $2,495. 
To learn more, contact Stephen M. Loring, 
ANC Inc., 179 E. Tasman Dr., Sanjose, CA 
95134; (408) 922-1600. 

Circle 550 on reader card 

RACS Series Attaches 
To DSA Controllers 
Exsys Storage Systems has added SMD disks 
to round out its line of RA-compatible ESDI 
disk drives. The Exsys RACS series ofSMD 
drives can be attached to all DSA controllers. 

Like the ESDI product, the SMD prod­
uct comes with a built-in disk exerciser and 
formatter. The features allows new drives to 
be tested, exercised and formatted at the 
customer site without any additional equip­
ment or service personnel. 

The RACS series allows one to four 
SMD drives with transfer rates up to 2.75 
MB per second. It also allows formatted 
capacities from 600 MB to over 2 GB to be 
connected to a single DEC controller port 
when used in a disk array configuration. Us­
ing high-performance eight-inch SMD disk 
drives, such as the CDC Sabre Series, the 
RCS series offers reliability and greater 
capacity than DEC's RA 90. 
For more information, contact Exsys Storage 
Systems, 1340 Tully Rd., Sanjose, CA 95122; 
(408) 292-0343. 

Circle 551 on reader card 

Cumulus Introduces 
Letter-Quality Terminal 
Cumulus Technology has introduced a letter­
quality alphanumeric terminal designed for 
DEC users. The DCT achieves display quality 
through optical ergonomic features including 
a 15-inch flat-face, soft-white display screen, 
a 75Hz refresh rate that eliminates flicker and 
large characters that enhance readability. 

User functionality is enhanced by built­
in desktop accessories. A keystroke activates 
a calculator, calendar, personal file systems 
and notepad . The DCT includes a battery­
operated clock, eight pages (16K) of display 
memory, 16K of non-volatile memory, a 
80/132 column display, a keyboard that em­
ulates the DEC keyboard, and dual com­
munication ports. The product is compatible 
with the VT-320 terminal. 

The DCT is priced at $649 for single 
purchases, including a five-year warranty. 
To find out more, contact Robert Alan David, 
Cumulus Technology, 1007 Elwell Ct., Palo 
Alto, CA 94303; (415) 960-1200. 

Circle 552 on reader card • 

DEC PROFESSIONAL 



WHO'S ON DEC.?? 
WE ARE!!! 

BOSTON BOARDS & SYSTEMS, INC. 
55 Rear Main Street, Kingston, MA 02364 

5 Years/$5 Million+ in Annual Sales/ 10,000 Sq Ft/ Test Bays 
Full Tech Support/ Outstanding Sales Engineers!! 

( 617) 585-7777 
Our Guarantee is Our Reputation! I 

Boston Boards 
& 

Systems 

DRIVES!! 
RA60 
RASO 
RA81 
RA82 
SA/482 
RA/70 

CLUSTER!! 
HSC5XBA 
HSC5XCA 
HSCSOAA/CA 
HSC70 
etc. 

ETHERNET!! 

Make One More Call: Ask for Sales!! 
Urgent: MVII Buyers: Any Custom Configuration 

Over $1,000,000 in MVII Inventory!! 
Boston Boards 

& 
Systems '89PRICE REDUCTION!!! 

READY TO SHIP!! DEC SYSTEMS!! 
TU78 
TU80/81/+ 
TK50/70 
CONTROLLERS 
RD53 
RD54 

SC008AA/AC 
C1750 
Cl780 
CIBCA 
KDB50 
KDA50 

COMMUNICATIONS!! 
DHUll 
DHVll 
DZQll 
DEST A 
DESVA 

DMZ32 
DELQA 
DEQUNA 
DEC SERVER 
DSRVA 

11/03 
11/23 
11/73 
11/24 
11/44 
11/70 
l l/83 
11/84 

11/725 
11/730 
11/780 
11/785 
VAX8200 
VAX8300 
VAX8600 
VAX8700 

WE ALSO BUY NEW & USED ~r.M . 
EXCESS *DEC INVENTORY EMC2 EfabJ!C.. c~~L ~ KENNEDY rwrnv =•ICIDr· 

FAX: 617-585-6211 
TELEX: #920-038BBS *Digital is a registered trademark of Digital Equipment Corporation 
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DEC* DEPOT REPAIR • DEC* SERVICE TRAINING 
DEC* SPARE PARTS 

~e.,i - 1-YEAR WARRANTY ON ALL EQUIPMENT SALES & REPAIRS- "'"If. 
L a F • 11 YEARS IN THE DEC* BUSINESS 

0 u A • PDP 8 TO VAX, AND PERIPHERALS COVERAGE w A s 
L T • 5 DAY STANDARD TURNAROUND ON REPAIRS 

c I • OPTIONAL 24 HR. E;:MERGENCY REPAIR 

0 T s • ADVANCE SWAP/ EXCHANGE PROGRAM 

s y 
T 

p 
R 
0 
D 
u 
c 
T 
s 

E • LEASING OR RENTALS 
R 
v • FLAT RATE REPAIR PRICESNOLUME DISCOUNTS 

I • UPGRADES AND ECOs AT NO ADDITIONAL COST 

c • TRAINING, AT YOUR FACILITY OR ESS's 

E • AN INVENTORY IN EXCESS OF 100,000 ITEMS 

• SAME DAY SHIPMENTS ON PURCHASES 

• OPTIONAL 24/7 COVERAGE 

• PERSONALIZED SERVICE/ COMPETITIVE PRICES 

~e.,i - CDct DEPOT REPAIR & SPARES - ;tr.,,.. 

is 

CALL US FOR QUOTES 
REPAIRS BUYING SELLING 
RENTINGfTAAINING LEASING 

PHONE: 414-255-4634 

FAX: 414-255-5418 

TELEX: 260183 
ESS LTD MEFS 

Your Answer for DEC* Repairs & Spares 

EUROPE 
NEEDS YOUR 

DEC EQUIPMENT NOW 
ICEX, Inc. has more than 10 years experience 

selling DEC hardware in Europe . We pay CASH 
for DEC peripherals and systems to sell to our 

European customers. Take advantage of the low 
U.S. dollar and call 

1-800-222-4239. 

DEC is a registered trademark 
of Digita l Equipment Corp . 

• ,:;r 
International Computer 

Exchange , Inc. 
740C South Pierce Ave. 

Louisville. Colorado 80027-9989 
303/666-5400 
Telex: 292682 

FAX: 303/666-7054 

DEC PRO's . 
used 

EQUIDmenl 
c1ass111eds 
give VDU 

more value 
tor vour 

euu1omen1 
dollar. 

Mvertisers: 
If you want to reach 

the largest number of 
computer professionals 

working in the DEC 
environment, call: 

Many buyers look at used 
equipment first because they 
know that performance is 
the real issue. In DEC PRO's 
Used Equipment classifieds, 
you 'll reap the benefits of a 
rapidly changing DEC 
marketplace by getting the 
proven power and perfor­
mance you want NOW -
at the price you want to pay 
NOW! 

Don't be a victim of vapor­
ware. Go for the goods with 
a proven track record. Go 
for them in DEC PRO's Used 
Equipment classifieds! 

Be sure to look for us in 
DEC PROFESSIONAL, and 
online in our ARIS electronic 
bulletin board (215) 542-9458. 

****** 

Mary Browarek 
(215) 542-7008 

DEC Equipment At Wholesale Prices 
1 OOO's of Items in Stock 

Tested and Ready to Ship 
SAMPLE INVENTORY LIST 

MEMORY/COMMUNICATIONS MICRO VAX II System .. .. ......... Call 
MSV11 -LK ............................... $95 BA 11-NC ......... ....................... $295 
MSV11 -PK ............................. $195 BA11-SA ................................ $395 
MSV1 1-PL ............................. $295 H9642-AB ............. ................. $195 
MSV1 1-MB ............ ................ $550 H9642-AP ....................... ....... $795 
MS750-CA ............................. $250 H9652-MF .......... ..... ............... $795 
DZV11-M ................... .. .. ........ $350 TAPE/DISK DRIVE/ 
DMF32-M ............. ............... ... $295 CONTROLLERS/PACKS 
DZ11-E .... .. ......... .. .................. $295 RA60-AA .. .. ......................... $6,900 
CS21 ............... .. .... ......... .... .... $350 RL02-AK .......................... : ..... $295 

MISC. RL02K-DC ................................ $45 
LN01 ................................... $1,000 RX02-BA ................................ $295 
FP750 ................................. $1 , 100 Fuji 2312 (BOMB) ................... $800 

CPU'S/CHASSIS/CABINETS Fuji 2322 (168MB) .............. $1 ,500 
KDF11 -BA (11 /23+) ........... .... $395 Fuj i 2351 (474MB) .............. $3 ,900 
KDJ1 1-BC (11173) .... .... .. .... $3 ,500 CDC 9766 ............................ $1 ,200 
KDJ11 -BF (11 /83-84) ... ...... $6,000 Emulex SC03 ......................... $395 
11 /780XA-AE ........... .. ......... $9,200 Emu lex QD32 .. .. ..................... $795 
11 /44-CA ............................. $2,200 TQK25-EA ...... .. ...................... $900 
11 X84-BA ............... .... .... .. $12,000 TSV05-AB ........................... $4,500 

I KDJ11 -BF ..... ~~-~-~.~ .~ .. ~-~-~.~-i-~.1 ......... .. ... $6,000 I 
Please Call : Bob, Peggy, Dave Friend, Scott , 

Rob or Dave Flack 

612-884-6601 
~necomputers, Inc 

9555 James Ave., Minneapolis, MN 55431 



NEW DEC™ USED 
BUY SELL 

SYSTEMS 
MODULES 

PERIPHERALS 
VAX @Q-BUS@UNIBUS 

CALL TODAY 
617-547-4005 • 800-892-9230 

TELEX 374-8460 FAX (617) 354-1417 
DEC 

COMPETITIVE PRICING c:t:l<Jfs~~~10N 
LET US QUOTE YOU ON ALL YOUR DEC NEEDS 
*DEC A TRADEMARK OF DIGITAL EQUIPMENT CORP 

Take advantage of the wealth of knowledge 
available from your Government. The U.S. 
Government Printing Office has produced a 
new catalog. It tells about the most popular 
books sold by the Government-nearly 
1,000 in all. Books on agriculture, business, 
children, diet, energy, health, history, 
space, and much more. For a free 
copy of this new catalog, write-

New Catalog 
Post Office Box 37000 
Washington, D.C. 20013 

THIRD PARTY DEC SERVICE VENDORS· 

Get the Efficiency Advantage! 

We fix TKSO 's Faster, 
Bettsr & For less· 

Or your money Back! 

TK50 
Tape Drive Repair 

Includes parts/labor 
and 3-day turnaround! 

For Immediate attention 
include your purchase 
order and ship to: 

ft EFFICIENT FIELD 
U SERVICE CORP 

MicroVAX II 

··.· ... ' 

Or Call 
800-257-4745 
508-251-7800 lnMA 

11 School St. N. Chelmsford, Ma. 01863 508-251-4882 FAX . 

The above are trademarks of digital equipment corp. 
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we Rent 
VAX svstems 

•Short term rentals on systems and peripherals 
* We sell complete systems, peripherals, and modules at 

better prices and with immediate availability. 

* We are currently looking for Bl systems, cluster gear, and 
peripherals. We buy for cash and will pay YOU the best 
price in the country. 

• Purchase accruals 
• Sales of new and used equipment 
• DEC maintenance guaranteed 
• Fixed price freight/installation packages 

available 

* We rent/lease systems and peripherals for 1 week to five 
years, including VAX, MicroVAX, terminals, and Bl sys­
tems. Call us for a quote ("If you don't lease from us, you 
are paying too much!" ) 

See us at DEXPO East Booth #154 

Selling and Leasing Computers Since 1966 
Equipment Corporation 

26319 1-45 North 
The Woodlands, TX n380 
800-288-1846 

C LANGUAGE CONSULTING AND EDUCA­
TION by noted OEC PROFESSIONAL 
columnist. Also other languages and pack­
ages on RSX, VMS, RSTS and MS-DOS, 
including DBMS and DECnet. Applications 
experience includes real -time, process con­
trol , engineering, scientific and commercial 
systems. Rex Jaeschke. (703) 860-0091 . 

REMTEC FUJITSU 2284. 168MB, Disc Drive, 
$600. Fully guaranteed. ( 415) 463-3511 . 

FUJITSU 2361 Eagle 689 meg , still in 
box. Dual-port option , terminator 
$5,700/BO. Call Barry at 617-762-6466. 

REMTEC FUJITSU 2294K. 336MB, $1 ,800. 
(415) 463-3511 . 

SUPERVISOR DATA PROCESSING. 
Work for Illinois ' second largest sanitary 
district directing four professional and 
four technical employees . Responsible 
for all business , technical and process 
control computing in a multiple DEC 
VAXNMS environment. Five years 
experience including programming 
required. Prior project management or 
supervisory experience desirable. Send 
resume and salary history to North 
Shore Sanitary District, c/o Personnel , 
P.O. Box 750 , Gurnee , IL 60031 . 

Generic Lint 
C Programmers: Locate bugs, 
glitches and idiosyncrasies in 
your C code. Get Generic Lint 
in shrouded source form for use 
on VAXNMS. Pricing starts at 
$798. Call for details. 

Gimpel Software 
(215)584-4261 

3207 Hogarth Ln * Collegeville PA 19426 

30 Day Money-back Guarantee 

SC OPUS 
CO RPO RATION 

® 

WANTED TO BUY 
USED DISC PACKS 

300mb, RK07EF. RA60 
CALL PURCHASING 

800-225-0893 • 508-454-8033 

CALL (215) 542-7008 
NOW TO PLACE YOUR AD. 

SYSTEMS & PERIPHERALS 

• CPUs • MEMORIES 
• DISC & TAPE DRIVES 
• CRTs • TERMINALS • PRINTERS 
• INTERFACES Etc. 

Ro1G1TM 
COMPUTER 
EXCHt>..NGE INC 
2487 Industrial Parkway West, Hayward, CA 94545 

-· CALL-(415) 887-3100 
dc:X:l"-"'C . FAX (41 5) 887-5590 TLX 709536 

•PRO 350/380 MEMORY BOARDS 

•DISK DRIVES - BI G & FAST FOR PRO 

• RAM- DI SK Software for 
Mi cro/R SX,* 11M ( + ) & Ptos* 

Ca ll 41 5-4 2 0 - 9 5 79 
Proto Sy st ems 

1236 Josephine St, Berkeley , CA 94703 



INFORMATION 
Rates: 1 time: $650 

3 times: $600 
6 times: $550 

12 times: $500 

Size: 1/s page - 23/15" X2%" 
Camera ready mechanical 

required. 
Typesetting and composition 

available. 
For more information call 

Mary Browarek at 
(215) 542-7008. 

VAX CAREERS SOUTHEAST 
Winning combinations of these skills can propel YOU 
into some of the best companies in the Southeast!!!! 

PROGRAMMERS/ANAL YSTS/DBAs - RDS, ORACLE, 
OR INGRES ... COBOL, FORTRAN, OR C .. . 

Manufacturing a plus 

SOFTWARE ENGINEERS- Knowledge of micros/minis 
to component level. .. FORTRAN, PASCAL, or C ... 

PLC 's a plus 

SYSTEM MANAGERS - High-end clusters ... 
Heavy VMS and DECNET/ETHERNET 

BRENDA CAREY, C.P.C. 
Digital Recruiter 

633-B Chapel Hill Road 
Burlington . NC 27215 

(919) 222-0231 

CIRCLE 202 ON READER CARD 

VAX TIME 
• Cluster w ith 8 Gigabytes 

• Rates f rom SB/ Hour 

• Timesha red / Dedicated 

• Tymnet Access 

• Disaster Recovery 

• Media Conversions 

Al) 
AMERICAN DIGITAL 

TECHNOLOGIES 
I Laguna Hiiis. CA 

PLEASE CALL: 

(800J 888-8302 

(714J 583-2933 

CIRCLE 201 ON READER CARD 

JANUARY 1989 

~ COLT 
~ SOITW ARE 
- TECHNOLOGIES 

EXECUDESK 
Desk Top Organizer 
Personal Ca1endar :Sctiedu1er 
Personal E .:perise Organizer 
Master Appointment Sctieduler 

See DEC PRO review 
in December issue 

SPECIAL $595 .00 
PRICE 
(USA, UNTIL 1-31 -89) 

DIGITAL BUSINESS SYSTEMS, INC. 
201 -542-7600 

CIRCLE 207 ON READER CARD 

VAX® RENTALS 
MICROVAX II 

VAX 700 SERIES 
VAX 8000 SERIES 

Systems & Peripherals 

• Add-On Flexibility 
• Purchase Opt ions 

CIRCLE 203 ON READER CARD 

SWITCH COVERS 
Protective Covers for 

Digital Equipment 

RA81 ........ $13 VAX 11 /750 . . $18 
RASO .. .. $13 VAX 11 /780 .. $1 8 
MICROVAX ... $13 PDP 11/23 .... $13 
SA482 . . . . $13 PDP 11'73 ... . $13 

1-800;~~u~-S~g~!.~u;1e 200 

Pontia c, Mt 48053 
IN'); . 31~2-7997 

CIRCLE 204 ON READER CARD 

DEC & Te/trade 
Industrial Solutions 

VAXStation 2000, 4 Mb, 
15" Monitor, Thinwire Ethernet, 
VMS, LAVC, DECnet, mouse, 
keyboard .... .... ... .... ... $ 5,230.00 

TEL TRADE BY CUSTOMER 
REQUIREMENTS 

Fujitsu Clearpoint Megatape 
Emulex Exabyte Maxtor 
CDC Tektronix TOPS 

SOLID 
COMPUTER 

100 Galleria Parkway, Suite 400, Atlanta, G90fgia 30339 
PH (404)984-2003, FAX (404)9840596, TLX 154184 
DEC, VAX.. DECMt, VMS, LAVC arw Trldem-1(1 ofh ~·I Equ~ni Carp. 

CIRCLE 206 ON READER CARD 

Look 
for 
the 
logo ... 

The DIGITAL 
DEALERS ASSOCIA­
T!ON was fanned in 
1982 as a trade associa· 
tion to promote ethical 
dealings in the used 
DEC' marketplace. 

ddo""""' OEAl..ERS 
ASSOCIATION 

Buy or sell with confidence 
f rom a dda dealer.' 

For membership 
& other 
mfonna11on 

3 13/4 75-8333 

CIRCLE 208 ON READER CARD 

This 
publication 
is available in 
microform 
from University 
Microfilms 
International. 
0 Please send information about these title1: 

Name _________ _ 

Company/Institution - ------
Add ress _________ _ 

City __________ _ 

State ----- Zip, ____ _ 

Phone,_I --'--------­
Call toll-free 600-521-3044. Or mail inquiry to: 
Unive rsity Microfilms International, 300 North 
Zeeb Road, Ann Arbor, Ml 4811J6. 
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WHY BUY JUST A TERMINAL SERVER 
WHEN YOU CAN HAVE A MAXserver. 

There's a big difference in VAX:" termi­
nal servers. Which is why it pays to 
compare before you buy. 

Just look at the chart below. The 
MAXserver"' from Xyplex"' offers supe­
rior connectivity, with TCP/IP support 
and integrated LAN/WAN capability. 
The DECserver"' doesn't. 

The MAXserver offers more through­
put. Up to 120 ports from one compact 
unit. Hot-swap capability so you can 
add cards without any downtime. 
Redundant power supplies and multi­
ple network interfaces for non-stop 
performance. All features you won't 
find with the DECserver. 

FEATURE 
TCP/IP Support 
Int~rated LAN/WAN 
Hot-Swap Cards 
Processing Power 
Redundant Power Supply 
Warranty 

Yet the MAXserver actually costs less! 

The support of a 
communications leader. 
Xyplex specializes in VAX servers, and 
has for years. So we can offer you 
advantages that Digital simply can't 
match. It's why we're now installed in 
each of the top 15 VAX accounts around 
the world. 

And we back the MAXserver family 
with full service and support. Each 
MAXserver is covered by an unpre­
cedented three-year warranty that 
includes all parts and labor. Digital 
gives you one year. 

DECserver MAXserver 
No Yes 
No Yes 
No Yes 

1 MIPS 15 MIPS 
No Yes 

1 Year 3 Years 

Copyright© 1988. All rights reserved. Xyplex, Inc. Xyplex and MA.Xserver are trademarks ofXyplex, Inc. 
VAX, DECserver, and VMS are trademarks of Digital Equipment Corporation. 
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Free Report and Case 
History File. 
We've prepared a 
Case History File 
that will let you 
read first-hand 
what actual 
users have to 
say about our 
product. We'll 
also send 
you a 12-page 
in-depth report com­
paring the DECserver and the 
MAXserver. 

Shouldn't you compare before 
you buy? Call or write today for 
your free report and Case History 
File. Once you know the facts, 
you won't settle for just any termi­
nal server. 
Call 1-800-338-5316 

-- ---- ------------------
--- -----~~ -- --~-=-

XYPLEX 

Xyplex,Inc. 

100 Domino Drive 
Concord,MA01742 



Saint Silicon And 
BACK END The N eVeR Computer 
John c. Dvorak He's regarded 

as the high 
priest of weird­
ness. His name 

is Jeffrey Armstrong, a.k.a. St. Silicon. 
His attempts to convert the world into 
peculiar worshipers of the glowing tube 
have attracted worldwide attention. He 
recently decided to compete with Steve 
Jobs' NeXt Inc. with a machine and 
company of his own. Recently, I spoke 
to St. Silicon in a hotel bathroom and 
talked him into revealing his marketing 
thrust. 

Dvorak: What's the name of your new 
company? 
St. Silicon: We're the NeVeR Computer 
Company. I'm the acting "I can't CEO" 

of the firm. 

Dvorak: What's so special about your new 
machine? 
St. Silicon: It's revolutionary. Our 
model is the corporate power structure. 
The cursor sits at the top of the screen 
and does nothing while all the work is 
done below. This isn't just any cursor, 
but one shaped like a Sculley and 
Crossbones. We don't have an interface, 
we have an "in-your-face." I mean that 
literally. We use "eye-cons." The muscles 
in your face and your eyeballs control 
all cursor movement and computer 
activity. 

Dvorak: Is the machine easy to use? 
St. Silicon: It's Virgonomically perfect . 

Dvorak: Virgonomic? 
St. Silicon: Yes. Our chief designer, Lisa 
Cray, is a Virgo. 
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Dvorak: How about IIO? 
St. Silicon: We have no 1/0 ports. Our 
machine is so expensive that we have 
"what U/O ports." These keep track of 
what you owe and shut down the 
machine if you don't pay. For mass 
storage we use a new six-sided cubic 
floppy that comes equipped with a 
seeing-eye-oh dog. Most interaction 
isn't done with a mouse, but with our 
new rat. 

Dvorak: Any bundled software? 
St. Silicon: Yes, Boswell's dictionary of 
the English language. It will be all pic­
tures. Also we have the complete text of 
Goethe's Dr. Faustus. And we have a 
special new graphical in-your-face. 

Dvorak: Oh really? What's it called? 
St. Silicon: We call it WYGIWYG: what 
you get is what you get. 

Dvorak: That sounds pretty peculiar. I 
understand that Steve Jobs' company has 
emphasized the use of robots to make its 
computers. Do you have any similar plans? 
St. Silicon: We're taking it one step fur­
ther. Our NeVeR computer is built by 
robots that were built by robots. This 
makes the machine doubly perfect. 
While NeXt has Jobs, our machine is 
Jobless. In fact, for every machine built, 
there are 7'h jobs lost. 

Dvorak: Steve Jobs is only marketing his 
machines to schools. Do you have any such 
unusual marketing plans? 
St. Silicon: Yes, we intend to market our 
machine only to third-world countries 
and ghettos. We got this idea from our 
wackademic advisory council. 

Dvorak: Any thoughts on the price of this 
new machine? 

St. Silicon: Yes, we may give the new 
machine away. 

Dvorak: Give it away? Then how are you 
going to make money? 
St. Silicon: We're going to use a pay­
per-minute party phone line for service. 
We expect the NeVeR party line to be a 
big winner. 

Dvorak: What's the primary operating 
system? 
St. Silicon: Eunuchs. It's a new Mach 
Turtle version developed at Carnegie­
Felon by some ex-cons. 

Dvorak: This sounds like a bunch of 
malarkey. Who's financing this thing? 
St. Silicon: H. Ross Tarot. He's a card. 

Dvorak: And what's the slogan of this 
company? 
St. Silicon: The NeVeR computer for the 
ReSt of us. NeVeR will be here NeXt. 
The future is coming soon. 

Dvorak: Where will it be announced? 
St. Silicon: It will be announced in San 
Francisco at the primate section of the 
city zoo. 

Before I could ask another ques­
tion, St. Silicon gave me a copy of his 
Binary Bible and ran out of the room 
claiming he had just spoken his 150,000th 
pun and had to get to the Guinness peo­
ple while he could still remember them 
all. Or maybe he just wanted to go have 
a Guinness, I couldn't tell. 

Yes, this guy is for real, and this was an 
actual interview. I've known Armstrong for 
years, and if you get the chance to see his silly 
comedy act, I advise you give it a listen -
especially if you like puns. Personally, I hate 
them. • 

DEC PROFESSIONAL 
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If printing multipart forms 
gives you multi part hassles, don't 
lose your cool. Lose the printer. 
And pick up a Datasouth DS 400 
printer instead. 

Datasouth specializes in 
building printers that put in long 
hours on the toughest jobs, with­
out breaking down. And the 
DS 400 includes all the details 
essential to smooth multipart 
forms operations. 

Details such as a straight 
paper path and a high torque 
stepper motor. So really fat forms 
feed straight through without 
creeping and bunching. 

And a high power 18-wire 
ballistic printhead, backed up by a 
flat aluminum platen, to print 
c!early ?nd legibly through 
six copies. 

The DS 400 prints fast, too. 
Draft text at 400 cps, memo quality 
at 180 cps, and near letter quality 
at 120 cps. 
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The f iner poi ms of forms priming: 
A. Straight paper path. B. High power 
ballistic print head. C. Flat aluminum 
platen. D. High torque tractor feed. 

Datasouth has been building 
reliable, industrial strength printers 
for over ten years, so you can count 
on the DS 400 to deliver. And for 
VIV< systems, it's 100% code com­
patible with DEC's LA 120. 

Please send me more information on how 
to get my forms output into shape. 

Mail to: Datasouth Computer Corporation 
PO. Box 240947. Charlotte, NC 28224 

So stop 
dealing with 
your printer's bad 
form, and start dealing with a 
Datasouth distributor. For more 
information, call 800-222-4528 
or fill out the coupon below. 

- -- -- -::::::= =-.. 

Datasouth 
AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

PO Box 240947. Charlotte, NC 28224 
Tel. (704) 523-850Q Tix.· 6843018 DASO UW 

Sales: 1-800-222-4528; Service: 1-800-438-5050 
West Coast Office: (415) 940-9828 

NAME 

TITLE 

COMPANY 

STREET ADDRESS 

CITY/STATE/ZIP 

( 
PHONE 



Our VISTA 100% LAT Compatible Te.:r~m~i;na;l~Se~rv~e~r~is~~~~:~~~~~:~~=~::::::::::l 
so superior to the DECSERVER 200 t~~t we're willing NCP and TSM. allowing 
to make this unprecedented offer.* existing administrative controls to continue without 

VISTA offers more performance than a DECSERVER modification. VISTA also provides a highly interactive 
200 at a lower price. with expansion options that provide front panel allowing complete management and 
the lowest per port costs in the industry. An 8 port VISTA diagnostic capabilities. And VISTA provides compati-
Server starter configuration is priced at $3,499. with bility with reverse LAT and network based LAT 
8-port RS232 expansion modules for $1.299 and 32-port symbiont functions. 
RS423 modules for $3.199, less than $100 per port!** Best of all. VISTA's expandable, modular architecture 

And one VISTA Server can support from 1 to 128 allows you to add and change option boards as your 
users in a single 5114'' high rack mountable or free needs change. Imagine changing a single option board 
standing unit, with higher performance than a in the future and converting your 
DECSERVER-500 and the same foot VISTA LAT compatible server to the 
print as a single DECSERVER-200. TCP/IP or OSI protocols. Or a combi-

Users familiar with the DECSERVER nation of protocols! 
command interface will find VISTA If you're about to buy a 
easy to use. requiring no end-user DECSERVER 200, call us first. The 
retraining. VISTA is compatible with VISTA communications platform is 
DEC management software including guaranteed to satisfy. 

lfar4· CALL NOW ... 

1•800·DIAL·DSS (In NY 212-807-7800) 
Datability Systems. 322 Eighth Ave. New Yon<. NY 10001 

CIRCLE 107 ON READER CARD ~ *Offerends March31 . 1989andautomaticallyextendsto 
~ / all list price purchasers of 8 port starter configurations. 

**Educational institutions are eligible for a 25% additional 

ml ~~ 
Fro~ATAllL . Taking communications into the 21st century. Al productriamesarereg<Stere<ltraclM\;lrksoftne.nespectM'ma""facturers 


