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SUMMER SALE ... 

. . . on SmartStar for 
VAX 7XX series. 

Call 800-235-5787 

. . . now! 

SMARTSTAR outfits Roffe Skiwear 
for maximum maneuverability 

"We analyzed the major VAX 
4Grs, but only SMARTSTAR® 
has the bidirectional capability 
to integrate with our existing 
systems written in BASIC," says 
DP/System Manager, Daniel 
Shemet of Roffe, Inc. , a leading 
manufacturer of ski apparel. 
'i\nd that enables us not only to 
preserve, but to add significant 
value to our applications. 
SMARTSTAR really protected 
our current software invest
ment; had we gone with the 
other vendors we reviewed, we 
would have had to make major 
conversions to fit into their 
products," he concluded. 

SMARTSTAR is today's leading 
SQL-based 4GL application de
velopment environment designed 
exclusively for VAX/VMS. It is an 
ideal interface to Rdb and RMS, 
and it implements the Digital Stan
dard Relational Interface. Features 
include functional menus, scmlling 
regions and windows; and now 
SMARTDECISION,™ our Lotus-com
pliant spreadsheet/graphics 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, VAXNMS, Rdb, CDD/Plus, RMS , VIDA, and VAXlink are trademarks of Digital Equipment Corporation. 

Atlanta Boston Chicago Dallas Dayton Denver Detroit Irvine Los Angeles New York Philadelphia San Diego San Francisco Toronto Seattle Washington , D.C. 
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Using a VAX for data acquisi
tion and signal processing? Ask 
about ILS ~ our world standard 
signal processing 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 1C!chnology Inc 
Providing qualicy sofcware co Digital's VAX community 

for more than a decade. 

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

(805) 683-3771 (800) 235-5787 
Telex 650-280-1641 
FA"X (805) 967-0871 
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The Performance 
4000 works. Fact is, the 
Performance 4000 Ethernet Terminal 
Server has satisfied the appetites of over 
6,000 users worldwide. Yet it's just over 
one year old! Which means, you can 
take it out of the wrapper, plug it 
into your network, connect termi
nals and put it to work. Instantly . You'll get twice 
the performance, four times the line capacity, and 
more features than the DECserver 200. For about 
half the cost per line. You'll also get a server that 
supports high-speed parallel printers at speeds 
up to 2,000 lines per minute. 

Perfectly compLATable . The Performance 
4000 Terminal Server is 100% LAT compatible. No 
special hardware is required; no special software 
is necessary. In fact, the Performance 4000 uses a 

superset of the 
DECserver 200 user commands, so 

no retraining is necessary. 

Less size, more room to grow. The base sys
tem will support up to 16 terminals from a package 
only 2 Y2 inches high. Add a 2-inch h igh expansion 
unit, and you can support 32 term inals from a 
system that sits on top of a desk! 

Free book of solutions! For 
more information about these 
and other Emulex products, 
return this magazine's re
ply card or call Emulex 
toll free! 

Call (800) EMULEX-3, or ~ Regiona! Offi.ces:Anaheim,CA(7 14) 385-1685 Roswell ,GA(404)587-3610 

( 714) 662-5600 . n California Burlington, MA (617) 229-8880 Schaumburg, IL (312) 490-0050 
l - - Canada (416) 673-1 21 1 

Emulex Corporation International Offices: Wokingham, England (44) 734-772929 
® Munich (49) 89-3608020 North Sydney (61) 2-957-1669 Paris (33) 134-65-9191 

3545 Harbor Blvd. EMULEX DECserverand LAT are registered trademarks of Digital Equipment Corp. 
Costa Mesa, CA 92626 © 1989 Emu lex Corporation. 
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High Capacity Backup 
has entered a new Dimension. 

8mm 
Shown actual size 

HIGH CAPACITY 
• 2.3 Gigabytes per tape. 

FAST 
• 8 to 15 Megabytes per minute 

depending on your hardware 
configuration. 

COMPATIBLE 
• Interfaces exactly as a 9 track 

drive. 
•Works with all standard 

backup utilities. 
•Works on both Q-BUS and 

UNIBUS. 

OPERATIONALLY 
EASY 
• Unattended Backups are now 

possible. 
• No more tape swapping 

necessary. 

RELIABLE 
• I-year warranty with 48-hour 

Federal Express turnaround. 

C 0 N T E 

CYBE 

PORTABLE 
• Industry standard 8mm tape. 
• A small safe can hold as much 

data on 8mm tapes as a room 
full of 9 track tapes and with 
greater security. 

•Ideal for data distribution. 

OPERATIONALLY 
ECONOMICAL 
• 8mm tapes cost only $10.00 

each. 
• Frees resources by shortening 

the time required to backup. 
• Lightweight tapes reduce 

shipping costs. 
• Fewer tapes required. 

FLEXIBLE 
FINANCING 
• Subsystems cost less than 

$7000.00. 
•Rental, lease, and purchase 

terms available to match your 
budget, cash flow and tax 
considerations. 

11830 Canon Boulevard 

The CY-8200 is a 
high speed, high 

capacity archival 
subsystem based 
around the Exabyte 
Cartridge Tape 
System. Nothing else 
comes close to the 
price/performance 
ratio provided by the 
CY -8200. The 
complete subsystem 
may be leased for 
less than $260.00 per 
month for 36 months 
including extended 
factory maintenance 
with 48 hour 
turnaround. To order 
call 

C 0 N T E M P 0 R A R Y 

CYBE~mcs 
UJf~t,t,... 

at (804) 873-0900. 

Newport News, Virginia 23606 
Telephone: (804)873-0900 •Telex: 75()(j()5 
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"We want a VAX disk drive 
that works just like this!' 

Introducing MAXPORT. 
When we asked VAX owners what they wanted in a disk 
drive, they drew an interesting picture. The capacity of a bus. 
The reliability of a tank. The performance of a race car. And 
oh yes, they said, make it affordable. 

Now EMC has put all these features together in the 
MAXPORT™ Series, the most powerful disk subsystems 
ever offered to the VAX market. 

MAXPORT has enormous capacity. Up to 3.3 giga
bytes for each DEC controller port. All this attaches directly 

to your HSC, BI, UNIBUS or QBUS disk controller to ensure 100% compati-
bility. Up to 11.5 gigabytes in the same footprint as DEC's SA 482 and SA 600. 

Performance? MAXPORT has an average seek time of 16MS and a transfer 
rate of 2.8 MB/sec. That's 50% faster than DEC's RA82, and 10% faster than 
theRA90. 

As for reliabilit~ MAXPORT is ready for battle. EMC is a recognized leader 
in disk subsystems with over 5, 000 disk customers 
worldwide. We support all DEC system-level diagnos
tics, and we back our disks with a full one-year 
warranty. 

Best of all, MAXPORT costs up to 22 % less than 
Digital's drives. Call EMC today. You'll see we've put 
together everybody's picture of the perfect disk drive. 
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Call Today 
1-800-222-EMC2 

EMC2 
The System Enhancement Company. 
MAXPORT is a registered trademark of EMC Corporation. 

VAX is a registered trademark of Digital Equipment Corp. 



NllOO PLUS 
• 4 Mbytes DRAM 
• 8 KBytes Cache 
• Hardware Floating Point 
• Memory Management 

NllOO 
• 2 Mbytes DRAM 
•Memory Management 
• Serial Line Unit 
• Universal Boot ROM 

J-11* POWER FOR OPTIMUM PERFORMANCE 
FITS ALL EXISTING PDP 11/04/24/34s 

NO BACKPLANE CHANGE 

FOR SPECIAL PRICING ON NUOO, CALL OLIVIA AT 
(800) 233-1837 IN CALIFORNIA (714) 261-8811 

NISSHO 
ELEC T RON I CS 

17320 Red Hill Avenue, Suite 200, Irvine, California 92714 · FAX (714) 261-8819, TIX 181-308 

•uNJBUS and •1- 11 are registered trademarks of DIGITAL EQUIPMENT CORPORATION 
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Tailor your Memory Purchase to Today's VAXstation 3100 Needs, 
And Assure Yourself of the Most Flexible Upgrade Path Tomorrow. 
Annoucing the DCME .. M31 Series 
available in 8, 12 or 16 MB stackable 
array cards. Clearpoint offers you the 
most configuration options. Expand 
your upgrade possibilities beyond DECs 
limited offerings. All Clearpoint M3 l 
Series boards support stacking, so you 
can get exactly the amount of memory 
you need today. Plus, you know you can 

Trademark acknowledgements : 
Clearpoint,/ Clearpoint Research Corporation; VAXstation , 
VAX , MicroVAX , Unibus , Q -bus , DEC/Digital Equipment 
Corporation. 

upgrade as much as you need tomorrow, 
either by stacking or using Clearpoint's 
"trade .. in, trade .. up" policy. Clearpoint 
boards can make a big difference in your 
system's performance. 

A ll Clearpoint memory products are 
supported by an unconditional lifetime 
warran ty and 24 .. hour .. a .. day service. 

e-
CLEARPOINT 

Clearpoint Research Corporation 
35 Parkwood Drive, Hopkinton, MA 01748 

1 .. 800 .. CLEARPT or (508) 435 .. 2000 
Japan (03) 221 .. 9726 

Canada (416) 620 .. 7242 
UK (0628) 66-7823 

Netherlands (023) 23-273744 

Other DEC-Compatible Memory 
• DCME-M30 for the MicroVAX 3XXX: 
• DCME-M20 for the MicroVAX 2XXX 
• DCME-M02 for the MicroVAX II 
• DCME-V88 for the VAX 88XX 
• DCME-V86 for the VAX 86XX 
• DCME-V7 Series for the VAX 7XX 
• DCME-UNI for Unibus systems 
• DCME-Q Series for Q-Bus systems 

Call or wite 
for our current 
catalog, the 
Designer's Guide to 
Add-In Memory 
and Memory Tales, 
amemory
applications video. 
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ADVERTISEMENT 

SYSTEM 
PERFORMANCE 
ENHANCEMENT 

Cure for Slo"W 
VAX Revealed 

Craig Jensen Throughmycom-
pany, Executive 
Software, I have 
been engaged in 

extensive study of VAXT111 Management and 
VAX Managers for the past three years. It 
was from the early stages of this market 
research that DISKEEPER ~ the online 
defragmenter, emerged as the ultimate 
answer to the VAX Manager's number one 
headache - fragmentation. 

When this research was begun three 
years ago, it was obvious to nearly every 
VAX Manager what was causing their VAX 
to slow down. They knew that running the 
same VAX, with the same users and the 
same job mix, should not result in steadily 
worsening performance. They knew that 
fragmented files were the number one rea
son for slower and slower response time. 
And they knew that long hours spent doing 
backup and restore of each disk was the 
only solution. 

So it was easy for me to sell DISKEEPER. 
All I had to do was announce its availability 
and I was swamped with inquiries and 
orders - tens of thousands of them. Today, 
two-thirds of the Fortune 500 companies 
use DISKEEPER. 

Some people think that's good enough. 
They say I should sell my company and 
retire. Everyone who will ever buy a defrag
menter has already done so, they say. 
There's no more market, so sell out and 
move on to something else. I think that's 
nonsense, and I'm ready to prove it. 

ho Buys Defragmenters? 
According to Computer Intelligence Cor
poration, a highly respected source of 
information about the VAX market, only 
1 % of all VAX sites had a defragmenter 
installed in October 1987. By October 
1988, the number had grown to 4%. By 
April 1989, it stood at 10%. That's a remark
able increase and 10% penetration consti
tutes a market with which many compa
nies would be satisfied. But 90% of all 
VAXes are still suffering the full effects of 
fragmentation. Why? 

The VAX market has experienced astound
ing growth in the past three years, primar
ily due to the MicroVAX II. In that time, the 
number of VAXes has risen from under 
100,000 to over 250,000. Not surprisingly, 
the ranks of VAX Managers have swelled, 
too. In fact , most VAX Managers today have 
three years' experience or less. The second 
largest group has eight years' experience. 

Guess what? It's the eight-year veterans 
who bought up all those DISKEEPERs 
when they first came out. It's the ones 
who know what real VAX performance 
should be; the ones who could spot stead
ily decreasing performance and slow 
response. They know the symptoms: sys
tem response time increases; the system 
slows down; system performance degrades; 
and the MONITOR facility confirms it: 
window turns and split transfers = frag
mentation. 

The old solution to the fragmentation 
problem was simple: backup the disks to 
tape, reinitialize the disks and restore the 
files in fresh, contiguous form. It was sim
ple, but what a headache! You had to take 
the system down or at least remove the 
disk from service, which meant nights and 
weekends only. You had to choose between 
the lesser of two evils - lousy perfor
mance or being down for several hours 
(per disk)! Then the sheer boredom of 
watching tapes spin while you endlessly 
backup and restore each disk. And those 
sinister thoughts that you just couldn't 
push out of your mind: "Everyone else is 
out having a good time," and, "What ifthe 
tape is bad and the disk won't restore after 
I've reinitialized it?" 

It's no wonder these knowledgeable 
VAX Managers snapped up DIS.KEEPER the 
instant the opportunity arose. The day they 
installed DISKEEPER, they got better sys
tem performance, more personal time and 
could spend their time more productively. 
They never had to defragment with backup 
and restore again. Never. 

Word got around, too. The grapevine 
was alive with, "Have you heard?" and "It 
sounds too good to be true." But it is true, 
and today virtually every large VAX site in 
the country has a defragmenter. And more 
than half of those use DISKEEPER. 

hy DISKEEPER? 
The large-site VAX Manager uses DIS
KEEPER because it doesn't force him to 
stop what he's doing and RUN it. It isn't a 
utility that has to be told what to do; it's an 
operating system enhancement that elimi
nates fragmentation forever from the day 
you install it on your VAX. Just set it and 
forget it. 

Moreover, they trust DISKEEPER because 
it doesn't use scratch space to store your 
data file while scrounging some space to 
make it contiguous. Your file would be at 
risk if it were on hold in a scratch space 

AD VERTISEl\IENT 

somewhere. What if the system went down 
or the defragmenter were interrupted? Oh 
well, let's hope that file was nothing impor
tant. With DISKEEPER, your user data files 
are always intact and accessible by name. 
We guarantee it. 

And you don't pay for defragmentation 
with costly CPU resources. The overhead 
of running DISKEEPER is typically under 
two minutes of CPU time per day, per disk. 

Optimization Versus 
Defragmentation 
Some have raised the issue of "disk optimi
zation." They ask why not position files at 
precalculated optimum locations on the 
disk; put the most frequently accessed files 
close together and the rarely-used files off 
in a far corner of the disk somewhere. 

There are three excellent reasons why 
this should not be done: 
1. Common Sense 

In a laboratory environment, with only 
one user on a single VAX with a single disk, 
it is theoretically possible to calculate in 
advance the optimum path a disk read/ 
write head should take to access each file 
with the minimum wasted motion. But 
VAX/VMS™'s automatic bad block replace
ment makes it impossible for you to be sure 
exactly where any particular disk block is 
physically located on the disk. VMS TM is 
designed to make this information unnec
essary. In fact , the VMS file system con
tains no mechanism for keeping track of 
file access frequency. 

Even so, chances are you don't have a 
laboratory environment. Or, if you do, 
that's not the environment in which you 
need a defragmenter. You have a VAX or 
V AXcluster with lots of disks being accessed 
simultaneously by lots of users. There is 
simply no way to determine the exact 
sequence in which files will be accessed. If 
you don't KNOW the sequence, and you 
have no way of finding out access fre
quency, how can you possibly optimize 
disk head movement? 

You can't. You can only guess and pre
tend. And we know that you don't want a 
critical piece of system software guessing 
or pretending ANYTHING where the safety 
of your user data is concerned. 
2. Safety 

D ISKEEPER is designed to restore your 
file system's peak performance with no risk 
to user data files. Risk is limited primarily 
by keeping the scope ofDISKEEPER's proc
essing to a single file at a time. Disk optimi-
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zation requires analyzing and shuffiing an 
entire disk's worth of files all at once. It's 
like throwing a pack of cards high in the air 
and hoping they will all land face up and in 
the ·correct sequence. This level of risk is 
many orders of magnitude greater, and 
we know you don't want us taking ANY 
chances with your user data files. 
3. Performance 

Every disk has fragmentation unless it 
has just_ been defragmented and not used 
since. And, if you used our Disk Analysis 
Utility, you know that the costs of fragmen
tation are enormous. A file fragmented into 
two pieces can take twice as long to access 
as a contiguous file. A three-piece file can 
take three times as long, and so on. Some 
files fragment into hundreds of pieces in a 
few days' use. Imagine the performance 
cost of 100 disk accesses where only one 
would do! Defragmentation can return a 
very substantial portion of your VAX to 
productive use. 

Now consider optimization. Suppose, 
for the sake of argument, that disk data 
block sequencing really did correspond to 
physical block locations and you really 
could determine which files are accessed 
most frequently and you really knew the 
exact sequence of head movement from 
file to file. By carefully analyzing the entire 
disk and rearranging all the files on the disk 
(throwing them up into the air and forcing 
each one to come down in the right spot), 
you could theoretically reduce the head 
travel time. The theoretical maximum 
reduction in average travel time is one
quarter the average head movement time, 
after subtracting the time it takes to start 
and stop the head. If the average access 
time is 33 milliseconds (RA81) and 24 
milliseconds of this are head travel time, 
the best you can hope for is a 6 millisecond 
reduction for each file that is optimally 
optimized. 

Each defragmented file, on the other 
hand, saves one disk II 0 per fragment. 
That's FIVE TIMES the optimization savings · 
even with the bare minimum level of frag
mentation. With badly fragmented files, 
the difference is astounding. 

On top of all that, what do you suppose it 
costs your VAX to analyze and reposition 
every file on your disk? When you subtract 
that from the optimization savings, it is 
actually COSTING you performance to 
"optimize" the files. 

The fact is that it takes only a tiny amount 
of fragmentation, perhaps only one day's 
normal use of your VAX, to undo the bene
fits of optimizing file locations. While 
"optimization" is an elegant concept to the 
uninitiated, it will do you no good at all. 

That's why DISKEEPER doesn't do it. 

now Your Vendor 
You can learn a lot about a product by 
looking at the company that makes it. How 

important is that product to the company? 
What is the company's apparent motivation? 

DISKEEPER is not just another item in a 
product line. DISKEEPER has 100% of 
Executive Software's resources behind it. 
We're experts in defragmentation. 

There has been a rash of company buy
outs in the VAX/VMS system software 
market recently. Kind of makes you wonder 
what the management priorities were, 
doesn't it? Were they looking out for you, 
the customer, half as much as they were 
building an image for the venture cap
italists? 

Many of these acquirers are ex-IBMT"'ers 
who think you're the same type of cus
tomer as an IBM system manager. One has 
even publicly stated that today's VAX sys
tem software market is the same as the IBM 
system software market of 15 years ago! 
Boy, are they in for a surprise! My advice is, 
if they couldn't make it in the IBM market, 
they shouldn't even bother tackling you 
guys. 

I have no intention of selling Executive 
Software. I LIKE what I'm doing and so do 
all the staff here. We love our product and 
our company too much to sell out to 
anyone. Instead, we are dedicating our
selves to being the best in the business, 
from myself (the company's owner) on 
down: to the technical support staff who 
carry beepers so you can reach them at any 
hour of the day or night, to the shipping 
people who send your order via Federal 
Express so you get it FAST, to the sales
people proficient enough to understand 
and enlighten on the subject of VAX per
formance and defragmentation, to the mar
keting people who continually consult 
VAX Managers for their views. 

Our product is based on market research 
telling us what YOU want in a defragment
er, not what some programmer dreamed 
up in a laboratory somewhere. Our soft
ware engineers are professionals who are 
always striving to make DISKEEPER as 
good as YOU want it to be; and that's no 
simple task. 

In a recent survey of a large group of 
DISKEEPER customers, all but six had noth
ing but praise, and more than half rated 
DISKEEPER as a 10 on a scale of 1 to 10. 

These are the things that make DIS
KEEPER a great software product and 
Executive Software a company you can 
depend on. 

DISKEEPER was the last defragmenter to 
enter the market. Now it owns the market 
and the others have all sold out. Doesn't 
that tell you something? 

Waiting for Digital 
Maybe you're waiting for Digital to come 
out with their own defragmenter so you 
can have a stable, reliable product with 
a large installed base. Well, you don't 
have to wait. DISKEEPER, unique amongst 

third party system software products, has 
achieved that status. DISKEEPER's stability 
and reliability is backed by a 100% money
back guarantee. And as for a large installed 
base, byway ofcomparison, Digital recently 
issued a press release announcing the sale 
of the 1 O,OOOth unit of their RDB product. 
DISKEEPER passed that milestone long ago. 

I have been working personally with 
Digital Equipment Corporation computers 
since 1969. I collaborated with our resi
dent VMS expert, Rick Cadruvi, on the 
development of DISKEEPER. We both 
tackled the matter from the viewpoint of 
the VAX Manager, because we were both 
VAX Managers at the time. That's why we 
chose to eliminate the problem completely 
instead of providing another utility for you 
to worry about. We decided to AUTOMATE 
this one drudgerous portion of the VAX 
Manager's job. We hoped you would be
lieve, as we do, that Automated VAX Man
agement is better than weekends in the 
computer room. Now we know we were 
right, and we're going to continue in that 
same vein, making DISKEEPER more auto
matic and hassf e-free than ever. ------
You don't have to take my word for it. Ask 
your VAX Manager friends. Do they use a 
defragmenter? Which one? What do they 
think of it? 

Listen carefully to what they say. Watch 
out for rumors about "defragmenters" in 
general. Your user data is too important to 
base such a decision on rumors. Get specif
ics and get them from the source, not 
second- or third-hand. And be sure to ask 
the right questions. Some VAX Man~gers 
think an "occasional" crash or just a few 
lost files is OK. Find out who you know that 
uses a defragmenter and has NO CRASHES 
and NO LOST FILES - EVER. Ask them 
what they use for defragmentation. We 
think we know what you will find. And we 
are confident you will call Executive Soft
ware to find out more about putting DIS
KEEPER on your VAX. 

Get IMPROVED SYSTEM PERFORM
ANCE and SPEND YOUR TIME MORE PRO
DUCTIVELY by letting DISKEEPER elimi
nate fragmentation from your disks forever. 
- Craig Jensen, Chairman and CEO, 
Executive Software, Inc. 

Executive Software, Inc. welcomes 
letters from our customers and future 
customers regarding DISKEEPER. Please 
feel free to write us at 2219 Broadview, 
Dept. 2317, Glendale, Califomta 91208. 

If you have any questions or would 
like more information on DISKEEPER 
- the award-wtnntng tkfragmenter -
call UJOO-VAX-HELP Ext. 2317 today. 

VAX, VMS and VAX/VMS are trademarks of Digital Equipment Corpo
ration. IBM is a trademark of International Business Machines, Inc. 
DISKEEPER is a registered mark owned by Execulive Software, Inc. 
Copyright ~ Executive Software, Inc. All Rights Reserved. 
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PU BUSHER Wall Street Wins Out 
Carl B. Marbach Recently, DEC introduced several 

cost-cutting measures in response to 
earnings that were lower than those 
expected by Wall Street. One of these 

measures was a wage freeze for domestic employees, starting 
July 2. 

But DEC's sales were up, and it reported a net income of 
$256 million for the third quarter. If you're making money, 
developing exciting new products and growing rapidly in a 
fast-changing market, why would you cut back? The answer 
appears to be to satisfy Wall Street and DEC's investors. 

Although cutbacks and wage freezes help the bottom line, 
they do nothing for Digital's most important entity: the 
customer. Shipping record numbers ofVAXs, workstations and 
now RISC machines, DEC has increased the size of its customer 
base significantly. Many of us wonder how DEC will support 
this large community. 

Digital salespeople are notorious for their apathetic 
response to prospects. DEC increased its sales force dra
matically and was to take a new direction by "college" train
ing new industry experts. But recently, our calls for sales help 
at Professional Press were unanswered or shunted to an even 
more lackadaisical distributor. DEC is starting to lose regularly 
again in competitive situations. Its technology has kept it 
number two in computers. Still, in the era of interactivity, con
nectivity and midrange computing - all DEC strengths -
DEC hasn't gained much on IBM, which holds a commanding 
five-to-one lead in dollar volume. Cutting costs and freezing 
salaries is no way to motivate a sales force. 

Those of us with active systems know that they become 
more and more complicated as we add clusters, 
multiprocessors and foreign processors to our networks. But 
has field service kept up? 

In the late 1960s, DEC delivered the first disk drive we'd 
ever seen to my PDP-6 installation. Our resident DEC engineer 
(every system needed a full-time field service person) also had 
never seen the device he was about to install as our system 
disk. "No training?" I asked. "No time," he replied, and then 
set about teaching himself how to install, set up and test the 
device. 

Twenty-five years later, I'm still impressed. If Digital had 
more technicians like this person, I wouldn't be writing this. 
Too often, DEC's first cut at field service today is a technician 
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who is nothing more than a board swapper. This person comes 
equipped with a telephone number back to his office so some
one there can guide him through the harder work by remote 
control. It's efficient for DEC but hell for the customer. 

For example, it took a week to update the microcode in 
a friend's CI780, because no one knew where to look or whom 
to ask. The field service people we see are fine folks who work 
hard and give it their best effort, but the company behind them 
doesn't. By failing to train these front-line personnel, DEC 
throws them to the wolves. The answer is more training and 
more people - but that costs money and Wall Street says pro
fits must go up. 

The new licensing enforcement program will complicate 
things further. Only a select few within DEC fully understand 
how this works. 

Customers have a tremendous stake in DEC's continued 
success. In many cases, we've bet our companies on the quality 
and performance of DEC's systems. Professional Press and 
many other businesses can't flourish without nationwide net
works linking remote offices and providing critical informa
tion to people who need it to do their jobs. When Digital cuts 
back, we feel the pinch: less service, less support, less caring. 

Digital's vision of the future of computing has always 
been one of its virtues. Wall Street has no such vision. For 
Wall Street, only the next reporting cycle's financial results 
matter. It's time for DEC to realize that the customer always 
comes first. 

DEC PROFESSIONAL 



Win a Free Unattended Backup 
System for Your HSC Cluster 

When you win a free MA-24 tape cartridge backup 
system from Micro Technology, you can say goodnight 
to your TA-79 . Because the revolutionary MA-24 is the 
only system that can back up 2 gigabytes of formatted 
data on each cartridge-completely unattended. Just 
turn it on and take off. You 'll wonder how you ever got 
along without it! 

Look at the facts : the MA-24 is 100% HSC compati
ble with pure DEC TA emulation. With its own 512 KB 
buffer, the MA-24 keeps streaming with up to 4 trans
ports per port. That means with a fully configured 
HSC5X-CA card you can back up a full 32 gigabytes in 
just five hours-with no operator intervention. And 
that also means time and money to you. 

So, the MA-24 is fast , flexible, reliable and offers 
proven performance. Just ask some of our satisfied cus
tomers. People like Hughes Aircraft, Ford Aerospace, 
Jet Propulsion Laboratory, Dupont and Dow Chemical, 
to name a few. 

Micro Technology, the new leader in cluster backup 
technology, designs and manufactures enhancement 
products for the DEC VAX environment. We offer 
worldwide sales and service for a growing list of innova
tive solutions to meet the needs of today's rapidly 
expanding market. For further information about the 
MA-24 or any of our other networking or storage 
products, write or call Micro Technology at 
800-999-9MTI. 
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Micro Technology 
5065 East Hunter Avenue 
Anaheim, California 92807 
1-800-999-9MTI 

Free MA-24 Backup System 
To win a Free MA-24 simply complete the form 

below (or attach your business card) and return to 
Micro Technology for entry in our drawing to be held 
July 31, 1989. Winner to be notified immediately fol
lowing the drawing. Enter NOW and stop losing sleep 
over data backup! 

"-----------, YES! I want to win a new MA-24 
I Unattended Backup System I 

Name _________ _ Title _____ _ 

Company ______ _ Phone _____ _ 

Co. Address ______________ ~ 

City ______ _ State__ Zip ____ _ 

Please send me more information on the MA-24 _ 
On storage systems __ 
On network management products __ 
No purchase is required. Participants restricted to managers of 
VAX cluster sites. Third party vendors excluded. Prize will become 

I the-property of the company represented, not the individual. ~ L DP07/89 -----------
HSC5X-CA, TA79, HSC, DEC, VAXCluster are registered trademarks of 
Digital Equipment Corporation 



VT emulation, PC monitors 
and graRhics terminals that 

stand UR to anything. 
Every member of our SealTouch™ 
family of flat-panel electrolumi
nescent touch-screen terminals is 
built to take it, from the inside out. 
And from the outside in. 

Rugged cast aluminum 

casing completely seals 
out the ambient envi-
ronment. And with 
no fans or filters, 
nothing gets in or out 
but information. 

That means Seal
Touch Terminals are tough 
enough to make it in clean rooms 

DeeCO is a registered trademark and SealTouch is a trademark of Digital Electronics Corporation. Other products are trademarks of their respective holders. © 1989 



as well as on the shop floor. 
At less than 12 pounds and 

only 3" thin, they mount virtually 
anywhere with two bolts. Right on 
heavy machinery. Pedestal. Wall. 
Desk. Workbench. Anywhere. 

The only thing about this fam
ily that isn't tough is using them. 
Touch screen software ease and 
CIRCLE 191 ON READER CARD 

flexibility makes configuring and 
reconfiguring fast and simple. 
For any industrial application. 

So when you need friendl~ 
interactive VT emulation, PC 
monitors or graphics terminals 
where ordinary terminals won't go, 
give us a call. We have a com
plete range of SealTouch solutions-

including design-in modules 
without casing-one of which will 
be compatible with your system 
and the harsh realities of an 
industrial environment. 

When the going is likely to get 
rough, this is the family to know. 
Callus.(415) o~ca 
471-4700. ~ ® 

Digital Electronics Corporation, 31047 Genstar Road, Hayward, CA 94544-7831 (415) 471 -4700 



EDITORIAL 
Dave Mallery 

Taking License 
Like many DEC professionals, we spent our M~morial Day weekend 
in a sequence of 18-hour days upgrading the Professional Press VAX
cluster from VMS V4.7 to V5.1-1. 

A significant number of our problems involved upgrades and 
changes to our licenses. In several instances, we were licensed one moment and not licensed 
the next. At least one hardware problem was obscured because of an erroneous license problem. 
We weren't only working for ourselves, we were working for DEC, unscrambling licenses with 
help from the Colorado Customer Support Center. 

Do you remember the gasoline crisis? The oil companies raised the price of a gallon of 
gasoline from 35 cents to $1.75, held it there for a few months, then backed it off to $1.00. And 
you were grateful when it went "down" to a buck. 

The License Management Facility (LMF) and DEC's new licensing policies aren't unlike the 
gas crisis: Saddle users with an unbearable pain, ease their pain slightly by doling out the Prod
uct Authorization Keys (PAK), then turn on the heat as soon as you have it firmly installed in 
the entire user base. It may be the greatest corporate revenue enhancer sjnce the $1.00 gallon of gas. 

It doesn't have to be like this. Ask the vendors of copy-protected software. People just stopped 
buying it. The thought of having a DEC software police station inside my VAX makes me sick. 

I agree that any software vendor has the right to its intellectual property. But I question 
whether the vendor should make the customer spend management time and CPU cycles to enforce 
the vendor's property rights. Will DEC pay a timesharing bill for the LMF disk space and CPU 
cycles that it's consuming in my computer? 
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Guess who wrote the book on how to make 
the most of your DEC hardware? 

No other independent soft
ware vendor has more experience in the VMS 

marketplace than Software AG. Surprised? 
Our customers aren't. Over the years they've come to expect superior perform

ance, reliability and functionality from Software AG's advanced VMS technology. 
And as our VMS customer base has grown, so has our VMS product list. Today 

it boasts nearly a dozen of the most comprehensive, tailor-made solutions available. 
They include: ADABAS-High performance data base management and OLTP 
support. NATURAL-Advanced 4th generation application development tech
nology. PREDICT-Integrated, active dictionary for data and applications. 
NET-WORK-Powerful communications for distributed processing. NATURAL 
GRAPHICS-The smart way to present data. SUPER NATURAL-End user 
information and protoyping system. 

Demand the power, integration and flexibility you expect of your VAX hardware 
from your software too. Demand system software from Software AG. 

fur a free copy of "The Digital 
Advantage," call toll-free: 
1-800-843-9534 
(In Virginia or Canada, call 
703-860-5050). 

CIRCLE 313 ON READER CARD 

© 1989 Software AG. ADABAS, NATURAL, PREDICT, NET-WORK, NATURAL GRAPHICS, and SUPER NATURAL are trademarks of Software AG. Digital, VMS and VAX are 
trademarks of the Digital Equipment Corp. 



BENCHMARKING 
DISK DRIVES 
David W. Bynon's "Disk Benchmark" 
(October 1988) provides a VAX disk 
benchmark program that lets system 
managers compare the average access 
time and data throughput of various 
disk drives. 

Using this program, we bench
marked the VAX disk drives at our site, 
including a RA90-series drive. We per
formed the measurements in a variety 
of configurations. The processor types 
ranged from a MicroVAX II to a VAX 
8700. We completed the tests under VMS 
operating systems ranging from V4.4 to 
V5.01. 

We carried out the benchmark tests 
when no other users or batch processes 
were running on the system. Only one 
non-DEC drive was evaluated: a Fujitsu 
Eagle. The benchmark program had to 
be relinked to run under VMS V5.0, 
because it links against the system sym
bol table. 

Disk CPU VMS llO 
Type Version Bus 

RA81 785 4.4 UNIBUS 
780 4.7 UNIBUS 
780 5.01 UNIBUS 

8700 4.5 VAXBI 
RA8D 780 4.7 MASS BUS 

780 5.01 MASS BUS 
Fujitsu 

785 4.4 MASS BUS Eagle 
~82 ~croVAX ll 4.7 0-bus 

8700 4.5 VAXBI 
RA90 6210 5.01 VAXBI 

Please address letters to the editor to 
DEC PROFESSIONAL magazine, 
P.O. Box 503, Spring House, PA 
194 77-0 503. Letters should include 
the writer's full name, address and 
daytime telephone number. Letters 
may be edited for purposes of clarity 
or space. 

The benchmark program per
formed 256 read operations, which were 
used to compute an average access time 
and transfer rate. Each program was run 
four times under each test condition, 
giving a total of 1,024 read operations 
per test configuration. There was no ap
parent difference in disk performance 
between VMS V4.7 and V5.0 on the 

~n~ hleasurements 
Average Average Size of 

Conlrollar Access Transfer Disk in 
Type Time Rate Blocks 

(MSEC) (KB/SEC) 
UDA50 39.7 370 891 ,072 
UDA50 40.7 351 
UDA50 40.7 359 
KDB50 37.7 435 

37.1 440 242,606 
37.2 430 

System 
33.2 566 808,320 Industries 

KDA50 34.3 376 1,216,665 
KDB50 . 32.5 487 
K0850 33.0 465 2,376,153 

Comparison of various disk drives evaluated in benchmark. 
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VAX 11/780. 
The Figure summarizes the test 

conditions and results of the benchmark 
program. The RA90, RA82 and Fujitsu 
Eagle showed the fastest average access 
times. The RA81 showed the slowest 
average access time. 

When you look for patterns in the 
Figure, it seems that the average access 
time for disks operating under VMS V4.4 
and V4.5 was faster than that of disks 
running under VMS V4.7 and V5.0. 
However, it also seems that the faster the 
CPU, the better the disk access time. 
The access time for the RA81 improved 
by one second in going from a 780 to 
785 and by an additional two seconds in 
going to a VAX 8700. 

The Fujitsu Eagle on the VAX 111785 
showed the highest transfer rate (KB/ 
second), followed by the RA82 on the 
VAX 8700. The RA81 on the VAX 11/780 
showed the lowest transfer rate. 
Helen Vanderheide 
E dmonton, Alb erta • 

Correction 
In Bradford T. Harrison's 
"Building X Hardware Plat
forms" (May 1989), Northwest 
Digital Systems was incorrectly 
listed as a vendor of X terminals. 
While the firm plans to enter this 
market, it does not currently offer 
an X terminal. Northwest supplies 
Tektronix 4010/4014- and VT220-
emulation terminals. 

Northwest Digital Systems 
P.O. Box 15288 
Seattle, WA 98115 
(800) 537-1201 
CIRCLE 510 ON READER r.ARD 
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Tl's ne-w TravelMateTM LT220. 
It's the closest thing to carrying a VAX'" 

in your briefcase. 
Texas Instruments introduces 
the LT220 lap,top terminal- the 
next best thing to being there when 
you need remote access to your 
companys VAX. 

The LT220 provides full VT220 
emulation in a 4.8,lb. package, with, 
out sacrificing functionality. It features 
a 25,line screen thats easy to read. It 
even has a full,function keyboard like 
theoneona VT220. 

The terminal communicates at 
1, 200 or 2, 400 bps through one of its 
optional internal modems. For hard 
copy, just slide the LT220 into one of its 
optional cradles to add an ink,jet or 
thermal printer. 

New credit,card,sized memory cards 

let you create, update and store files. 
They're also handy for programming 
the LT220 to your specific application. 

Like its Silent 700'" predecessors, the 
LT220 sets new standards for portabil, 
ity, durability and reliability. All of 
which makes it the perfect tool for any, 

one whos ever wished for a VAX in 
their briefcase. In short, this may be 
the best little terminal in the world. 

So go ahead. Take the first step 
toward improving your productivity 
tcx:lay. Call Texas Instruments for more 
information or to arrange a demonstra, 
tion of the LT220. Phone toll-free, 
1-800-527-3500. 

TEXAS 'f 
INSTRUMENTS 
36154 
© 1988TI 
Silent 700 and Trave!Mate are trademarks of Texas Instruments 
Incorporated. 
VAX is a trademarl< of Digital Equipment Corporation. 



ANTIVIRUS STRATEGIES 
QUERY: 

David Raich (SIG 12/MESS 266): Con
cerned about viruses, our management 
instituted a policy of only using in
house software or that bought from 
trusted vendors. Unfortunately, they 
don't consider DECUS trustworthy, 
which makes a lot of programs and use
ful symposium tapes inaccessible. 

We'd like to convince them of a plan 
for certifying DECUS materials, perhaps 
testing them on an isolated node, 
examining source code or waiting for 
reports from other users. 

Does anyone have any thoughts or 
comments? 

REPLY: 

Phil Anthony (SIG 12/MESS 267): In the 
PC field, careful users make a distinction 
among distributions that contain ex
ecutables only, executables plus docu
mentation with the creator's name and 
address, and executables accompanied 
by both documentation and source code. 
I wouldn't have any of the first category 
on any system I'm responsible for. 

The second group is almost always 
trustworthy, but on systems where 
there's concern, contact the creator and 
verify the filesize and the checksum. 
Better yet, check the CRC using a 
known public formula of the distributed 
executable. The filesize tells you very lit
tle in a positive sense, because a clever 
person could find a place to stick his 
virus without changing its size. Check
sums are also relatively easy to doctor 
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How To Use ARIS/BB 
Subscribers to DEC PROFESSIONAL can 
call up our online bulletin board and log 
into ARIS/BB, our Automated Reader 
Information Service. In ARIS/BB, you 
can download programs from this 
publication, communicate with our 
editors, request a change of address, find 
additional information about advertisers, 
order books and back issues, check the 
guidelines 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 
• (415) 873-2135-Northem California 

New!• (617) 863-5010 - Massachusetts 
Baud rates: 300, 1,200 or 2,400. 

The ARIS/BB symbol appears at 
the beginning of each article when 
the program is in download. VAX 
PROFESSIONAL programs are available 
to subscribers of VAX PROFESSIONAL 
only. For subscription information, 
contact Karol Hughes at (215) 542-7008, 
9 a.m. - 5 p.m. EST. Use these recom
mendations at your own risk . 
Professional Press is not liable for any 
damages to your system that might be 
caused by the hardware, software, pro
grams or procedures discussed here. 

XMODEM and KERMIT are available. Starting 

this month, you must key in your name and 

subscription number before the ARIS/BB Welcome 
Screen appears. 

SIG Identification 
The SIG categories referenced in this 
month's AR/Stalk are: 
11 .. ....... ..... ...... Clustering/Networking 
12 .. ... ............. ... ........ Site Management 
46 ... ............... ...... ............. .. .... Utilities 

by adding a few meaningless bytes in a 
safe place. I have source code for 16-bit 
CRC-CCITT written in C, if you're in
terested; you could plug it into your 
own in-house file checking program 
and ask the source of a DECUS 
executable to run the same program 
against his original as verification. 
Maybe such a procedure should become 
a DECUS standard. 

I've never heard of any software in 
the third category not being trust
worthy. However, you should examine 
the source code carefully and compile or 
assemble it yourself, which is the safest 
way, or follow the same verification 
procedures for the second category. 

On DECUS tapes, the author always 
is known and there's a verifiable audit 
trail from the person who submitted the 
software to the tape librarian to you. 

UNKNOWN PROCESS STATE 
QUERY: 

Pedro Crespo (SIG 12/MESS 269): 

Sometimes processes tend to hang on 
our MicroVAX II, which is connected 
through a terminal using a MUX
MASTER. SHOW SYSTEM indicates the 
status is RWMBX. I can't find a descrip
tion for this code. We're run~ng VMS 
version 4.7. Any comments or sugges
tions will be appreciated. 

REPLIES: 

Ron Salazar (SIG 12/MESS 271): According 
to information I received from DEC's 
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D 
"Cooperative 

• Marketing 
Program 

"FOCUS was the clear winner ... 
no other product came close." 

- SURVEY TABULATION SERVICES INC 

This year the DIGITAL REVIEW Tar
get Award for product "excellence 
and innovation" in a 4GL goes to 
FOCUS. 

Based on technical innovation, 
user friendliness and price/per
formance, DEC users named 
FOCUS the winning 4GL. 

And to our great satisfaction, 
"no other product came close." 

That's because only FOCUS 
gives users access to all the data
base environments including Rdb, 
RMS, and DBMS. And FOCUS pro
vides the best tools for developing 
complete applications without ever 
using a word of COBOL. 

To find out more about the # J 
4GL for VAX, please call or write 
Information Builders, Inc. 

Information Builders, Inc., 1250 Broadway, New York, NY 10001 (212) 736-4433, Ext. 3700 



System Architecture course, the process 
state, RWMBX, falls into the category of 
miscellaneous wait states. RW means the 
process is waiting for a resource to 
become available. MBX indicates it's 
waiting for the mailbox resource. When 
the non-paged pool becomes empty, the 
routine calls another VAX/VMS routine 
to save the process context and place it 
in a resource wait state. During this time 
the process may be swapped out of 
memory. When the non-paged pool 
becomes available, the scheduler 
reschedules the process. This is vaguely 
covered in the Device Driver manual, 
although the wait state names aren't given. 
Philip Gravel (SIG 12/MESS 273): Another 
good way to track down RWxxx states 
is to look in the Monitor Utility manual 
under STATES (version 4.n). It lists the 
mutex states. From there, the VAX/VMS 

Guide to Performance Management can help 
you determine what resource is causing 
the wait state and how to rectify it. The 
RWMBX status is the result of a full 
mailbox, for which an application pro
gram, rather than VMS, is responsible. 
Pedro Crespo (SIG 12/MESS 274): We aren't 
running anything out of the ordinary 
other than version 4.7 and compilers, 
and ORACLE, which we had running 
before the problem showed up. 

What really bothers me is that the 
processes hang, and our users just log 
in again from another terminal. After 
taking your username and password and 
showing the last time you logged in, the 
system won't respond. Looking at the 
system, the process is in RWMBX state. 

EBCDIC-TO-ASCII 
CONVERSION 
QUERY: 

Stuart Masch (SIG 46/MESS 355) : 

Periodically, we get EBCDIC tapes from 
other data centers. How can we convert 
to ASCII and load onto an 8250/RA81 
configuration? 
Richard B. Gilbert (SIG 46/MESS 356): 

There are routines in the run-time 
library to translate from EBCDIC to 
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ASCII and from ASCII to EBCDIC. There 
are also BCDIC to ASCII and vice versa. 
I believe you want LIB$TRA_EBC_ASC. 
This function takes two arguments: an 
input string, passed by descriptor, and 
an output string, also passed by descrip
tor. If you would rather have a whole 
program, I have one that reads unlabeled 
tapes with fixed-length blocked records 
"DCB= (RECFM = FB, ... ), deblocks the 
records, translates them to ASCII and 
writes them to a VMS text file. It's writ
ten in FORTRAN. A program called 
MTEXCH, written by Gary Grebus, 
handles more complicated IBM tape for
mats, plus RT-11, TOPS-20 and DOS-11. 
MTEXCH is available on DECUS tape 
No. V-SP-39. 

MIXING VMS 
VERSIONS 4 AND 5 
QUERY: 

j ohn P. Flynn (SIG 11/MESS 381): I have 
a homogenous cluster of two VAX 8250s 
running VMS V4.6, six HSC-served RA81 
disks, two TA81 tape drives and many 
LAT terminals. I'm unable to convert to 
V5.0, because one of our third-party 
software packages doesn't yet run 
under V5.0. 

We're about to add a 6310. Is it true 
that it must run vs.o? If so, we'll run the 
V4.0-only application on the 8250 cluster 
and run the other application under VS.1 
on the 6310. 

Is it true that V4.0 and V5.0 can't be 
mixed in a cluster, even if it's a hetero
genous cluster? If so, we'll leave the 8250 
cluster as it is but connect some of the 
disks directly to the 6310. We'll Ethernet 
everything so that LAT and DECnet can 
be used. 

What are the possibilities for shar
ing files and disks between the de
coupled 6310 and 8250 cluster? Is DECnet 
efficient for this? Can we still backup all 
disks from one system? What are the im
plications in dual-porting the RA81s be
tween the two systems? If my assump
tions are correct, we'll be relying on 
DECnet for the "not-huge" amount of 

data sharing we need to do. What are the 
major restrictions of DECnet that might 
cause us problems? 

REPLIES: 

Robert G. Schaffrath (SIG 11/MESS 382): 

Regarding 6310 requirements, you must 
be running VMS V5.1. You can have a 
mixed V4.7, V5.0 cluster, but it's a pain. 
You can't fully upgrade to V5.0. You 
must run a version called AS.O. This ap
plies to homogeneous as well as hetero
geneous clusters. I don't believe VS.1 is 
supported in a V4.7 environment under 
any circumstances. 

File sharing with DECnet works, 
but it's inefficient. If you're going to be 
doing extensive file sharing, work on 
getting the cluster back up. Disk shar
ing is possible with the dual-ported 
drives. It requires some additional SDI 
cables and hooking each disk to both 
systems. You tan share any disk this way 
except the system disk. To move the disk 
to another system, you'll need to dis
mount it on one system and remount it 
on the other. If files are open or installed 
on the disk, it can't be dismounted. 
Marty Johnson (SIG 11/MESS 383): If 
you're going to share disks, I recom
mend frequent backups, saved for the 
duration. I also recommend a checklist 
for switching the disk from one machine 
to another. 

If you manage to mount a disk on 
more than one machine and each 
machine thinks it's the sole owner, i.e., 
no distributed lock manager, you can 
kiss the data goodbye. It happened at a 
site where the SYSGEN parameters were 
set to never load the cluster software, 
and the system manager put a second 
CPU on the HSCs. Luckily, he only dual 
mounted one disk. By the time the 
problem was found, so many blocks had 
been double allocated, the disk was useless. 

With regard to a mixed-mode 
cluster, I've heard of problems with 
some of the layered products, such as 
CDD and Rdb. Check with Digital 
about problems with any of your 
layered products. • 
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he gold key has been accept-T ed as the most efficient user 
interface for the VAX, bar 

none. And WORD-11 version 4.2 sets the 
standard for gold key word processing on 
the VAX. That's because WORD-11 cou
ples gold key functionality with over 100 
sophisticated features. 

WORD-11 's list of gold standards includes 
the following: 

• Multiple font support 
• Automatic spelling correction 
• Thesaurus 
• Multiple wrapped columns 
• Choice of a wide variety of printers 
• VAX mail interface 
• VAX/FAX option 
• Calendar Manager option 

WORD-11 was designed specifically 
for the VAX user, which means high _ 
performance with low CPU over

head. Plus, WORD-11 is available on the 
IBM PC with the identical format and gold 
key interface as the VAX version. 

If you're in the market for a word pro
cessor you owe it to yourself to see 
WORD-11. For more information or a 
demonstration kit, call or write us today. 

WORD-11 
Data Processing Design, Inc. 
1400 N. Brasher St., Anaheim, CA 92807 

800-843-1317 
In California call 714-970-1515 

Fax 714-779-7 468 



Corporate Mouse Solution 
!tac Systems Inc.'s Mouse-Trak 
Replaces VAXstation 2000 Mouse 

I f you prefer the feel of a 
trackball more than that of 

the standard VAX.station 2000 

corporate mouse, Itac Sys
tems Inc. of Garland, Texas, 
has an alternative that may 
be for you. 

The Mouse-trak track
ball unit is 2.5 inches high, 
4.06 inches wide and 7.9 

inches long. It plugs into the 
same socket that the DEC 

corporate mouse uses. The 
buttons to the left and right 
of and below the rotating 
ball function in the same 
manner as those of the cor
porate mouse. 

The trackball can be 
custom configured. The key 
used for the Enter key can be 
relocated from the left but
ton to either the middle or 
right button. Pencil switches 
under the Mouse-trak can be 
set to change the action of 
the keys. Each key can func
tion as a toggle switch. Keys 
also can be configured to re-

main active for the length of 
time that the button is 
depressed. 

A speed-change button, 
located near the ball, causes 
the cursor to slow to one
fourth its normal speed. This 
is a toggle switch, so press
ing the speed button again 
will return the cursor speed 

to normal. 
The trackball can over

come the space restrictions 
that often are present with a 
mouse. Because the unit re
mains stationary, there's no 
need to pick up the trackball 
and relocate it to move the 
cursor around the screen. 

In addition, a soft wrist 
pad lets you rest your hand 
comfortably on the Mouse
trak. All three buttons are 
within easy reach. 

Because the Mouse-trak 
directly replaces the DEC 

corporate mouse, very little 
documentation is needed. 
You can install and use the 
device immediately. 

The price for the DEC 
version of the Mouse-trak is 
$179. Models are available for 
other workstations and PCs, 
such as those from HP, IBM 

and Sun, at similar prices. 
For more information, 

contact Itac Systems Inc., 
3121 Benton Dr., Garland, 
TX 75042; (214) 494-3073. 
Circle 492 on reader card 

-David B. Miller 

ltac Systems Inc.'s Mouse-trak directly replaces your VAXstation 2000 corporate mouse. 
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It took Logicraft 
et two otlier giants 

~---.-.......to each other. 
It was a global concern. DEC and IBM were 

engaged in a cold war. A war whose only real 
casualties were businesses desperately looking 
for a way to improve relations between their 
Digital terminals and IBM PC-compatible soft
ware. So they turned to Logicraft for the answer. 

Our innovative 386Ware provides VAX users 
with virtually unlimited access to PC software 
by integrating MS-DOS with VAXstations and 
VT terminals-at a fraction of the cost of pur
chasing individual PC's. 

Many of the world's largest government, educa
tion, and financial organizations, as well as over 
200 Fortune 1000 companies, have discovered the 
great communicator-386Ware from Logicraft. 

Call us today at (603) 880-0300 and end the 

cold war between your VAX hardware and 
MS-DOS software. 

386Ware from Logicraft. Think of it as detente 
for computers. 

~DmDDmD
'• Coopcra1ivc 

I • Markcun~ 
Pro~ram 

22 Cotton Road, Nashua , NH 03063 
(603) 880-0300 FAX: (603) 880-7229 

Logicraft is a reg istered trademark of Logicra ft, Inc. DEC is a registered trademark of Digital Equipment Corporation . IBM is a registered trademark of International 
Business Machines Corporation. 386Ware is a trademark of Logicraft, Inc. VAX, VAXstation, and VT are tradem arks of Digita l Equipmen t Corporation. MS-DOS is a 
trademark of Microsoft Corporation. 
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Bulk Data Distribution 
Empress Software's RDBMS Touts High-Level 
Features For Sophisticated Environments 

I t used to be that informa
tion stored in a database 

was easy to visualize. Data 
was kept in single, large files. 
Every record had the same 
number of fields with 
specific field lengths assigned 
to them. Data was displayed 
or printed as text only. 

However, the increased 
use of graphical interfaces 
and the increased sophistica
tion of applications require 
database systems to handle a 
wide variety of data types, 
including non-structured, 
free-form data. In addition, 
data often needs to be stored 
on separate computers while 
being accessible in total by 
anyone, anywhere. 

Empress version 4.0, 
from Empress Software Inc. 
of Greenbelt, Maryland, is 
designed to provide the 
functionality of a traditional 
RDBMS, as well as capabili
ties to handle unstructured, 
bulk data and to distribute 
data across various nodes in 
a network or VAXcluster. 

puter, from SO to 100 
databases can be accessed 
simultaneously. Up to 9,999 

keys per sort are allowed. 
SELECT commands can be 
nested up to 100 levels. 

Data types supported 
include Character, Date, 
Decimal, Floating Point and 
Integer. Empress' Bulk data 
type allows for the storage of 
free-form, complex data, 
such as graphic images. 

Empress provides easy 

from other files. An Interac
tive Interface with full 
prompting also can be used 
to enter data easily. A com
mand line editor with com
mand recall can simplify 
operations. Custom 1/0 

screens can be created with 
Empress' Screen Painter 
facility. 

Although Empress lets 
multiple users access the 
same database, security fea
tures ensure data integrity. 
Access privileges of varying 
levels can be granted to users. 
System catalogs keep track of 
granted privileges on the 
system. Database, table and 
record locking keep multiple 

Empress runs on VMS 
systems with 1 MB of main 
memory. Only your disk's 
directory structure will limit 
the number of databases you 
can create. Each database can 
contain up to 9,999 tables, 
each table possessing up to 
9,999 attributes. Each table 
can hold more than 2 billion 
records, and records can be 
more than 2 billion bytes 
long. Depending on the 
capabilities of the host com-

Empress' RDBMS processes bulk data in a usable format. Data 
is used in a relational model and accessed through a 4GL. 
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data access. Empress' SQL 
meets ANSI SQL standards. 
Anyone who knows SQL 
from another database sys
tem will have no trouble 
moving to Empress. Data 
entry can be accomplished 
with single insert com
mands. Data can be imported 

updates synchronized. 
Checkpoint and recovery 
utilities recover data after a 
major failure. 

Empress supports the 
distribution of data across 
nodes in VAXclusters and in 

DECnet environments. Data 
can be distributed as a single 
database comprising many 
tables across several nodes. 
Multiple databases can be set 
up on individual nodes. Em
press looks at the overall pic
ture as a single database. You 
don't need to know where 
the data is. All Empress com
mands operate on distributed 
data as they do for a single 
database. A two-phase com
mit protocol ensures that 
transactions involving multi
ple databases will be com
pleted intact. 

In addition to generat
ing various ad hoc reports, 
Empress provides a scripting 
report writer, M-Writer, 
when you need more sophis
tication. M-Writer's pro
cedural language supports 
variables, data retrieval, 
numeric calculations, picture 
formats, page headers and 
footers, and text justification. 

Empress can interface to 
VAX C and FORTRAN. Calls 
to Empress' SQL can be 
made from the host 
program. 

M-Builder, a 4GL and 
application generator, also is 
supplied with Empress. 
M-Builder can generate a 
default application for any 
database table, providing 
full-screen access to the 
table's records with function 
keys to perform record selec
tion, insertion, update and 
deletion. M-Builder can be 
used to generate custom ap
plications, as well. 

For more information, 
contact Empress Software 
Inc., 6401 Golden Triangle 
Dr., Ste. 220, Greenbelt, MD 
20770; (301) 220-1919. 
Circle 495 on reader card 

-David B. Miller 
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TAlARIS P. R I N T S T A T I 0 N S 

Efu ~ 

U)~OR!T( 

There's no better way to keep your 
multiuser system friendly than by 
connecting it all together via Ethernet. 
And now, thanks to Talaris Print
stations, your network of users can 
even share printers. That's share and 
share alike - because the 2492-B 
Printstation doesn't play favorites . It 
has emulations, fonts, and options to 

NOW IN CANADA from XDOX 
Call the XEIOX office nearesi you: 
Calgary (403) 26o-8800 • Edmonton (403) 493-7800 
Montreal (Sl4) 288-2(i()() • Ottawa (613) 237-lnl 
Toronto ( 416) 229-3 769 • Vancouver (604) 668-2300 

&-nr;rneexf ng 

-
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suit a network full of different appli
cations. Then too, the 2492-Bis 

equally at home with DECnet 
and TCP /IP networks. So 
why not go for it? You'd 
have to go a long way 
to find a better laser 
printer to be friends 

with your network users. 



Lots Of Hoopsla 
Ithaca Software's Hoops Creates 
Interactive Graphics Applications 

H oops, from Ithaca Soft
ware of Ithaca, New 

York, is a c-based library of 
routines used to create 
graphics applications for 
science, business and engi
neering. It's an bbject
oriented system that allows 
applications to be developed 
and run across a wide range 
of hardware platforms. 

The core of Hoops is its 
graphical database. Elements 
of an image are stored hierar
chically. Commands can be 
issued to change an image's 
rendering and other display 
attributes. 

Hoops' drawing primi
tives - lines, polylines and 
polygons - are available to 
create 2- a:qd 3-D objects. 
Text and marker symbols 
also can be added. Pixel ar
rays of raster data can be used 
in image processing applica
tions. Object libraries can be 
created to collect and hold 
frequently used objects. 

Objects can be rendered 
as wire-frame representa
tions or as shaded solid 
objects. Hidden-line and 
hidden-surface removal are 
performed automatically. 
Shaded images can be pro
duced by adding multiple 
light sources to an image. 
Rendering attributes, such as 
the color and pattern of lines, 
edges and polygon faces, are 
user selectable. Text size, 
spacing, color, path and 
justification also can be 
adjusted. 

Rendering attributes can 
be collected into a Style 
Library. For example, the 

26 

attributes needed to create 
a chrome effect can be 
grouped, named and applied 
to objects as a unit. 

The database stores 
drawing primitives, such as 
lines, polygons and at
tributes, into basic elements 
called segments. Within 
segments, drawing primi
tives can be grouped and 
named for reference. A 
group of segments can be 
changed with one command 
applied to the group. 

An application can have 
an unlimited number of 
segments. Segments can be 
created relative to existing 
segments. Hoops' hierar
chical structure causes at
tributes given to a segment 
to propagate down to sub
segments. Changing a seg
ment at one level ensures that 
subsegments are updated, 
as well. 

Modeling and motion 
routines also can take advan
tage of Hoops' hierarchical 
structure. Motion com-

mands, such as rotate, ap
plied to one level of the ob
ject's hierarchy affects the 
sublevels, as well. 

Objects are viewed 
through "cameras." Perspec
tive and orthographic camera 
"lenses" are available. 
Utilities exist to pan, zoom 
and orbit cameras to allow 
you to walk or fly through 
the scenes you create. 

Cameras' views are pro
jected through windows. 
Windows can be resized, 
overlaid and moved. The 
scene inside the window 
automatically is resized to fit 
a new window. Hoops pro
vides X Window System 
integration in addition to its 
own windowing system. 

A set of inquiry and 
show routines allows de
velopers to generate interac
tive applications. Hoops can 
interpret mouse-key presses 
and report mouse location, 
button status and keyboard 
selection. Specific segment 
names, windows and 3-D 

points can be returned to the 
application program. 

Hoops' modular struc
ture provides control over 
the objects in the database. 

The procedures needed to 
perform object movement, 
change an object's color or 
reveal or hide an object are 
cared for by the system. Ap
plication developers need not 
write code to perform such 
operations. 

Commands are issued as 
English statements. In addi
tion to being easy to use, 
Hoops is device indepen
dent. Applications developed 
on one platform will run 
without modification on 
another. Run-time options 
are available for each plat
form to allow access to 
system-specific features. 

Hoops runs on 
MicroVAXs and VAXstations 
running VMS or ULTRIX. It 
also runs on a variety of 
other platforms, including 
those from Hewlett-Packard, 
Apple and Sun, as well as on 
PCs. Supported output 
devices include those that are 
PostScript and HP-GL 

capable. 
For more information, 

contact Ithaca Software, 902 
W. Seneca St., Ithaca, NY 
14850; (607) 273-3690. 
Circle 502 on reader card 

-David B. Miller 

Hoops' 
graphics 
library can 
be used 
to develop 
complete, 
interactive 
applications. 
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PV~WAVE 

Results of computa
tional fluid dynamics 
(CFO) analysis 
using data from 
Ho/set Engineering 
as visualized on a 
VAXstation 2000. 
At the left, powerful 
image processing 
features quickly 
show an oveNiew 
of the full data set. 
From there, features 
and trends are iden
tified interactively and 
displayed as surfaces 
and line graphs. 
PV-WAVE is ideal 
for quickly viewing 
large data sets to 
gain important 
insights. Using this 
new information, it 
is then possible to 
select features and 
subsets for further 
review and analysis. 

Interactive Data Display and Analysis Software 
Immediate Visual Gratification 

Explore, analyze, reduce and visu
alize your data interactively with 
PY-WAVE on your VAX, DEC or 
SUN workstations. Our Scientific 
Visualaation software lets you inter
act directly with your data to navi
gate through data sets, select key 
features, and visually identify trends. 
Your data will be translated into 
publication-quality graphics fast -
262,000 data points from disk to 
display in less than 10 seconds! 

PV- WAVE; DEC, VAX, VAXstation 2000; and SUN are registered 
trademarks of Precision Visuals, Inc.; Digital Equipment Corporation ; 
and SUN Microsystems, Inc., respectively. 

See Inside Your Data Fast 

PY-WAVE lets you select from a full 
range of analysis, image processing, 
and graphics visualization methods 
to let you see inside your data fast. 
With PY-WAVE you can access any 
data in nearly any format. Tie into 
your own software or commercially 
available products; there's no need to 
build or buy special data converters. 
And you can easily develop special
ized applications to create custom 
interfaces using commands, macros 
or pop-up menus for all users -
from novices to experts. 

How Immediate? Let Us Show You! 

Discover how PY-WAVE 
helps you see your 
data fa st. And 
spend more 
time formulat
ing important 
results. Call 
Chris Logan at 
800/ 447-7147 to qualify for a fiee 
~evaluation copy. 

'¥~V1SUals® 
6260 Lookout Road 
Boulder, Colorado 80301 USA 
303/530-9000 Fax 303/530-9329 
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This code generator enhances Advantage!G, a .financial-analysis package. 

CASE Tool For Execs 
Pilot's EIS/G Generation Helps Customize Applications 

E xecutive information 
systems (EIS) let cor

porate higher-ups drill down 
through a company's appli
cations and databases using a 
single software interface to 
glean important information 
on key business issues. For 
example, EISs are used to 
review corporate sales and 
finances, track progress of 
internal programs, access 
spreadsheet data or tap on
line news services for stock 
information. 

The EIS, from Pilot 
Executive Software of 
Boston, is just such a system. 
It uses a front-end PC or PS/2 
with an adaptable menu
based interface and pulls in
formation into customizable 
charts and reports from a 
variety of applications 
residing on VAX databases. 

Pilot's fundamental 
module is Command Center. 
It lets MIS managers develop 
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systems that compress inter
nal and external applications 
into needed bits of informa
tion. Database and commu
nications software reside on 
the VAX while the user inter
face, graphics and PC com
munications are located on 
the PC. 

Pilot has added the 
EIS/G Generation, a series of 
EIS applications that use 
code-generators operated 
from menus to set up appli
cations. After menu selec
tions have been made, the 
generators write the under
lying code to compile a 
ready-to-boot application. 

The first of Pilot's off
the-shelf applications to in
corporate this back-end 
CASE technology is Advan
tage/G, a program specific
ally designed for retrieving 
and analyzing financial in
formation. It's often used for 
balance sheets, human
resources forms or cash-flow 
statements. In Advantage/G, 

the menus let users custom
ize screen layouts, report for
mats and charts to display 
data, including exception 
reports, text annotation and 
time series trend analysis. 

When setting up appli
cations, the developer must 
tell the system where the data 
resides; set formats and dis
play options, columns and 
headings; add comments and 
change the default settings; 
and organize charts and 
screen functions using 
editors and exception hand
ling. The code generation is 
unnoticed by the user. Data 
can be displayed on-screen 
or printed in customized 
reports. 

By clicking the mouse 
on a menu title, the executive 
can access more detailed in
formation on a given topic 
progressively, like peeling 
layers from an onion. Every 
part of the program runs on 
the PC except for the re
quests for data. Priced at 

$25,000, Advantage/G re
quires the Command Center 
development environment. 

Pilot's other modular 
EIS applications eventually 
will be equipped with code 
generators. These include 
Dimension, which provides 
a relational view of data for 
sales and expense analyses; 
Target, a project manage
ment system that tracks 
marketing programs or 
product development cycles; 
NewsTrack, which provides 
external news tracking; Ex
ecutive Mail, which front
ends VAXmail and ALL-IN-1; 
and programs for economic 
and competitive analyses. 
The modules are priced from 
about $5,000 to $15,000 each. 

On the PC side, the pro
gram requires IBM PCs and 
PS/2s running DOS 3.1 with 
640 KB of memory. Prere
quisite hardware includes an 
EGA or VGA card, and a 
MicroSoft mouse or touch 
screen. Communications to 
the host database are 
established through an asyn
chronous serial port to the 
VAX or an Ethernet connec
tion running DECnet/DOS 
version 1.2 LAT protocol. 

The VAX part of the 
program requires 6 MB of 
physical memory, 20 MB of 
disk space and a user mini
mum of 8,000 virtual pages. 
It runs with VMS version 4.6 
and later. For remote access, 
Pilot recommends a 
2,400-bps asynchronous 
modem. EIS/G is compatible 
with the HP LaserJet and 
IBM personal color printer. 

For more information, 
contact Pilot Executive Soft
ware, 40 Broad St., Boston, 
MA 02109; (617) 350-7035. 
Circle 496 on reader card 

-Evan Birkhead 
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Greater Capacity-638MB. 

Here's how to tap the full 
potential of your VAXstation 
or DECstation 3100: Add a 
DILOG subsystem. 

In the time it takes to con
nect a single cable, you can 
gain a full 638MB of formatted 
storage, while.cutting your 
seek time to 16ms. 

Feeling the need for even 
more speed? Then go with 
our lightning-fast lOms, 
340MB drive. 

For even greater capacity, 
DILOG also comes through 
with 2.6 gigabytes in a tabletop 
package, and up to 4.4 giga
bytes in a tower. 

Because DILOG subsystems 
are plug and play, you can be 
up and running in minutes. So 
if you're ready to add the two 

iisnmm1~~; your 3100, 

DISTRIBUTED LOGIC CORPORATION 

1-800-DILOG32 
(Outside CA) 

Corporate Headquarters 
1555 S. Sinclair Street 
Anaheim, CA 92806 

Faster Average Seek-lOms. (714) 937-5700 

U.S. Sales Offices: Anaheim, CA (714) 937-5700. Santa Clara, CA (408) 986-0224. San Diego, CA (619) 458-0542. Indianapolis, IN (317) 841-3751. 
Cleveland, OH (216) 292-3475. Pittsburgh, PA (412) 531-5622. So. Plainfield, NJ (201) 757-2211. Red Bank, NJ (201) 530-0044. Nashua, NH (603) 595-0453. 
Washington, DC (703) 742-8285. DEC, VAXstation and DECstation are trademarks of Digital Equipment Corporation. 
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Usurping DCL 
Hancock Software's Filemaster Provides A 
VMS Layered Utility For Organizing Files 

Typing / CUSTOMIZE, for 
example, lets you set statistics 
you wish to have displayed 
on the screen. I CUS1DMIZE 
VMS EDI1DR invokes EDT, 
TPU or any other on-line 
editor. The system manager 
can make menu functions in
visible to restrict user access. 
Filemaster features a Soft
delete capability that allows 
you to bring back deleted 
files using the UNDELETE 
menu command. 

ment capabilities provide 
security functions that pro
tect files and allow files to be 
customized to different users. 
System managers don't have 
to worry about directory 
names, thanks to an all
encompassing list function 
called ALLFILES. An audit 
trail keeps a log of file
mana gemen t activities, 
allowing the system manager 
to reconstruct new programs 
for security protection. The 
program is layered over VMS 
by running a standard 
VMSINSTAL and takes up lit
tle executable and disk space. 

I f you talk to VAX/VMS 
system managers about 

file maintenance or disk 
management, you'll hear 
several recurring complaints: 
1. The files are too large to 
manipulate. 
2. DCL is too difficult to 
figure out. 
3. When scattered across 
DECnet devices, files are 
hard to organize and track. 

Hancock Software Inc., 
a start-up based in Water
town, Massachusetts, has 
developed VMS file
management software that 
purports to solve many of 
these problems. Filemaster 
maintains and organizes 
large numbers of large files 
via a window-based interface 
that lets you bypass opera
tions usually performed by 
DCL commands. Addition
ally, Filemaster takes some of 
the tedium out of file 
organization, speeding man
agement tasks. DCL is still 
accessible for applications 
that require it. 

The system provides 
powerful file selection and 
sorting commands in a for
mat that lets you select lists 
of files by any of seven file 
characteristics. 

The user interface con
sists of three windows that 
can be stretched or shrunk. 
The first is a directory tree 
that Filemaster builds from 
reading VMS files . It shows 
the relationships of files 
within the directory struc
ture. All files are listed in 

30 

selectable order, regardless of 
the network node or disk on 
which they reside. You can 
select a file to open by scroll
ing with the arrow key and 
hitting Enter. Files can be 
ordered in any of 16 ways; 
alphabetical order is the 
default. 

The second window 
lists statistics of the selected 
file, including its name, size, 
date created and last user, or 
any other VMS attribute you 
select. The third window 
displays the contents of the 
file and lets you browse and 
edit without disrupting 
figures m the other 
windows. 

Filemaster uses Lotus
style I commands that bring 
up a descending menu sys
tem at the top of the screen. 

Conventional VAX 
keystrokes are used for file 
management. The arrow 
keys are used to scroll 
through these windows. 
Default function keys are 
built into the keypad, but 
other user-defined functions 
easily can be written into 
these keys. A Help facility 
that describes the high
lighted menu command is 
accessible by hitting PF2. 

Across DECnet nodes, 
the network disk-manage-

Filemaster prices range 
from $495 to $7,950, depen
ding on the size of your VAX 
processor. 

For more information, 
contact Hancock Software 
Inc., 115 Watertown St., 
Watertown, MA 02172; 
(617) 924-0017. 
Circle 493 on reader card 

-Evan Birkhead 

Filemast.er's three extendable windows display your overall directory tree (left), file statistics (right) 
and the editable file (below). 
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1l1rbol11scr/PS·PLUS 3 

u need desktop publishing capabilities, bu you have other 
systems and applications for simple word processing, and you 
don't know which laser printel'. to buy? 
Feel like indigestion? 

Now your PC us~rs want to ~ss the printer, and you'i:e not 
prepared to rewire the network, or purchase additional 
printers. 
Getting a headache? 

Obviously, you need more power to handle additional tasks, 
more emulations to support a 'Variety of software, and just 
more flexibility. 

This could be the beginning of an Ulcer! 

Camfntonn bas the PieScriptiqn for all your · 
printing ills. 

· We start with Adobe® Postscript® and 35 resident 
type fonts, 3MB of RAM, and the fastest processor available. 
e Turbof.aser/PS-PLUS 3 pro\"ides the correct dosage of 

hardware to perfectly emulate DEC LN03®, LN03 PLUS®, 

LN03R®, HP LaserJet series II and Diablo® 630 ECS ALL-IN-ONE 
system. 

In addition, Camintonn provides RS-232, Centronics and 
AppleTalk interfaces f<?r exPaJ1Sion convenience,. 
~ow you1re half.way to healthy again! 

Camintonn eliminates all the aches and pains. associated with 
buying the right laser printer. And, our emergency room staff 
of applications personnel is standing by to answer any 
questions you may have to ease "Post Purchase" syndrome. 

Take to the TurboLaser/PS-PLUS 3 and call us in the 
morning. · 

Call 1 (800) 843-8336 
Westem Regional Office (714) 553-0247 
Eastern Regional Office (617) 871-1178 
FAX (714) @-8063 



Let's C Postscript Now implements most of the ap
plication. The graphic inter
face then is written in NeWS 
and connected to the C por
tion by CPS, a program pro
vided with NeWS. CPS pro
vides a remote procedure call 
(RPC) mechanism between C 
clients and NeWS servers 
anywhere on a network. 
PostScript subroutines thus 
can receive arguments from 
and return values to C code 
transparently. 

conjunction with the Uni
Press Emacs editor, you can 
edit and view C code in one 
window while viewing the 
produced PostScript in 
another. 'I'he graphic output 
then can be shown in a 
NeWS window or on a 
printer. UniPress Emacs also 
has a PostScript editing 
mode that provides features 
such as PostScript construct 
expansion and on-line data
bases of PostScript and 
NeWS terms and de
scriptions. 

UniPress Software's C2PS Compiler 
Converts C Code To PostScript Code 

I f you're a programmer 
who writes a lot of his 

own code but isn't familiar 
with or doesn't like to work 
with PostScript, the C to 
PostScript (C2PS) Compiler 
may be for you. The C2PS 
Compiler, from U niPress 
Software Inc. of Edison, 
New Jersey, converts C 
source code into PostScript 
code. It allows programmers 
to write PostScript-based 
applications in C. 

Adobe Systems' Post
Script language is unlike 
other page-description lan
guages because it's a true 
programming language. 
PostScript most often is 
generated automatically by 
application programs from a 
higher-level description. 
However, as PostScript finds 
use in window systems and 
graphical user interfaces, 
such as Sun Microsystems' 
NeWS, developers find they 
must write large bodies of 
PostScript code by hand. 

C2PS overcomes prob
lems associated with writing 
PostScript code. Infix rather 
than reverse Polish notation 
is used to write expressions. 
C data types can be used. 
They are translated into 
PostScript objects. Function 
calls and control statements 
written in C are more likely 
to be understood than their 
PostScript equivalents. 

C2PS was developed for 
use in NeWS and other en
vironments that require the 
production of PostScript 
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code, such as Adobe's Dis
play PostScript, x/NeWS and 
PostScript printer applica
tions. C2PS lets programmers 
write entire PostScript appli
cations in C. It eliminates the 
PostScript learning curve 
and reduces the effort of 
creating windowing applica
tions. C2PS is useful to those 
who would rather work in C 
or who already have written 
code in C and want it 
to work in a PostScript en
vironment. 

"Many C programmers 
aren't conversant in Post-

After C2PS generates a 
PostScript module, that code 
can be used directly (e.g., 
sent to a printer to produce 
a graphic image) or with 
other PostScript packages to 
build an application. Because 
code generated by C2PS 
follows normal P9stScript 

C2PS is available on a 
number of computer sys
tems, such as the VAX, with 
binary code priced at $2,995 
and source code priced at 
$14,995. University discounts 
are available. 

#define pickfont Cfn,sz) setfont (scalefont Cfindfont (fn),sz)) !PS-Adobe-2.0 

/main { 

main O 

int i, s; 

pi ck font ("Times-Bold", 24); 

erasepage (); 

for ( i = 20; i < 600; i += 40) { 

gsave O; 

moveto(300, i); 

s = i < 350? (400-i)/250 : (i-300)/250; 

scale (s, s); 

cshow ("C for yourself - - PS for Ne\IS!"l; 

gres tore (); 

showpage ( ) ; 

(Times-Bold) findfont 24 scalefont se tfont 

erasepage 

/ _ i 20 store 

i 600 l t not {break} i f X fo r cond i ti on 

gs ave 

300 i moveto 

I_ s _ i 350 l t < 
400 _ i sub 250 div 

} { 

i 300 sub 250 d i v 
} ifel s e 

store 

_s _s scale 

CC for yourself - - PS for Ne\IS!) 

cs how 

grestore 

i 40 add / _ i exch de f 
} while 

showpage 

} def 

A C program ready to be compiled is shown at left. CZPS-generated PostScript of the same 

C code appears on the right. 

Script," says Mark Krieger, 
UniPress president. "C2PS 
eliminates the pain of learn
ing PostScript." 

In the normal course of 
NeWS development, for 
example, a C program 

calling conventions, no extra 
work is necessary to use it 
with existing packages. C2PS 
output can run under NeWS 
or on an Apple LaserWriter. 

C2PS is part of Uni
Press' PostScript working 
environment. When used in 

For more information, 
contact U niPress Software 
Inc., 2025 Lincoln Hwy., 
Edison, NJ 08817; (201) 
985-8000. 
Circle 497 on reader card 

-Eric Schoeniger 
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EM4105 is a sophisticated Tek 4105/DEC VT220 terminal emulator that 
converts your IBM PC into a color graphics workstation. EM4105 costs 
thousands less than a dedicated graphics terminal. 

11111 4105 EMULATION 
EM4105 • 16164 colors 

• Pan/Zoom 
• High resolution Hardcopy 
• Mouse cursor control 
• 4010 and VT640 Emulation 
• 640 x 350 EGA support 
• 640 x 480 VGA and EGA support 
And , EM4105 includes all the features of DCS's popular 
VT220 emulator, EM220. 

• ASCII, Xmodem, and Kermit File Transfer 
• Command (Script) files 
• Phone Directory 
• Scroll memory 
• HotKey 
• Loadable Character Sets 
• Network support 

Diversified Computer Systems, Inc. 
3775 Iris Ave. Suite 1 B, Boulder, Colorado 80301 
FAX: 303-447-1406 (303) 447-9251 

Other DCS emulators: EM220 - DEC VT220 Emulation 
EM4010- Tek 4010/VT220 Emulation 

Trademarks: VT102, VT220 - Digital Equipment; IBM PC, XT - IBM Corp.; Hercules - Hercules Computer Technology; Tektronix - Tektronix: Inc. ; Precision Visuals - Precision Visuals, Inc. 
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Out Of The Blue 
Berkshire Spins Off IBM Market With 
DEC-Compatible Storage Subsystems 

A new company called 
Berkshire Computer 

Products of Framingham, 
Massachusetts, has entered 
the DEC-compatible storage 
subsystems realm with three 
product-family introduc
tions. Berkshire is a spinoff 
of Acknowledge Inc., a 
manufacturer of mass storage 
devices for IBM midrange 
and mainframe computers. It 
will function independently. 

The initial product 
families include: 
1. The Maximizer series of 
subsystems, which plug into 
any of DEC's SDI controllers 
and feature formatted · 
capacities ranging from 665 
MB for one subsystem 
upgradable to 3.5 GB in a 
cabinet that stacks seven 
subsystems. 
2. The Discovery I, a series 
of four nine-track tape drive 
subsystems for the UNIBUS 
and Q-bus. 
3. The Discovery II series, 
an 8mm helical-scan car
tridge tape drive called the 
ElOOO, also for the UNIBUS 
and Q-bus. 

The Maximizer disks 
are compatible with the HSC 
70150140, KDB50, KDASO and 
UDASO disk controllers. The 
incremental design of the 
cabinet yields the following 
storage capacities: the 
Maximizer 650, 665 MB; the 
Maximizer 850, 875 MB; the 
Maximizer 1350, 1,330 MB; 
the Maximizer 1750, 1,750 
MB; the Maximizer 2000, 
1,995 MB; the Maximizer 
2600, 2,625 MB; and the Max-
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imizer 3500, 3,500 MB. The 
fully configured seven
member cabinet uses one SDI 
port per disk. The rack
mountable unit is installable 
in slots on RA81 cabinets or 
TU-series tape drives. 

The Maximizers easily 
can be field upgraded to 
higher-capacity drives as 
your VAX system grows. 
Berkshire reports that its 
prices for competitive drives 
will be 20 to 30 percent less 
than DEC's. Each drive is 
based on an eight-inch Win
chester disk with a peak data 
transfer rate of 2.8 MB per 
second and an average seek 
time of 16 ms. MTBF is 
estimated at 50,000 hours. 

Two high-capacity pre
configured disk subsystems 
also are available from 
Berkshire. The Maximizer 
7000 offers 7.0 GB of storage; 
the Maximizer 12000 has a 
12.25-GB capacity and costs 
$205,000. 

The four tape drives in 
the Discovery I line accom
modate different tape media. 
The 200-ips F3200 features a 
data-transfer rate of 1.25 MB 
per second. The tri-density 
125-ips S3125 features a max
imum transfer rate of781 KB 
per second. The tri-density 
100-ips P3100 features a 
transfer rate of 625 KB per 
second and, like the others, 
support for 800-, 1600- and 
6250-bpi tapes. The dual
density 100-ips P2100 features 
a transfer rate of up to 320 KB 
per second. The P2100 is 
positioned as the entry-level 
subsystem, supporting 1600-
/3200-bpi tapes. Berkshire 

The Maximizer 12000 combines 14 Maximizer 850s or seven 

Maximizer 1750s (shown) into a 12.25-GB subsystem. 

claims 30 to 60 percent per
formance increases over 
DEC's comparable drives. 

The subsystems come 
equipped with the tape 
transport mechanism, tape 
controller, power supply and 
cabling. Each controller has 
a 64-KB cache buffer to 
facilitate streaming by pro
viding a smoother data flow 
from the system to the tape 
drive. An automatic loader 
also is provided. The MTBF 
of all Discovery I tape drives 
has been estimated at 15,000 
hours. 

The sole member of the 
Discovery II line is the E1000, 
a 2.3-GB 8mm helical-scan 
tape drive. Up to four tape 
drives can be configured on 
the same controller. The 
8mm cartridges are designed 

for unattended backup of 
large amounts of data. The 
E1000 has a burst transfer rate 
of 1.25 MB per second and a 
sustained transfer rate of 246 
KB per second. It includes a 
256-KB buffer. MTBF is 
estimated at 30,000 hours. 

The cartridge drive sub
system kit includes the tape 
transport, tape controller, 
power supply and cables. It's 
available in rack-mount or 
desktop versions and is 
priced at $7,500, including in
stallation and a one-year 
warranty, with additional 
drives available for $6,000. 

For more information, 
contact Berkshire Computer 
Products, 100 Pennsylvania 
Ave., Framingham, MA 
01701; (508) 620-8843. 
Circle 494 on reader card 

-Evan Birkhead 
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Terminal emulation doesn't 
have to be this way. 

We've all been there. Trying to remember whether the "Do" key is 
really <Ctrl-Fl> Or was it <Alt-Fl>? And the editing keypad. 
Can you be absolutely sure you're about to press the "Select" key 
and not the "Remove" key? The results can be disastrous. 

That's why KEA developed the PowerStation. The PowerStation, 
an exact Vf200 layout keyboard bundled with Vf240 or Vf220 
terminal emulation software, turns your IBM PC or compatible into 
a key-by-key replica of a DEC terminal-without messy labels! 

But what does that get you? 

Peace of mind. The PowerStation keyboard takes the frustration 
out of switching between a DEC terminal and a PC because 
ea.ch key is right where you'd expect it to be. And our "Gold Key" 
version makes ALLIN-1 and WPS a breeze. 
Savings. If you think you can't afford both emulation software 
anda keyboard, think again! The PowerStation can actually save 
you money by eliminating the time you waste every day trans
lating between Vf and PC keystrokes. And with the PowerStation, 
startup training costs are virtually eliminated 
Consistency. The PowerStation keyboard provides a consistent 
interface for both vr emulation and regular i>C applications. In 
emulation mode you get the 105-key functionality of a real DEC key
board and in PC mode you get a super enhanced keyboard. And 
you can use the PowerStation on virtually any PC! Move between 
an XT, AT, PS/2, AT&T PC and a DEC terminal without missing 
akeystoke. 

PowerStation and ZSTEM are trademarks of KEA 
Systems Ltd. All other brand and product names 
are trademarks or registered trademarks of 
their respective holders. 

The best in tenninal emulation software. With the PowerStation 
keyboard you get the fastest most precise, DEC terminal emulation 
software available: ZSTEM. You have the choice between two 
popular software packages: ZSTEM 240, our Vf241Nf340 graphics 
emulator and ZSTEM 220, our Vf220 text emulator. Both packages 
will impress you with their speed and feature-by-feature accuracy. 

To top it off, the PowerStation gives you all this at a surprisingly 
low price. But find out for yourself why Digital Review Labs says 
"the PowerStation 240 is a godsend:' Call us at 800-663-8702. 

I I 

I I 
n u 

KEA Systems Ltd., 2150 West Broadway, Suite 412 
Vancouver, B.C., Canada V6K 4L9 
Telephone: 604-732-7411 Fax: 604-732-0715 
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DIGITAL 
WAlCH Continental Drift 
Evan Birkhead It's time to put 

to rest the con
ventional wis
dom that the 

European market is two years behind 
the U.S. in high technology. To the con
trary, sales of computers in Western 
Europe have kept the giant system pro
ducers - IBM, Digital and Hewlett
Packard - in the black this fiscal year, 
while U.S. sales sag. 

Overall, the U.S. drought has hurt 
Digital badly. For the third quarter, 
Digital announced a net income of 
$256.4 million, down 16 percent from 
$305.1 million during the same quarter 
last year, even though total operating 
revenues were up 11 percent. Without 
its impressive international sales figures, 
Digital would have posted huge losses. 
The company reported that in that 
quarter, 56.8 percent of overall sales were 
to the international market, with the 
bulk of that coming from Europe. One 
year ago, the figures were 51 and 49 per
cent, slightly favoring international 
sales. 

Digital's internal salary freeze, 
whiCh begins July 2nd, further 
dramatizes the enlarging market chasm. 
The freeze affects all of the company's 
75,000 U.S.-based employees, while the 
50,000 employees abroad are spared. The 
explanation was that they won't be 
affected because the demand and 
profitability for Digital remain strong 
internationally. 

According to Mark Steinkrauss, 
Digital's Financials spokesperson, the 
sales effort abroad will be augmented 
this year with the expansion of interna
tional research and development facili
ties. "The R&D is fairly diversified 

throughout Europe, Japan, and Israel, 
but more than 50 percent is still in the 
U.S," he explains. "Europe is growing 
at a faster pace, so we're more active 
there." 

The Rationale 
Lee Cooper of Digital's Networks and 
Communications Division spent 1988 in 
Europe and reports that the continent is 
undergoing tremendous growth in 
computer networks. The spurt in buy
ing behavior is characteristic of Europe, 
he explains. "Where we [Americans] 
will readily throw away and replace, 
Europeans will devote longer lengths of 
time to allow technologies to mature," 
says Cooper. "After a flurry of upgrad
ing, they'll lag behind for a few years, 
then another flurry will bring them even 
again. They're in the midst of a major 
flurry right now." 

Cooper adds that Europe is in the 
right place at the right time regarding 
several technologies, notably fiber op
tics. "Companies are moving out of the 
[more expensive] inner cities and build
ing new buildings out in the country
side. They're looking at FDDI ahead of 
us and are installing fiber, even in 
backbones." 

As in the U.S., multivendor net
works, increasingly featuring worksta
tions, are the norm. (Clearly, Digital has 
Europe to thank for making the VAX.

station 2000 the top-selling workstation 
line in the world.) 

Per user, Europe has installed more 
RISC workstations, optical storage 
devices, office information systems and 
fiber optic telecommunications systems 
than the U.S. That's good and bad for 
the major systems vendors and their 
third parties. It's good because they 
show profits for the newer technologies 
where there might otherwise be a void. 

But it's bad because accompanying this 
increased success will be an increased 
reliance on the historically unpredictable 
European market. 

Besides the state of technology, the 
prevailing economic conditions are also 
a factor in Europe's impending domi
nance. The U.S. economy is fragile at 
best, while the European market is 
strong, spurred primarily by the strong 
British pound and spectacular export 
performance by West Germany. 

Also, confidence is growing as 1992 
nears. In that year, the 12 nations of the 
European Economic Community (EEC) 
will unite to form a free-trade state 
without barriers, much like trade be
tween states in the U.S. The only dif
ference will be the relative strengths of 
the different currencies. 

Analysts agree that the new policy 
will put U.S. companies at a severe 
disadvantage. While lowering its inter
nal barriers, the EEC will be building 
new ones . against outside competition. 
Among the most controversial of the 
restrictive policies is "reciprocity," 
which states that for every company the 
U.S. sets up in Europe, the EEC must be 
allowed to set up its own organization 
for that industry in the U.S. This and 
other internal policies, such as an 
increase in intra-EEC mergers and new 
quotas on foreign imports, have 
heightened fears that the EEC, a key 
economic ally, will disappear as a trade 
partner. Fortress Europe is the term 
many have applied to this unified 
market. 

The spectre. of 1992 has prompted 
the major American computer pro
ducers to scramble for footholds 
throughout the continent. IBM had a 
head start - it's been operating in 
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Europe since the 1920s - and recent 
activity has pushed its European 
employment total over 100,000. Accord
ing to IBM Europe, IBM now has 13 

manufacturing plants, nine R&D 
facilities and seven scientific centers 
based in Europe, not to mention count
less sales, training and support locations. 
AT&T, for its part, has built a semicon
ductor factory in Spain and bought part 
of a research laboratory in England. 

Digital Abroad 
Like IBM, Digital is all over the map. 
The number two vendor in most coun
tries (number one only in Ireland and 
Israel), Digital, which has had a sales 
and marketing presence in Europe since 
the mid-1960s, has built manufacturing 
and design engineering sites in France, 
Germany, Ireland, Scotland (semicon
ductors) and Italy. It also has set up five 
Digital Competency Centers (DCCs), 
the European equivalent of an Applica
tion Center for Technology (ACT) in the 
U.S. The huge Digital site in Valbonnes, 
France, is the home of the Networking 
and Telecommunications DCCs; London 
is the location for the Financial DCC; 
Munich hosts the Manufacturing DCC; 
and Switzerland is the home of the 
Government Systems DCC. 

Digital's DECstation PCs that are 
sold in Europe won't be manufactured 
by Tandy but by Olivetti, an Italian
based PC-clone manufacturer. Although 
virtually unknown in the U.S., Olivetti 
has a giant presence and name recogni
tion in Europe. 

Others with a big presence include 
Bull in France and Unisys in the U.K. 
Hewlett-Packard reports that orders in 
the overseas market grew 29 percent in 
the last fiscal year, while domestic orders 
increased only 17 percent. HP has had a 
lot of success selling its workstation and 
precision architecture machines abroad. 

The Third Party 
Digital third-party hardware and soft
ware producers also have been active in 
Europe and have developed their own 
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market savvy. "Each country has its 
own distinct way of doing business,'' 
says Howard Exton-Smith, director of 
marketing at Cortex, a producer of VMS 
CASE systems. "That makes it very dif
ficult to give your European operations 
one label. What sells in England won't 
necessarily sell in Belgium and the big 
industries in France are quite different 
than those in Germany." 

The complexities aren't lost on Jim 
Bender, president of Logicraft, which 
makes PC-to-VAX systems. Logicraft, a 
Digital Cooperative Marketing Pro
gram (CMP) participant in the U.S., has 
had to re-establish a CMP-like agree
ment in every European country, each 
with a different name and a different 
bureaucratic system. "We're also lined 
up with Digital in the Pacific Rim," 
claims Bender. (DEC has seven ACTs 
spread across the islands of Japan.) 

Dennis Vohs, chairman of Ross 
Systems, which produces a VMS 
accounting system, has faced a different 
barrier - language. "Simple things like 
the language your software is written in 
and training become obstacles in 
Europe," explains Vohs. "Sixty percent 
of our customers are multinationals, so 
we had to make some choices." 

Ross's first move was to become a 
CMP in the U.K. and a Complementary 
Solution Organization (CSO) in Western 
Europe, which gave it additional sales 
leverage. Next it founded Ross Systems 
Europe in Brussels and began writing 
localized versions of the Renaissance 
financial package; Vohs is now in the 
midst of finalizing similar agreements in 
Hong Kong. 

Access Technology, which makes 
the 20/20 VAX spreadsheet, has com
plemented its U.K operation with its 
own Applications Developm~nt Group 
(ADG), a team of specialists that provide 
consulting services ranging from tech
nical assistance to solutions develop
ment. It also has opened new facilities 
in Switzerland and Holland and estab
lished a distribution and support alliance 
with Digital. 

Like Digital, American heavy
weights IBM and Hewlett-Packard also 
are relying on Europe. All indicators are 
that the figures will continue to get 
more lopsided for all computer makers. 
"There's no question that's where the 
action is going to be," explains Exton
Smith of Cortex. "Everyone considers 
a head start in Europe to be key for the 
1990s." • 

Access Technology Inc. 
2 Natick Executive Park 
Natick, MA 01760 
(508) 655-9191 

Hewlett-Packard 
3000 Hanover St. 
Palo Alto, CA 94304 
(415) 857-1501 

Ross Systems Inc. 
1860 Embarcadero Rd. 
Palo Alto, CA 94303 
{41,5) 856-1100 

CIRCLE $18 ON Rf.ADER CARD 

Bull Computer 
300 Concord Rd. 
Billerica, MA 01821 
(508) 671-6000 
CIRCLE 519 ON RUDER CARD 

Cortex Corp. 
138 Technology Drive 
Waltham, MA 02154 
(617} 894-7000 
CIRCl.l READER CARD 

Digital EquJpment Corp. 
146 Main St. 
Maynard, MA 01754 
(508) 897-5111 
CIRCLE A03 O:N READER CARD 

CIRCLE 486 ON READER CARD 

IBM Corp. 
Old ,orchard Rd. 
Armonk, NY 10504 
(914) 765-1900 
CIRCl.E 407 ON READER CARD 

Logicraft Inc. 
22 Cotton Rd. 
Nashua. NH 03063 
(603) 88()..0300 
CIRW 521 ON READER CARO 

Olivetti U.S.A. 
765 0.S. Highway 202 
Somerville, NJ 08876 
(201) 526-8200 
CIRCLE 522 ON READER CARD 

CIR 523 ON READER CARO 

, :i?f1 rp. 
' 15 ·'e Tandy Center 

Fort rth, TX 76102. 
(817) 390-3011 
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Unisys Corp. 
P.O. Box 500 
Blue Pell, f>A 19424 
(2~~) 542-4011 
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GRAPHICS SPECTHUM 

Image 
Processing And 
Visualization 

Graphics grows up as workstation power improves and 

rendering techniques evolve. BY ELAINE L. APPLETON 

HUMANS ARE VISUAL creatures. Approxi
mately 50 percent of the neurons in our 
brains are associated with vision. Thus, 
it makes sense that we learn first and 
foremost by seeing. 

Computer technology began to let 
us understand the real world through 
visual processes about 25 years ago, 
when rudimentary image processing 
techniques were born. Image process
ing, which enhances or otherwise alters 
data gained through various sensory 
means, allows us to understand such 
things as weather and terrain through 
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satellite information; military tactics and 
placement of personnel and weaponry 
through radar; and the human body 
through medical imaging techniques. 

As workstation power improves 
and more highly developed graphical 
rendering techniques evolve, the use of 
computer-aided visual techniques for 
understanding has become more attrac
tive and more readily available. Digital 
confirmed this in March when it an
nounced its Integrated Visualization 
Environment (IVE), a multiple-platform, 
multiple-software program built on the 

graphics industry's newest buzzword: 
visualization. 

Like other complicated and flexible 
technologies, visualization as a market 
and an application is difficult to define. 
Says graphics industry guru Ken Ander
son, publisher of The Anderson Report of 
Simi Valley, California, "We can't define 
the computer-aided visualization market 
yet. If I could, I'd be wealthy." 

The term has come to inean the use 
of computers to graphically ~epict 

masses of data, generally scientific, in 
ways that are easy to understand. Al-
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GRAPHICS SPECTRUM 

though image processing attempts to 
reach similar objectives, it starts with 
real-world data, such as scanned photo
graphs or thermal imagery, and digitizes 
the information. Those digitized bits 
then are processed in a supercomputer 
or a workstation to filter out noise, 
enhance hard-to-understand informa
tion, detect edges of objects, colorize 
specific areas and otherwise make im
ages easier to grasp and analyze. The 
processed data then is rendered with 
2- or 3-D graphical techniques and is 
displayed on a screen. 

Visualization, on the other hand, 
encompasses multiple techniques, in
cluding image processing, graphical 
rendering and animation, signal proc
essing, and output technologies such as 
electronic publishing. Its intent is to 

' show graphically the previously unseen 
or hard to see. 

Image processing generally is used 
in areas such as remote sensing and 
medical studies. Visualization, by com
parison, has the potential for use across 
all scientific and research applications, 
from astrophysics to fluid dynamics to 
high-energy physics. It's intuitive and, 
being picture oriented, it's language in
dependent, applicable to many areas but 
defined by none. 

Why is the term visualization pop
ping up more frequently? Primarily, it 
seems that visualization is attractive 
because it's now possible. This means: 
1. Powerful computers at prices that 
universities and other research organiza
tions can afford. 
2. Useful human interfaces, such as the 

X Window System and DECwindows, 
that allow scientists to call applications 
from windows or 4GLs, rather than pro
gram at the system level. 
3. Sharing visual data across remote 
networks. 
4. Computers that have enough mem
ory, processing power and sophisticated 
graphics-rendering capabilities, such as 
multiple light sources and animation, to 
handle the requirements for visualization. 

Just A Strategy, So Far 
The consultant community, for the most 
part, slept through Digital's recent IVE 
announcement, because it contained no 
news of new products. Rather, Digital 
packaged already existing hardware 
platforms, Ethernet-TCP/IP protocols 
and a handful of software vendors into 

A superimposed image of a space station on Jupiter developed on the VAXstation 3540 workstation. The space station model 
was created by Digital Productions and the image of Jupiter was digit~d from a NASA{f PL image. 
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In this example of visualization, representations of a heme group from Cytochrome CJ, an enzyme present in most plant and 
animal cells, are colored according to electrostatic surface potential. 

this environment. It seems to be a 
strategy statement that confirms 
Digital's continued interest in the scien
tific community. That community cur
rently analyzes only about 10 percent of 
the data it collects, according to the 
National Science Foundation. With 
visualization tools, Digital claims, that 
percentage will increase dramatically. 

Currently, Digital provides base 
platforms for software vendors that 
supply specific application packages. 
Those packages run the gamut from 
data analysis (e.g., SAS Institute's SAS 
Graphs) to graphics rendering in 2- and 
3-D (e.g., SAS Institute's NeoVisuals); 
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from integrated, interactive visualization 
packages (e.g., Precision Visuals' PV
Wave) to hardware processors that do 
compute-intensive processing and then 
download the processed data to Digital 
workstations for display and image 
transfer (e.g., Pixar's Image Computer). 
Among this diversity, however, there are 
constants, which Digital refers to as pro
gram standards. They are: 
1. Standard networking protocols, in
cluding TCP/IP and DECnet/OSI. 
2. DECwindows. 
3. Compound Document Architecture 
(CDA) for data format. 

There's nothing new here, but the 

articulation of these program standards 
is a clue to the needs of the visualiza
tion user. The lack of standards available 
for image transfer, says David Prawel, 
marketing manager, analytical products, 
at Precision Visuals, is a critical drawback. 

Digital allows conversion of graph
ics files into the Digital Document In
terchange Format (DDIF), part of CDA, 
for transfer to other Digital machines or 
output to hard-copy devices. Within 
DDIF is the Image Interchange Format 
(IIF), which deals specifically with im
ages. The VAX Image Services (VAS) ver
sion 1.0 can convert IIF or DDIF files into 
formats needed for various applications, 
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The leading business, scientific and 
engineering graphics solution: 

CA-DISSPlA™, the de facto industry stan
dard of FORTRAN graphics subroutine 
libraries, is now serving programmers at 
more than 3,000 sites worldwide. 

Visualizes data for quick, 
clear analysis and decision making: 

With the most extensive graphics ca
pabilities available, CA-DISSPlA can 
graphically represent any type of data, 
and even integrate all types of graphics 
from charts to graphs to drawings. 

Graphic forms of any type: 
From simple bars, pies, and lines, to com
plex 3D object rendering, CA-DISSPlA pro
duces an unlimited variety of graphics 
forms. 

Extensive CPU and output support: 
CA-DISSPlA operates on supercomputers, 
mainframes, mid-range systems and per
sonal workstations. Supports over 300 
graphics devices,· CRTs, plotters, printers, 
and slide makers, as v.;ell as CGM and 
Postscript. Computer and device inde
pendence, plus programmability, assures 
you maximum flexibility and protects your 
investment in existing systems. 

Easy to learn. Easy to use: 
Especially in sophisticated applications, 
you'll spend less time programming and 
more time analyzing the results. 

For more information, write or call Chris 
Andrews today. 

800-8'1-373' (Ext. 1907) 
(In Calif. 800-468-0725) 
Computer Associates 

10505 Sorrento \alley !bad 
San Diego, CA 92121-1698 
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says Jack Gold, Digital imaging market
ing manager for scientific visualization. 
For instance, you can convert a DDIF or 
IIF file into PostScript format, allowing 
integration into documents or output to 
a PostScript printer. 

However, no standard image for-

24-bit plane system such as the high
end VAXstation 3520 or the VAXstation 
3540 allows use of 224 or 16.7 million 
colors. The latter is approximately the 
number of colors the human eye can 
recognize. It takes this many colors to 
render true or realistic color, says 

MOVING MASSIVE NUMBERS 

of pixels across a network can 

be a slow process, as an image 
easily can use 45 or 50 MB of data. 

mat allows the Digital user to transfer 
a file easily to a Sun machine, for in
stance, states Prawel. Transfer needs to 
be hardware independent, he says, but 
ANSI and ISO committees only now are 
beginning to work on this problem. 

Moving Pictures - Or Pixels? 
DECwindows allows you to move 
pixel-based graphics over the network. 
Pixels are picture elements, the smallest 
point on a computer screen to which 
color can be assigned. When you 
originate a computer graphic on the 
screen (e.g., for CAD/CAM applications) 
you're processing vectors (lines) as you 
draw from one point to another. You 
aren't working with pixels until you 
display the image. But pixels, rather than 
primitives, such as vectors, polylines 
(several vectors connected at endpoints) 
and polygons (a closed-loop figure 
drawn from vectors), are at the heart of 
image processing and visualization. 

Digital's Randy Nickel, marketing 
manager for the two 3-D VAXstations. 

Moving massive numbers of pix
els across a network can be a slow proc
ess, as an image easily can use 45 or SO 

MB of data. When processor and display 
workstation are separate devices, high 
network bandwidths are necessary, says 

Digital Senior Applications Marketer 
Ralph Rio. This becomes even more 
critical when you want to alter the 
parameters that result in the image (so
called interactive visualization) or look 
inside an image - say to examine a 
cross-section of the human body rather 
than look at the surface of an organ. 
When doing so, you work with volu
metric representations of pixels, or voxels. 

Putting It All Together 
Although visualization can be per
formed in many ways, with results that 
range from a simple plot to a photo
realistic, animated image, it has two 
fundamental needs: capabilities for 
compute-intensive performance and 
rendering features (see Figure). Accord
ing to Digital, such techniques as data 
transformation, hidden surface removal, 
transparency, depth cuing and motion 
are essential. 

For years, scientists have attempted 
to process huge amounts of data on 

By assigning colors from a hard
wired color lookup table to various pix
els, you can render an image realistic
ally or enhance it with pseudocolors. 
You can make a lake blue, for instance, 
on a satellite image that had been 
originally recorded in gray tones. The 
number of colors available is based on 
the hardware. For example, an eight-bit 
plane workstation such as the VAXsta
tion 3520 provides 28 or 256 colors. A 

Figure: Digital's strategic model for visualization. At the top are scientific fields that benefit 
from computer-aided visualization. On the right are levels of technology with which visualization 
can be performed. On the left are activities involved in the research process. 
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W hen you've got to 
turn those numbers 
into a presentation, 

turn to the SAS® System. The 
SAS System includes easy-to
use procedures for charts, 
plots, maps, and three-dimen
sional displays. At a glance, 
you can grasp detailed statistics, 
spot relationships among items, 
and trace emerging trends. 
And when your manager wants 
more, the SAS System lets you 
customize your graphs and 
present multiple displays on the 
same page for easy comparison. 
You can produce your graphs 
on terminals, plotters, trans
parencies, or slides. 

The SAS System runs on these 
minicomputers: Digital Equipment Corp . 
VAX"' 8xxx and 11/7xx series under 
VMS:" and MicroVAX II"' under MicroVMS"'; 

You can even use the SAS 
System to analyze your data 
before you present them. We've 
got tools for every kind of 
analysis-from simple descrip
tive statistics to advanced 
regression, analysis of variance, 

discriminant analysis, cluster
ing, scoring, and more. 

And as your needs 
grow, the SAS System 
grows with you. All the 
tools you need for full 
screen data entry, model
ing, forecasting, "what if" 

analysis, project man
agement, optimiza

tion, and quality 
control are 

Prime Computer, Inc. Prime 50 series under PRIMOS~; and Data General 
Corp. ECLIPSE~ MV series under AOS/VS. The SAS System also runs on 
IBM 370/30xx/43xx and compatible machines under OS, CMS, DOS/VSE, 
SSX, and ICCF; IBM XT/370 and AT/370 under VM/PC; and IBM PC XT 
and PC AT under PC DOS. Not all products are available for all systems. 

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. 
Copyright () 1986 by SAS Institute Inc . Printed in the USA. 

available in the SAS 
System. You choose 
the products you 
need, and enjoy the 
same easy-to-use lan
guage and syntax in 
each. Whether you 
license one product 
or several, you'll enjoy 
the same high-quality 
software, training, 
documentation, and 

support we've offered for more 
than ten years. 

For details, send us your 
name and address. Or call 
a Software Sales Representa
tive today. 

The SAS System. It's 
for those who need a 
graphics package today, 
and for those who have 
an eye on tomorrow. 

/Alf. 
SAS Institute Inc. 
Box 8000 0 SAS Circle 
Cary, NC 27511-8000 
(919) 467-8000 

® Fax (919) 469-3737 
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In this image of the Earth, atmospheric ozone concentration is represented using 3-D 

animation and rendering software from Wavefront Technologies. Areas of high ozone 

are depicted in blue and red, while the prominent ozone hole over Antarctica is displayed 

using white and transparent materials. The image represents data from a single day 

in October 1987 and is one frame of a 210-day sequence showing the growth and decay 
of the ozone hole. The data was obtained from NASA's Goddard Space Flight Center, 
and conversion to Wavefront format was completed at the National Center for 
Atmospheric Research (NCAR). Final rendering by Wavefront Technologies was 
accomplished on a Digital VAXstation 3520. 

Cray or, more recently, Alliant and 
Convex supercomputers. Crays, how
ever, aren't display stations: you must 
take the processed image and transmit 
it to a workstation or display terminal 
to view the results graphically. Digital 
developed a Cray link that allows 
transmittal of data from a VAX to a Cray 
and transmittal of processed images 
back to the VAX for display. Digital's 
VAX Supercomputer Gateway is a cable
and-software connection that lets the 
VAX access the Cray's Low-Speed 
Channel, which by Gold's estimation 
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runs at 100 megabits per second. VAX 

software translates data into formats that 
can be read by the Cray or the VAX. 

Another set of solutions is based on 
specialized graphics processors, which 
can calculate data (e.g., perform a 
compute-intensive function such as fluid 
dynamics or molecular modeling) and 
render the results into 3-D images on 
the same device. Such processors often 
are equipped with high-resolution 3-D 

monitors. Graphics power makes possi
ble such sophisticated techniques as 
rot_ation, volumetric rendering and 

animation, allowing you to look at dif
ferent views of the same picture. Digital 
makes use of such specialized hardware 
by linking it with Digital machines and 
taking advantage of its graphics process
ing power, rendering on the graphics 
processor and transferring images onto 
Digital networks. 

Splashy rendering techniques often 
come from software vendors with back
grounds in broadcast and film anima
tion. Such techniques include rotation 
and animation and may include the 
ability to overlay raster images of 
material properties onto an image. Tex
tural and pattern mapping adds realistic 
effects. Some packages include already
described properties in menus (e.g., 
wood grain, stripes, marble texture, 
bumps) and some allow you to define 
your own through graphic libraries. 
Scaling (changing the size of an object 
without changing its location or orien
tation) and clipping (removing parts of 
a graphic image outside specific boun
daries) add to realism. So does com
positing, the technique of adding 
graphic elements, such as a picture of a 
rocket superimposed on a satellite im
age of a planet. 

Many sophisticated graphics and 
image processing packages perform 
these functions. As yet, however, it's dif
ficult to find one package that provides 
a thorough combination of image pro
cessing, data analysis, 3-D rendering and 
animation. But a few are available. 

New packages concentrate on solv
ing the human side of the problem: the 
human interface. Says Craig Mundie, 
vice president of research and develop
ment for Alliant Computer, "I call 
visualization 'graphics grown up.' With 
visualization, computers will become a 
utility, like telephones. We aren't there 
yet, because computers haven't achieved 
uniform ease of use. A visual interface 
is the key to achieving this." 

With graphic techniques so com
plex, scientists who use computer
graphic analysis often are skilled 
programmers. Now, menu-driven, 
windows-oriented packages are being 
spawned, as are proprietary 4GLs 
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designed to relieve scientists of the need 
to program at the system level. 

The Fourth Dimension 
Precision Visuals' Prawel points out that 
scientific data isn't simply 3-D. It can 

draping raster images over plots on a 
3-D image, and so on: Animation allows 
for greater understanding of the time 
dimension. If, for instance, you're 
studying snow pack at certain elevations 
over a year, you can animate that snow-

. . . it's difficult to find one package 

that provides a thorough combination 

of image processing, data analysis, 

3-D rendering and animation. 

have an infinite number of dimensions, 
depending on the parameters you're 
examining. He uses the example of 
engineers. studying air quality. They 
look at parameters including tempera
ture, time of day, time of year and air 
pressure. 

Integrated packages that address 
visualization from input (e.g., image or 
signal processing) through analysis to 
rendering and display should allow you 
to look at more than three dimensions 
at one time. This could be done by a 
variety of techniques, including 2-D 

simulation, 3-D modeling, plotting, 

pack visual and watch the snow's depth 
rise and fall at various L' evations over 
time. 

Interactivity 
You might conclude that scientists 
simply want to represent data they've 
collected. To scientists and researchers, 
however, the what-if factor provides 
answers to many complex questions. If 
you have 12 parameters acting on an 
environment, for instance, and you 
change one of those parameters (e.g., the 
amount of carbon monoxide in the air), 
the overall picture changes. By work-
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TPUforUNIX 
and DOS • 

Introducing nu/TPU from a/Soft. 

a/Soft Deve/Qpment, Inc. 
1353 Salem Street 
North Andover, MA 01845 
(508) 683-4369 

,. nufl'PU gives you one bun-

dred powerful TPU subroutines 

for faster and easier UNIX and 

DOS applications development. 

EVE, EDT, and VI interfaces 

are all included plus multiple 

windows , its own program-

ming language, and unlimited 

extensions. You can import your 

customized YAX TPU programs 

to your UNIX or DOS system 

without change. nu/TPU comes 

with one year of free hotline 

support, 30 day money-back 

guarantee, free TPU library 

exchange, our technical bul-

letin board for news, interface 

code samples, and ·our TPU 

open forum. Call us for more 

technical details . 

(508) 683-4369 

nWT1'\lil 1 tr-alllSof1 ............ ... X i1 1 
tr-allliftllE ....... ~IJllX i11 
tr- al ATaT.MS-DOS il1_ol _ . 
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Graphics Standards 

Graphics workstation performance commonly is described in vectors and polygons per 
second. Computational power sometimes is described in Mflops and mips. This doesn't 
tell you much. Because there are no standards for image transfer or board addressing, 
there are no standards for graphics performance measurement. 

Because each vendor delineates size, attributes and orientation of vectors and 
polygons differently, comparisons are relatively meaningless. Randi Rost, a principal 
engineer in Digital's Workstations Engineering Group, says, "Every vendor tells you 
something like, 'We do 100,000 vectors per second.' Vendors don't tell you how long 
the vectors are, whether they're interpolated color, constant color, randomly oriented, 
horizontal or vertical." It's like describing room dimensions in feet without specifying 
that a foot is 12 inches. 

Rost is Digital's representative to an increasingly important benchmarking group, 
the Graphics Performance Characterization (GPC) committee, which is sponsored by 
several graphics hardware vendors and administered by the National Computer Graphics 
Association (NCGA), based in Fairfax, Virginia. 

GPC, founded in 1986 by Ken Anderson, publisher of The Anderson Report, now 
is developing the GPC Picture-Level Benchmark, a standard way to measure the speed 
at which a picture is displayed on the screen. SimGraphics Engineering Corporation 
is developing the software, which shows models being shaded, rotated and transformed 
in three dimensions. In April, at NCGA '89 in Philadelphia, the group exhibited early 
versions of the software, which showed a model of a HIND 24 helicopter moving 
"toward you" on the screen, rotor spinning and missiles firing. 

The work is based in part on efforts by the Bay Area chapter of the Association 
for Computing Machinery to define primitive-level standards that provide a common 
format for measuring vector performance. A full implementation of the Picture-Level 
Benchmark software should be complete by August 1989, according to NCGA officials. 
When available, the software should run on any vendor's equipment. This will reduce 
the necessity for vendors to write software drivers for customers attempting to deter
mine system performance using a particular application. 

Two more advanced benchmarking levels are being investigated: system- and 
application-level standards. At the system level, tests would measure image manipula
tion, such as how fast a figure can be rotated by 15 degrees. 

"The idea of reporting system-level functionality;' says Digital's Rost, "is to time 
some feedback on elapsed clock time for the attributes you've called. You might care 
about vector performance but not about smooth-shaded [Gouraud-shaded] graphics. 
You might care about depth-cue vectors, antialiased vectors or testing the color." 

The most sophisticated tier is the application level, for which a test suite will 
incorporate widely accepted software programs. According to NCGA, the software will 
perform a set of typical functions on public-domain images. 

ing with interactive packages, you can 
update the image when you manipulate 
parameters. 

of parts from CAD/CAM software. Then, 
you tell the computer to perform a 
dynamic thermal analysis of the engine 
as it moves and color-code the parts. A 
piston overheats and glows red. Up to 
this point, this is now possible. 

Currently, you must change these 
parameters to solve your problem. 
However, Alliant's Mundie forecasts 
that, in two or three years, supercom
puters will be able to change the 
parameters for you. He provides this 
example: 

You design an engine with a library 
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In the future, you'll be able to point 
to the piston on the screen and tell the 
computer, " It's too hot; alter the 
parameters until this oo longer over
heats." At that point, tlte computer does 

the calculations and the red glow 
subsides. 

It takes powerful computers to han
dle the complexity of visualization. This 
brings meaning to Digital's IVE an
nouncement. Terry Shannon, director of 
the Digital Advisory Service at Interna-

WITH GRAPHIC 

techniques so 
complex, scientists 
who use computer

graphic analysis 
often are skilled 

programmers. 
tional Data Corporation of Framing
ham, Massachusetts, says, "Now, when 
you think about visualization, you think 
more about Cray, Convex and Pixar. 
Digital thus far hasn't been regarded as 
a formidable contender in the image 
processing and visualization arena." 

Shannon predicts that this will 
change. He forecasts an announcement 
of Digital 20- and 30-mip uniprocessors, 
equipped with vector coprocessors, by 
the end of the year. These powerful 
computers will handle the numerically 
intensive work of processing images. He 
also expects that Digital's VAXstation 
3520 and 3540 will come equipped with 
vector coprocessors by the end of this 
summer and that Digital will release a 
midrange 7- to 40-mip VAX 6400, 
similarly equipped with facilities to 
speed graphical work. 

"Digital currently is working on an 
entirely new class of 3-D workstation: 
a high-resolution machine that will 
blow the VAXstation 8000 out of the 
water. After Digital has the platform, it 
will have what it needs to do serious 
graphics imaging and be a contender in 
this arena," adds Shannon. 
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The important differences in color hardcopy come 
not from the printer but the interface. If a special driver is needed 
every time you add another software package, your video printer 

isn't worth the desk space. With Toyo's intelligent 
video interface, you don't need special software 

drivers. The built-in, high-speed (125 MHz) 
interface automatically adjusts to any CRT 

display. Simply plug in, and answer a few 
menu questions. That's it. 

And when you want the 
printer to serve other terminals, will 

you have to add awkward switches or expensive multiplexers? Not 
with Toyo. The interface can store up to eight pre-set system condi
tions with different video timings and specifications. Mix Sun, Apollo, 
Mac II, and other high resolution (to 1280 x 1024) workstations, 
PCs and graphics systems in any combination. Tuyo serves them all. 

Will your interface give you special printing effects? 
Without going back to the computer, the Toyo video interface can 
instruct the printer to print any one color pass, reverse black and 
©1988 Toyo Corporation U.S.A. Sun is a trademark of Sun Microsystems. 
Apollo is a trademark of Apollo Computer. MAC II is a trademark of Apple Computer. 

white, adjust tones, make extra copies, and enlarge, center or 
designate print location. 

When most people compare, they choose Toyo. Our 
free comparison kit will show you why. It will also give you some 
ideas on what to look for in video printers. And interfaces. 

For your free comparison kit, circle our readers' 
service number. For a kit or a product 
demo, call toll-free 1-(800) 338-1981. In 
California, call (408) 739-7913. 
Tuyo Spectrum Corporation, 
2934 Corvin Drive, Santa 
Clara, CA 95051, Fax: 
( 408) 720-9643. 

TOYO (j) SPECTRUM 
See the difference. 

CIRCLE 354 ON READER CARD 
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Workstations And 
Graphics Terminals: 

ROOM FOR BOTH? 
A look at what workstations and graphics terminals 

bring to the table. BY P H ILIP A. NAECKER 

Editor's note: This is the first in a series of 
occasional articles by Technology Editor Philip 
A. Naecker analyzing technical developments 
that have a major impact on the DEC com
munity. Look for future articles in the new 
Technology column. 

THE FIRST CRT TERMINAL I ever used, in 
1971, was a flat-screen Tektronix 
storage- tube device. It literally drew on 
the screen, because there was no video 
memory or anything like it - the im
ages were stored on the face of the CRT 
itself The screen was erased by elec
trically discharging the surface of the 
CRT. I don't recall the addressability 
of the image, but I suspect it was about 
400 x 600. The image was bright green 
on dark green, one bit deep. The ter-
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minal cost about $10,000. 

My current favorite display is a 
1,024 x 860 monochrome 11-MB VAXsta
tion that's about three years old. I'm 
about to purchase a color DECstation 
3100. With eight bit planes and incredi
ble X-server performance, the DECsta
tion will have a discounted cost of 
around $15,000, including peripherals. 
And the DEC PROFESSIONAL Lab is 
scheduled to review a number of X 

terminals. 
The Lab has seen a number of 

graphics terminals in recent months. 
These range in price from $500 to $3,500, 

and their functionality spans the range 
from just above that of a VT320 text
only terminal to something approaching 
a general-purpose workstation. 

Today, there isn't just a single 
graphics solution like the terminal I used 
nearly 20 years ago. An entire con
tinuum of graphics capabilities is avail
able, ranging from very low-cost graph
ics terminals to blindingly fast and 
highly capable workstations with prices 
to match. 

This continuum of solutions creates 
a fog of options that's difficult to 
penetrate. To lift that fog, let's take a 
look at what both workstations and 
graphics terminals bring to the table. 

What's A Workstation? 
Put simply, a workstation is where you 
work. Furniture manufacturers use the 
term to describe your desk, for exam
ple. By that definition, the simplest ter-
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minal is also a workstation. To be useful, 
however, the term must be refined. 

There are a number of dimensions 
to the terminal/workstation product 
space. The top half of the diagram on 
this page shows some of the character
istics we could use. Some of these 
characteristics don't differentiate be
tween workstations and graphics ter
minals. For example, you can get a 
mouse for a VTxxx terminal, and there 

are devices generally accepted to be 
workstations with displays smaller than 
those on devices generally accepted to 
be terminals. 

Memory probably isn't a good 
determiner, either. Tektronix sells ter
minals that have about the same 
memory as some VAX.stations, which 
are clearly workstations. Mass storage 
doesn't differentiate between worksta
tions and terminals, because there are 

diskless workstations. 
Processor speed is almost impossi

ble to measure, at least in any relevant 
way. Many processors on both worksta
tions and terminals are specially op
timized for writing data into video 
RAM, and there's no reasonable measure 
of an instruction to compare among 
them. Application-based performance, 
such as how long it takes to draw a 
display, depends too much on other 

Characteristics of Workstations and Graphics Terminals 
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CAD/CAM Workstations 

The nine-year-old graphics-oriented workstation market was 
elevated to new heights in early 1987 when Prime Computer and 
Silicon Graphics jointly announced a RISC-based superworksta
tion built around an R2010 processor from Mips Computer' 
Systems Inc. The term superworkstation was created to convey 
the concept of supercomputer performance brought to the single 
user's desktop. 

The parallel UNIX machine offered up to 16 million colors, 
24-color bit planes, four user-accessible system planes, the 
industry's first 24-bit z-buffer (for hidden surface removal), 
multimode graphics windows that could run concurrently, and 
primitives for high-level design objects such as splines and surfaces. 
The price started at about $75,000 and soared well above $100,000. 

Competition was defined at a new level of computing, and 
superworkstations carved a niche in scientific and engineering sites 
with advanced CAD/CAM needs. Since then, the relatively new 
superworkstation class often is overlooked as sales and publicity 
lag in comparison to the lower-priced systems at the workstation 
low end, with strong entries from Sun, Digital and others. In the 
wake of the proposed purchase of Apollo Computer by Hewlett
Packard, which will merge Apollo's high-end with HP's low-end 
product lines, competition in the workstation arena has heated to 
a price/performance boiling point. 

Technological advancements and price reductions have 
developed as rapidly at the high end. Graphics superworkstations 
are penetrating engineering 
and scientific sites with a 
variety of high-performance 
visualization requirements: 
1. Molecular modeling, such 
as X-ray crystalographic 
analysis. 
2. Visual simulation in areas 
such as flight simulation and 
radar display. 
3. Medical imaging. 
4. Econometrics. 
5. Geophysical design. 
6. Animation for the science 
and motion picture fields. 
7. Manufacturing simula
tion, including many ele
ments of computer-inte
grated manufacturing (CIM) 
and robotics programming. 
8. Mechanical computer
aided engineering from 
design and detail to model
ing and stress analysis. 
9. Fluid dynamics. 

Besides Prime and Silicon Graphics, competitors in personal 
CAD/CAM stations include scores of Digital-compatible array 
processors (available for every bus; graphics supercomputer ven
dors Alliant, Convex and Ardent; high-end workstation manufac
turers Apollo, Evans & Sutherland and Tektronix; and one-year
old newcomer Stellar Computer. Significantly, Stellar's CEO is Bill 
Poduska, founder of Prime and Apollo. 

Standards, particularly UNIX and the X Window System, are 
the name of the game in graphics superworkstations. Stellar's series 
of graphics and departmental supercomputers supports X 
(including X terminals), the PHIGS graphics standard, OSF's Motif 
and UNIX V3.0. The networking protocols include Ethernet, TCP/IP 
and NFS. Additionally, the departmental computers support 
several familiar VAX/VMS conventions, including the VMS user 
interface, EDT, FORTRAN for VMS V4.0 and DECnet. 

The Stellar systems exemplify the potential power of graphics 
systems entering the 1990s. The high-end 2500 models can sus
tain 35 mips and a peak rate of 100 Mflops. They're in the $100,000 
price range. 

The computers implement an architecture based on Syn
chronous Pipeline Multiprocessors, which includes a multistream 
processor, a vector floating-point processor {80 Mflops), a render
ing processor (with real-time texture mapping) and up to four l/O 
processors, all in parallel. The key to the performance figures is 
the system's high bandwidth (4 GB per second, 512 bits) and an 

application visualization en
vironment that supports 
32,000 x 32,000 pixels. 

Stellar's graphics line 
(the GS1000/2000 series) is op
timized for interactive visual
ization software tools. Its 
departmental line (the 
DSl000/2000 series) is de
signed for distributed, net
worked environments. 

Along with the increases 
in processing power in 
CAD/CAM graphics, prices 
are dropping rapidly. The 
$113,000 entry-level 2000s, 
with twice the processing 
power, are priced the same as 
the 1000s were a year ago. 

Though underpubli
cized, today's graphics work
stations aren't without their 
glory. In a few years, the ap
plication of computers such 
as Stellar's have contributed 
to significant advancements 
in such fields as aerospace, 
geophysiology and medicine. 

10. Circuit-board layout and 
mask- and gate-array design. 
11. Industrial design, which 
includes geometric and con
cept modeling, as well as 

image generation. 

Two users with high-resolution graphics displays simultaneously 
can use the same application on Stellar's GS2000. -Evan Birkhead 



characteristics, such as the communica
tions interface. 

At one time it looked as if the ex
istence of an Ethernet interface was one 
definition of a workstation. However, 
you now can run LAT emulation on a PC 
running a terminal emulator. C.Itoh is 
about to introduce a VT3xx-class ter-

BuT AT LEAST 

one characteristic 

offers hope of 

differentiating 

workstations from 

terminals: 

programmability .. 
minal with an Ethernet interface. Many 
of the so-called X terminals have 
Ethernet interfaces, and some of them 
have RS-232 interfaces as well. 

As to the graphics protocol used by 
the box on your desk, it 's hard to see 
how that matters. Although the term 
workstation is considered to be synon
ymous with the use of the X protocol, 
that's a rather chauvinist view. Sun 
Microsystems machines running NeWS 
certainly are workstations. 

But at least one characteristic offers 
hope of differentiating workstations 
from terminals: programmability. An X 

terminal clearly isn't programmable, at 
least not at the user level, nor is the most 
sophisticated graphics terminal. If a 
device is programmable, sits on your 
desk and has ·a display and a communi
cations interface to the rest of the net
work, it's probably a workstation. 

There are, however, other program
mable devices that aren't workstations. 
A PC that has no communications con
nection to the rest of the network clearly 
isn't a workstation - it's a PC. A PC 
that has a terminal line but that can't 
transfer files or do anything besides log 
in as a terminal is still just a PC. So 
another attribute of a workstation is that 
it must have peer-to-peer communica-
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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? 

TM VM~, R~~ RT-I!, IA~ Ad T~1X-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. 

1JPA~Hd M 8~ !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. 

F0tc~ App~ ... 
And we support the full range of popular TCP/IP applications. including FTP (File 
Transfer). TELNET (Virtual Terminal) . TCP. IP. and UDP programming interfaces. 
and others. 

You won't find a better lower-cost way to connect DEC to UNIX anywhere! 

JiJiABti,i? Call Process Software Corporation today. 

PROCES~~ 413-549-6994 
35 Montague Road• PO Box 746 •Amherst. Massachusetts 01004 

DEC. !AS. 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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AND PRINT DATA FROM AN Y RMS FILE, EL IMINATIN G THE 
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$ $$The Economic Angle 
At its foundation, the decision to choose between a graphics terminal and a worksta
tion is economic. It isn't about which features are nice or make it easier to use or even 
about which device performs better. The decision is based on dollars and cents, and 
the key factors in such a decision are the cost and efficiency of the people using the device. 

The cost component is easy. Most organizations can assign a burdened cost to 
each worker (including overhead such as benefits, office space, and so on). A typical 
software professional has a burdened cost somewhere in the neighborhood of $75,000 

per year. There's relatively little you can do about changing the cost component. Even 
adding or subtracting computer resources will make only a marginal difference. 

On the other hand, the efficiency component is where you can have an impact 
on overall productivity economics via hardware and software choices. For example, 
an efficiency boost of just 10 percent will result in a savings sufficient to justify the 
purchase of $20,000 worth of hardware, based on a three-year payback and including 
such things as maintenance. (Of course, many organizations are tight on capital, and 
for them this economic analysis may fall flat.) 

But how do you achieve a 10 percent performance improvement? If a user does 
only one thing using the terminal/workstation, then you need to achieve the perform
ance improvement doing that one thing. For example, if one device is faster than another, 
that might be enough to justify any difference in price. But it would have to be a lot 
more than 10 percent faster, because generally only a fraction of a user's time is spent 
waiting for output from a graphics device. 

However, a user rarely does just one thing. A recent study of engineers, for exam
ple, showed that a typical engineer spends less than 20 percent of his time actually 
doing engineering. The rest of the time is spent on the phone, writing memos, prepar
ing project budgets and performing other management tasks. There are similar statistics 
for other kinds of information users. 

So, the way to improve efficiency and productivity isn't by helping professionals 
do their primary jobs better. The way to improve productivity is by helping profes
sionals spend less time on their secondary tasks. And that's where a workstation, with 
its windowing capabilities, can make the difference. 

tions with the rest of the network. of simple statistics and graphics pro
grams that are used regularly, but infre
quently, by a number of users. They 
don't need great graphics, just graphics. 
And they don't need it very often, 
because they spend most of their time 
using simple text-based applications on 
the VAX. 

We all apply a number of measures 
when we choose between terminals and 
workstations. The lower half of the 
diagram on page 49 shows some 
parameters that could sway you toward 
either a graphics terminal or a worksta
tion. Consider, for example, engineers 
who spend nearly all of their time us
ing one particular program that works 
best on a certain graphics terminal. 

One of my clients has dozens of 
users in this category. They use their ter
minals just for running a surveying and 
coordinate geometry system. They want 
a low-cost, high-performance device 
that does this one thing and does it 
exceptionally well. 

Another client has a small number 

52 

The decision also can go the other 
way. For example, if the application re
quires repeatable and reliable response 
time, a workstation has major advan
tages, because it isn't affected by other 
activities on a host computer. 

And, although there are bit
mapped graphics terminals, most 
graphics terminals primarily are vector
oriented and aren't designed for the 
display of scanned grayscale images and 

similar memory-eating applications. 
Bit-mapped applications (including 
most iconic and windowed interfaces) 
are the wave of the future for human in
terfaces. Thus, bit-mapped capability 
can be a major factor when choosing 
between terminals and workstations. 

Host-software compatibility also is 
a major issue. In the VAX world, this 
factor often is ignored, because any soft
ware that runs on a VAX host will run 
essentially unchanged on a VAX 

workstation. 
The same isn't true of many non

VAX workstation alternatives. Because 
the workstation processor isn't compati
ble with the host processor, using a 
workstation instead of a terminal
plus-host may require porting the 
application. 

There are many other examples of 
this single-dimension analysis of 
graphics devices, and that's why so 
many graphics terminals still are 
developed and sold. When a user has a 
relatively narrow focus on what's 
required, then graphics terminals 
generally have a price and compatibil
ity advantage over workstations. 

In these cases, the users don't care 
about the other attributes that differen
tiate a workstation from a graphics ter
minal. They don't care about multiple 
windows, a local processor or an icon
and-mouse interface (see Sidebar, "The 
Economic Angle" ). 

Decisions, Decisions 
If your purchasing decision is single
dimensional, you can stick to that over
riding concern and your decision will be 
sound. But if you can't justify a deci
sion on a single dimension, perhaps you 
should broaden your view of what your 
users need to make their job more pro
ductive. Workstation proponents make 
this argument, and there is sound 
reasoning behind it . 

For starters, any good workstation 
provides multiple windows. Most 
workstation users have one or more 
windows available for tasks such as elec
tronic mail, file manipulation and 
spreadsheets. Unlike working on a ter-
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Outperform VT2.40/241Graphics1ennina1s 
By 1rading 4 Old Colors For 16 New Ones. 

Presenting a fresh set of enhancements to the leading DEC® VT240/241 terminal 
emulation software. New Smaiferm® 240 version 3.0 has a range of VT340 ReGIS® 
graphics features. So when running on a PC with an EGA or VGA, it actually out
performs a dedicated VT240/241 terminal. 

Sixteen different colors can be specified from available palettes. Which makes 
working with 3-D images and complex filled regions in powerful ReGIS color graphics 

programs as easy as pie 
charts. Rubber band 
cursor actions, curves 
through data points, and 
text drawn to virtually 
any size, shape, or angle 
are also available. 

The vivid display 
of advanced software . . . . 
engineering in version 
3.0 goes beyond colorful 
VT340 features. We've 
also made version 3.0 
faster, easier, and more 
comfortable to use. 

Automatic keyboard remapping has been added. The PC num lock, for 
example, becomes the DEC PFl key. Now, no matter which style PC keyboard you 
use, the best physical representation of the DEC keypad will be at your fingertips. 

On-line help has been expanded. Softkey enhancements include conditional 
branching and faster action. We've even managed to improve the performance of our 
state-of-the-industry communications and file transfer features. 

Some things haven'.t changed. Installation is still automatic. Our technical 
support group still provides free solutions to problems and answers to your questions. 
And our 30-day return policy continues to make a complete on-site evaluation risk-free. 

So if you're already a SmarTerm software user, call us 
today at 608-273-6000 to trade up. And if you're not a 
Smaiferm user, now's the time to become one. 

Because going to the top of our.line puts you at the 
top of the spectrum. 

EtnulateThe Best With The Brightest. 

CIRCLE 132 ON READER CARD persnp=· 
C 1988 Persoft. Inc. All Rights Reserved. Persoft and SmarTerm are registered trademarks of Persoft. Inc. . 465 Science Drive, Madison, WI 5 3 711. 
Specifications subject to change without notice . DEC. VT. and ReG IS are registered trademarks of Digital Equipment Corporation. 



GRAPHICS SPECTRUM 

minal, you don't have to interrupt what 
you're doing to use these windows. You 
simply click on another window, do the 
task and return to your previous task. 

... graphics 

terminals generally 

stay within one 

or two families 

of graphics 

protocols. 

This improves productivity m two 
ways: It takes less time to switch tasks, 
and less time means that there's less 
chance of losing your train of thought. 

A more subtle advantage is the ac
cess to the network resources that a 
windowing workstation, especially an 
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X workstation, provides. Workstations 
somet:imes are described as windows to 
the network. That access to network 
resources can boost productivity by 
helping you use the most effective 
resource for a particular task. If a certain 
tool, compiler or hardware peripheral is 
available on another node in the net
work, a workstation user can take ad
vantage of it more easily than a terminal 
or PC user. 

"But what about graphics perform
ance?" you ask. "Can't a graphics ter
minal display certain kinds of graphics 
faster and cheaper than a workstation?" 
In specific cases, that might be true. I 
don't doubt that the Tektronix emula
tion performance of my MicroVAX 11-

based workstation is slower than the 
performance of even a modestly price 
graphics terminal. However, even if we 
ignore the fact that I get many other 
benefits from my workstation, there are 
other factors to consider. 

Many graphics terminals are gated 

CIRCLE 358 ON READER CARD 

by the speed of their communications 
port. A graphics terminal connected 
over an RS-232 port might run as fast as 
19.2k baud. (Some do, and some don't. 
Buyer beware!) Or, if you're lucky, you 
can have a VAX multiplexer or terminal 
server that supports 38.4k baud and a 
terminal that also goes that fast. But this 
is much slower than the virtual com
munication path of a local workstation. 
If the graphics application is on the same 
node as your workstation display, there's 
no communications delay. Even if the 
application program is on another node, 
the communication path is likely to be 
Ethernet. Thus, you get data at Ethernet 
speeds as opposed to RS-232 asyn
chronous speeds. 

Further, graphics terminals gener
ally stay within one or two families of 
graphics protocols. For example, newer 
Tektronix terminals generally are 
backward-compatible with older 
Tektronix terminals, and many manu
facturers make graphics terminals with 
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Three s You Shouldn't 
Have To Shar, / At The Office 

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 con:iprehensive 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. 

ct GRAFPOlnT 
1485 Saratoga Ave., San Jose, CA 95129 
1-800-426-2230. In California 408-446-1919 
PLEASE CIRCLE 114 FOR DEMONSTRATION 

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. 

F---------~ I. - - - - - - - - - 11 
YES! I want to learn more about the leader in II 
Tektronix emulation. Send me your free pamphlet 
"Spend Less On A Graphics Terminal." 

Address _______________ _ 

Mail Stop _______________ _ 

City, State, Zip _____________ _ 

Phone ________________ _ 
(Area code) 

11 

II 
11 

11 

II 
Please fill in coupon or attach your business card and mail II 

11 
to : !point, 1485 Saratoga Ave., San Jose, CA 95129 

11 

PLEASE CIRCLE 275 FOR ADDITIONAL PRODUCT INFORMATION 
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Tektronix emulation or Tektronix plus 
ReGIS capability. But if you need two 
different graphics terminal types, you 
probably need two terminals. 

However, a workstation can be 
modified to emulate many graphics pro
tocols. Right now, my DECwindows 
workstation emulates a Tektronix 4010 
(actually a DEC VT340, which in turn 
emulates a Tektronix 4010). But there's 
no reason why a sufficiently enterpris
ing software developer couldn't create 
any number of emulators for execution 
on the entire range of X workstations 
and terminals. In fact, on a workstation, 
any number of terminal emulators could 
be run simultaneously. For example, you 
might run a Tektronix 4105 emulator in 
one window and an IBM 5080 emulation 
in another. 

A number of very good graphics 
terminal emulators are PC-based. These 
solutions may be right for you if you 
need a PC on your desk anyway. 

Good software emulation of com
plex graphics protocols isn't easy, but it 
can be done. And it can be done with 
reasonable performance and good 
price/performance when compared to 
a hardware (terminal) solution. At 
first, you might doubt that. After 
all, a graphics terminal has hardware 
optimized for graphics operations and 
protocols. It's hard to see how a general
purpose processor like that on a typical 
workstation should be able to keep up. 

But general-purpose microproc
essors have become very fast and cost
effective. A tremendous amount of 
engineering goes into producing a 
general-purpose microprocessor used in 
a workstation (Intel 386, Motorola 
680xx, Mips R3000, CVAX). That level of 
engineering simply can't be invested in 
a relatively low-cost chipset like that in 
a graphics terminal. The same is true for 
the investment in the production 
methods and the cost advantages of the 
very-high-volume production runs for 
today's commodity microprocessors. 

Someone's Listening 
According to Dataquest of San Jose, 
California, the workstation market is 
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growing at the rate of 53 percent per 
year. Much of that growth comes from 
people who previously purchased 
graphics terminals. 

These trends have resulted in 
tremendous downward pressure on the 
traditional text- and graphics-terminal 
markets, a fact that hasn' t been lost on 
terminal manufacturers. To respond, 
they've redirected their new product 
efforts and repositioned their existing 
products. 

Tek is marketing a number of powerful 
new graphics and workstation products, 
such as high-resolution, high-quality 
color monitors, digital and video inter
faces for both input and output of video 
images, and a family of graphics work
stations and Ethernet-based terminals. 

Tetronix, for example, has merged 
its Graphics Terminals Division with the 
Graphics Workstations Division to form 
a new Interactive Technologies Division. 

C.Itoh is taking a different ap
proach. It offers cost-effective terminals 
that compete head-on with Digital's 
VT3xx offerings and intends to provide 
Ethernet/LAT support soon. It's 
responding to the downward pressure 
on graphics terminals by offering much 
cheaper, faster and more capable graph
ics terminals, rather than by stepping out 

DEC PROFESSIONAL 



GRAPHICS SPECTRUM 

of the market. However, C.ltoh is aware 
that pressure from workstations will 
continue to shrink the market for those 
devices. 

Other firms, such as Visual Tech
nology, Network Computing Devices, 
Esprit, GraphOn, Mips Computer Sys
tems, Human Designed Systems and 
Acer, have introduced X terminals -
devices that connect to host computers 

TRADITIONAL 

graphics terminals 
with RS-232 

interfaces 
won't go away 

overnight. 

but act like single-minded workstations. 
These devices aren't general-purpose 
computers: They can't be programmed, 
and they can't do multitasking. How
ever, they provide for a relatively low
cost display of the bit-mapped graphics 
that make up most of an X worksta
tion's display. 

There are two different approaches 
for these devices. Some connect via 
Ethernet, using either the TCP/IP or 
DECnet protocols, and provide an X bit
map service. Others connect over serial 
lines (RS-232) using either a terminal 
port on the host or a terminal server. X 

terminals that connect over RS-232 lines, 
such as those from GraphOn, allow 
users who have a fast modem to dial in 
to a host from ~ remote location. The 
differences are more than philosophical, 
because potentially big differences exist 
between the two in price, performance, 
availability (uptime) and connectability. 

DEC is expected to introduce a 
similar device this year. The DEC device 
has been referred to as an Etherterm, 
implying that it will connect on the 
Ethernet and talk DECnet or another 
transport protocol (perhaps LAT). But 
it's conceivable that DEC's X terminal 
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will use an RS-232 transport with much 
of the terminal's intelligence resident on 
the host. 

Traditional graphics terminals with 
RS-232 interfaces won't go away over
night. Too many good applications use 
them, and there are too many RS-232 

ports around to hook into. But as power 

users create pressure for more flexible 
computing Interfaces, graphics terminals 
will slowly but surely move closer to the 
capability and appearance of a diskless 
workstation. 
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THE PRICE 
IS RIGHT 
AND ... so IS THE TECHNOLOGY, QUALITY & SERVICE! 

The price is right ... now what? 

COMPUTER 
POWER INC. 

124 west Main street 
High Bridge, NJ 08829 

Telephone: <201> 638-8000 
1-800-526-5088, Ext. 170 

Fax: <201> 638-4931 Telex: 847481 
CPl-104 
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HARDWARE 

CLAN/SERVER 
2000 

By David W. Bynon There's no doubt that 
the PC has done more 

An Effective Solution 
From DEC 
For A Myriad 
Of PC Problems. 
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for business and government than any other 
class of computing. This is evident by the 
number of PCs sold. Still, though PCs help us 
to be more productive personally, they can be 
unproductive to the organization they serve. 

A simple case in point: Most PCs in 
business and government are standalone 
devices or have limited asynchronous connec
tions to a host computer. Therefore, informa
tion created at the PC isn't available to others. 
Information is one of the most expensive 
resources an organization has. So, it's no 
wonder we hear so much about LANs, con
nectivity and file servers. PC users are trying 
to gain the advantage of their bigger brethren: 
a shared pool (centralized or decentralized) of 
information. 

Many computer hardware and software 
manufacturers have studied the problems of 
standalone PCs. The typical solution is to use 
another PC with server software to provide 
shared disk and printer services. Some go a 
step further and allow the resources of each 
PC to be accessed by other network nodes. 
The problem is that most PC servers and LANs 
have a common weak link: the PC operating 
system. 

Current PC operating systems, such as 
MS-DOS and OS/2, aren't capable platforms 
when it comes to high-speed communications, 
security, multiuser file systems and high-

capacity storage. A true multiuser operating 
system, such as UNIX or VMS, is needed. 

Two years ago, DEC announced its first 
PC integration product. We know it as VMS 
Services for MS-DOS and the PC File System 
(PCFS). VMS Services for MS-DOS received rave 
reviews for the services it provided and its ease 
of use. However, version 1.x provided 
mediocre performance at best. 

PC Solution 
At the end of 1988, DEC announced two re
vised products as one: VMS Services for 
MS-DOS version 2.1 and the MicroVAX 2000. 
Together they're the PCLAN/Server 2000. 

This product is important for two reasons. 
First, it's DEC's first serious attempt to battle 
it out with the likes of 3Com, Novell and Sun. 
More important, the PCLAN/Server 2000 
represents a splendid entry-level deal for 
DEC's customers. There are a lot of standard 
features in this ready-to-go package (see 
Figure). 

The PCLAN/Server's list price is $18,800, 
about $10,000 less than the components and 
licenses configured separately. You must pur
chase Ethernet adapters (Network Integration 
Packages) separately. 

DEC's PCLAN/Server is a true plug-and
play system. Setup is as simple as connecting 
the three system boxes (MicroVAX 2000, TKSO 

and RD54); loading VMS, DECnet and VMS 
Services for MS-DOS via the TKSO tape drive; 
and registering each PC connected to the LAN. 
My installation took about a day to complete 
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Only ~ets 
you autolllate your ent1re 

systelll accountmg process. 
ARSAP is the most automated system 
accounting software you can get for use in 
the VAX/VMS environment. While some 
systems require repetitive manual proce
dures, ARSAP does all the work, using com
mand procedures to automate the entire 
system accounting process. 

ARSAP comes with all the features you 
need-project accounting, capacity plan
ning, resource management, organization 
accounting, software reporting, terminal/ 
LAT accounting, selective image account
ing, and more. 

VMS 

Al.SAP 

DEC 
Layered 
Procl.lcts 

DCL interface is faster 
and easier than menus. 
.&. There is no system account
ing interface that is more auto
mated than ARSAP's DCL. This 
feature alone sets ARSAP years 
ahead of those products with 
menu-driven interfaces. Menus 
are repetitive, tedious and 
can hinder productivity. With 
ARSAP's uniquely flexible 
design, you can run either 
interactively-or automatically! 

ARSAP's DCL interface is fully compati
ble with the VMS environment and meets 
VAX/VMS standards. Your staff uses famil
iar, powerful wildcards, standard online 
HELP, and even 20-line command recall of 
VMS VS. These unique features mean your 
staff feels an immediate comfort level with 
ARSAP, and you save valuable training time 
and expense. 

Project Costs 

Work Unit 

Accurate, detailed project accounting. 
.&. Project accounting with ARSAP is more 
automated, flexible and accurate than you 
thought possible. You can use project codes 
up to 96 characters and five custom group
ings to track project charges. Custom-fit 
ARSAP, using five-level, user-definable 
prompting and automated defaults for all 
or parts of a project code. 

Only ARSAP includes features for 
printer forms charging, Intergraph plot 
charges, selective image surcharging and 
consistent disk charges even when samples 
are missing. 

Reports 

If there's a more automated system 
accounting product than ARSAP, 

it's still on the drawing board. 
Call for more information on: 

D User Chargeback 
D Resource Management 

D Performance 
Management 

D Software Package 
Reporting 

D Organization 
Accounting 

D Project Accounting 
D Capacity Planning 
D Printer Forms 

Accounting 
D Selective Image 

Accounting 
D Intergraph 

Accounting 

ll'ack your entire organization automatically. 
T ARSAP's automated accounting capabil
ity extends to nine organizational levels. 
You can track their usage and generate 
reports with the detail amount automati
cally tailored to each management level. 

ARSAP can handle any situation-whether 
a company division contains five or 5,000 
users; users belong to one department or 
several; a project consists of one or multiple 
users; or users from several departments 
are working on the same project. 

ARSAP is never obsolete. 
~ ARSAP's open architecture means it 
seamlessly fits any software and hardware 
environment. 

You can include data from systems 
other than your own and report 
using a single centralized database. 

You're not limited only to foreign 
accounting inputs. Using ARSAP's VAX 
database, you'll interface with a wide vari
ety of financial and management reporting 
software, including mainframe accounting. 

1-800-43ARSAP 
(1-800-432-7727). (301) 725-2500 

~~~~~£ 
8643 Cherry Lane, Laurel, MD 20707 

ARSAP is a registered trademark of GF.JAC, Inc. DEC, INTERGRAPH, SUN, APOLLO and UNTX are registered trademarks of Digital Equipment Corp .. Intergraph Corp., Sun Microsystems, Inc .• Apollo, and AT&T Bell Labs. 
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and included registering and configur
ing two Tandy 4000s. 

Service To The Crew 
VMS Services for MS-DOS V2.1 is a 
robust integration package. It offers vir
tual disk services, VMS file services, 
security for DOS files, printer services 
and more. The LAN manager must 
become familiar with all of these 
functions. 

Two server images are provided 
with VMS Services for MS-DOS: a file 
server and a disk server. The file server 
provides access to native VMS print and 
file resources, whereas the disk server 
implements virtual (i.e., something that 
looks like it's there but isn't) disk 
volumes. 

It seems odd that two servers are 
used to access disk information until 
you look at the functions they provide. 
The disk server implements a DOS for
matted volume on the PCLAN/Server's 
storage device. After it's created, the 
DOS volume acts like a local PC disk. 
The PC assigned to the virtual disk can 
boot from it, the virtual disk provides 
local hard-disk performance, and access 
to the virtual disk is private, i.e., it can 
be protected from other PC users. The 
file server, on the other hand, provides 
shared access to files for PC users, Mac 
users, VMS, ULTRIX-32 and other 
systems connected to the network. 

With the connectivity capabilities 
of the PCLAN/Server, I'm curious as to 
why DEC didn't include an LAVc license. 
When connected as a member of a LAVc 
or a mixed VAXcluster, the PCLAN/Server 
nets the PC user complete access to 
storage and print resources of a 
VAX/VMS computer center. 

Using Is Believing 
Although robust, the PCLAN/Server and 
PCSA V2.1 are simple to use. After the 
PCLAN/Server and PCs are configured, 
the PC user rarely notices that many or 
all of his disk and print services are pro
vided by another computer. 

To set up the PCLAN/Server, the 
server administrator (system manager) 
uses two utilities: PCSA Administration 

- 4-MB memory 
- RD54 disk drive (154 MB) 
- TK50 cartridge tape 
- RX33 floppy-disk drive 
- Ethernet adapter 
- Four asynchronous serial ports 
- VT320 terminal 

- VMS 
- DECnet 
- VMS Services for MS-DOS 

version 2.1 

- PCSA 
- DECnet-DOS 
- MS-Windows 
- MS-NET 
- PCmail 
- DOS Utilities 

The PCLAN/Server 2000 package boasts 
an array of standard features. 

and PCSA Manager. The PCSA Admini
stration Utility, which is menu driven, 
is used to establish file and print services 
and to register workstation users. 

Each workstation must be regi
stered by the file server for VMS file and 
print services and by the disk server for 
remote boot services. After this has been 
accomplished, the PC user can remote 
boot from the server (if using a DEPCA 
Ethernet controller) and access file 
server resources. 

Typically, the server administrator 
establishes a personal service for each 
PC user, client system services for each 
type of PC and multiple application and 
common services. Each service can be 
public or private. A service is controlled 
as a VAX/VMS account, so all VMS 
security features apply. To use a file 
service, the PC user issues a PCSA NET 

DEC PROFESSIONAL 



Before ~ml032, 24 ~ 
and I trillion Bits of interplarletary data 

were lost in space. 
When the recently launched 

Magellan space probe reaches Venus 
in the summer of 1990 to map the 
planet's surface, it will collect more 
than 1 trillion bits of data. That's 
more information than gathered 
from all the previous planetary 
probes combined. 

According to Dr. Raymond Arvid
son of Washington University in 
St. Louis, the successful use of this new 
data all gets down to System 1032 
from CompuServe Data Technologies. 

''Our System 1032 database is the 
only one in the world that does what it 
does,'' said Professor Arvidson. 

As Arvidson discovered, System 
1032 4GI.JRDBMS software readily 
handles his record-breaking amounts 
of data at record-breaking speeds. 
Smoothly. Easily. 

Along with the team from the 
Department ofEarth and Planetary 
Sciences, Arvidson uses System 1032 
to catalog and access vast amounts of 
digital data from past and present 
missions. Currently, the database 
includes information about 
150, 000 images and 500, 000 
photoproducts. 

Before System 1032, 24 years of 
data weren't cataloged or readily 
accessible. So trying to find a partic
ular image could not only take weeks, 
it might not be found at all. 

Using System 1032's browse capa
bility, the database can be easily 
searched and data quickly displayed. 
For example, a data search that might 
have taken 40 hours before System 
1032, can now be done in just seconds. 

If your large, sophisticated RDBMS 
application leaves you lost in space, 
here's how to find the answer: Think 
Big. Think Fast. Think System 1032 
from CompuServe Data Technologies. 

CIRCLE 153 ON READER CARD 

C.OmP-uServe 
Data Technologies 

1000 Massachusetts Avenue 
Cambridge, MA 02138 (617) 661-9440 

Think Big. Think Fast. 
Think System 1032. 



DEC's PCLAN/Server 

makes PC users part of 
the mainstream of 

information. 

USE or LOGIN command. For most 
users, the MS-DOS commands used to 
conne!..-t to file and disk server resources 
can b1.. put in the PC's AUTOEXEC.BAT 
(startup) file. If the remote boot option 
is used, the server administrator can ac
cess the key disks (remote boot disk) to 
update AUTOEXEC.BAT files as services 
are added or removed. 

The PCSA Manager Utility, which 
is command line driven, is used to man
age advanced and seldom-used func
tions of the file and disk servers. As with 
the PCSA Administration Utility, you 
can add and delete file and print services 
with the PCSA Manager Utility. You 
also can change service characteristics, 
grant and deny user access or stop server 
access. With the PCSA Manager Utility, 
you have complete control of the file and 
disk servers and the resources offered to 
the PC users. 

The PCSA Manager Utility also is 
used to create and mount virtual disk 
volumes. Virtual disks can be created as 
360-KB or 1.2-MB remote boot disks or 
5-, 10-, 20- and 32-MB shared disks. VMS 
maintains the virtual MS-DOS disks as 
a single file and can't access the MS-DOS 
data. To the PC user, the virtual disks 
(after they're mounted) appear to be a 
local hard disk. In my setup, I found the 
performance of the virtual disks to be 
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almost indistinguishable from a local 
40-MB ST506 hard disk. Access to VMS 
files via the file server, however, was 
noticeably slower. 

DEC supplies several beneficial 
utilities for PC workstation users. The 
most useful utilities are BACKUP, which 
lets the user back up to and from net
work disks; BACKLIST, which lists the 
contents of a backup; DECNET, which 
front-ends NCP and other DECnet-DOS 
utilities with a menu; and PCmail, 
which facilitates electronic mail between 
PC workstations and VMS users. 

Control And Security 
As a system manager, I welcome the 
PCLAN/Server for two simple reasons: 
It offers a central point of control, and, 
it offers data security. For anyone who 
has had the displeasure of managing 
numerous standalone PCs, the 
PCLAN/Server will provide relief. 
There's no more running from office to 
office installing software and backing up 
hard disks, and there's a lot less worry
ing about information security. 

With the PCLAN/Server, new soft
ware can be made available immediately 
to everyone by installing it once, instead 
of on every PC. This is an incredible 
time saver. Backups are made simple, 
too. The TKSO tape drive saves files for 

all PC clients on TKSO cartridges. You 
can forget about buying PC floppies by 
the case, because you won't need them 
for PC backups. 

THE PCLAN/SERVER IS an effective solu
tion for a myriad of PC problems. It 
makes PC users part of the mainstream 
of information, while taking away a 
burden of the systems manager. Those 
are big solutions for such a small box. 
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Sun Microsystems Inc. 
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Reflection runs through more 
PC-to-VAX networks 

Choose the I.AN that best fills your 
company's network needs - then choose 
Reflection PLUS for your Vf terminal 
emulation. No other vr terminal emu
lator is adaptable to so many different 
environments. 

The large number of networks sup
ported by Reflection means that high
quality vr emulation is available to 
you - whatever I.AN you choose. 

When you install Reflection, you know 
that you are running with a winner. The 
1989 Digital Review Target Award went to 
Reflection for productivity features such 
as multitasking, dependable file transfer, 
a programmable script language, complete 
keyboard remapping, and a sophisticated 

PC file backup and restore function. 
Reflection 4 PLUS for $349* emu

lates the Vf241 terminal with 16-color 
ReGIS graphics. Reflection 2 PLUS for 
$249* emulates the Vf320. Network server 
pricing is available. 

Reflection expands network compati
bility even further with the Reflection 
Complements series, including: R-LAT 
( $99* ), an inexpensive LAT driver that 
works with Reflection over Ethernet; 
TelnetManager ($99*), a TCP/IP con
nection linking Reflection with AT & T, 
Apollo, Cray, DEC, HP, IBM, Prime, Sun 
and Unisys hosts on TCP/IP networks; 
3270 fileExchange ($99*), for transfer
ring files to IBM mainframes. 

All WRQ products come with a 60-day 
money-back guarantee. 

Call toll-free to order Reflection 
from Walker Richer & Quinn, the connec
tivity specialists. 

lflliG.tlflf 
SOFTWARE 

l-800-8PC-2VAX 
(1-800-872-2829) 

CIRCLE 315 ON READER CARD 

WalkerRicher&Quinn,Inc. ~ 
2825 Eastlake Avenue E., Seattle, WA 98102 

206-324-0350 FAX 206-322-8151 

*Shipping and applicable taxes will be added . Reflection is a registered trademark of Walker Richer & Quinn . All trademarks above are property of their respective holders. 



DEC'S VIEW 
By Geoffroy T. Roach Editor's note: Part 1 of this 

series, published in May, 
focused on DEC's CASE strategy. Part 2 features an 
in-depth look at products in the CASE environment 

Part 2: Current 
Products And Plans 
For The Future. 
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and a glimpse at DEC's CASE future. 
The first major component of DEC's 

CASE strategy is the availability of tools for all 
phases of the software life cycle. This includes 
not only analysis, design and coding but also 
project management, documentation, commu
nication and other tasks (see Figure 1). 

DEC's VAX Software Project Manager is 
a graphics-oriented tool that's specifically 
designed to plan, estimate and control software 
projects. It includes resource requirements 
estimation using the COCOMO model and 
provides scheduling and tracking using PERT, 
GANTI and CPM, while supporting multiuser 
access. 

To implement many of the popular design 
methodologies available, DEC provides, 
through its Cooperative Marketing Program 
(CMP), analysis and design tools. These tools 
include: 
1. Excelerator, from Index Technology. 
2. Software Through Pictures, from Interac
tive Development Environments. 
3. Teamwork, from Cadre Technologies. 

All are integrated with the DEC CASE 
tools. 

CASE Tools 
In the Information Systems (IS) world, DEC 
provides a solution for the design and 
implementation of business systems in the 

marketplace. For instance, DEC provides 
capabilities that cross the bridge between detail 
systems design and code generation in the VAX 
COBOL Generator. Designed to generate 
error-free COBOL code from an icon-based 
graphic design on the programmer's screen, 
the VAX COBOL Generator can be used to 
create entire applications. 

For systems that can be developed using 
a 4GL or for those instances in which signifi
cant prototyping needs to be done, DEC pro
vides a number of tools from its own offer
ings and from participants in CMP. VAX RAL
LY, DEC's 4GL, is integrated with CDD/Plus, 
VAX/Rdb and VAX TEAMDATA and is com
plemented by products from Cognos, Signal 
Technology, Information Builders and 
Cullinet . 

. For those who'd like to take advantage of 
the DEC software-engineering environment 
and use the VMS platform to develop applica
tions for IBM mainframes, DEC has worked 
with Netron. DEC and Netron allow system 
developers to design, code and test systems on 
a VAX computer, with IBM mainframes run
ning MVS, CICS, DB2 or IBM PCs as the target 
environment. Netronf CAP can be used in con
junction with DEC's tools to create a net
worked, team-oriented development environ
ment that isn't found using PC-based code 
generators. 

The VAX Language Sensitive Editor (LSE) 
is an editor that has knowledge of the syntax 
in DEC's programming languages. It provides 
context-sensitive help and is integrated with 
DEC compilers, debuggers and other tools. By 
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You can do the work of two when you 
use Reflection terminal emulation software. 

Only Reflection gives you the power 
to perform simultaneous PC and host 
operations. For instance, let Reflection 
monitor your VAX Mail in background while 
you run other applications on your PC. 
Reflection will inform you of new mail 
and leave you with enough memory to run 
another DOS application in the meantime. 

Pulling double duty is only one of the 
virtues that made Reflection the winner 
of the 1989 Digital Review Target Award. 
A programmable script language gives you 
the flexibility to automate tedious tasks. 

Reflection's high-speed file transfer works 
with a wide range of computers and 
includes easily-uploaded VAX and UNIX 
file transfer software at no extra charge. 
The PLUS option offers support for all 
popular networks and a sophisticated 
PC file backup and restore capability. 

All these features come with a 
60-day satisfaction-or-your-money
back guarantee. 

Reflection 4 PLUS offers accurate 
VT241 emulation, plus 16-color ReGIS 
graphics, for $349.: For VT320 emulation 
only, choose Reflection 2 PLUS at $249:' 
Quantity discounts are available. 

*Shipping and applicable taxes will be added . Reflection is a registered trademark of Walker Richer & Quinn. 

Call toll-free to order Reflection 
from Walker Richer & Quinn, the connec
tivity specialists. 

lfll.i&.llJlf 
SOFTWARE 

l-800-8PC-2VAX 
(1-800-872-2829) 
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Walker Richer&Quinn, Inc. ~ 
2825 Eastlake Avenue E., Seattle, WA 98102 
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Requirements 

reducing the amount of time spent in 
coding and maintaining programs, it can 
help address the creation and main
tenance of code. 

The VAX Source Code Analyzer 
(SCA) allows interactive inquiries about 
program structure, including cross
reference information, calling structure 
and where and how often different pro
gram elements are used. This enables 
new team members to understand pro
gram structure and helps to ensure con
sistent modifications. SCA also addresses 
many of the problems surrounding sys
tem maintenance. LSE and SCA are part 
of the VAX.set programming environ
ment under VMS. 

DEC offers a number of program
ming languages in VMS and UNIX. 
These languages operate in DEC's Com
mon Language Environment. This 
allows a program written in any 
language to make calls to programs 
written in any other supported language 
and to use common consistent system 
services. Programmers can reuse com
ponents of systems, thereby increasing 
productivity and encouraging consistency. 

Programming languages offered by 
DEC are supported by a common tool 
environment: One set of tools supports 
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Design and Coding 

Implementation 

Courtesy Digital Equipment Corporation 

Software development. 

all DEC's languages. After a developer 
masters the tools for one language, he 
can use them equally well with all 
languages. DEC has languages that sup
port development of software for many 
target environments, including VMS and 
UNIX systems, as well as real-time 
systems based on the VAXELN en
vironment. 

Under the UNIX programming 
environment, several tools contribute to 
writing better software. These include 
a choice of window-based editors, a dx 
notepad and a window-based version of 
emacs: xedit. For static analysis, there are 
the UNIX tools, cxref, lint and ctrace. 

CDD/Plus is at the center of DEC's 
CASE for Information Systems (CASE/IS) 
solution. Besides being a distributed, ac
tive data repository, it also has been built 
to be a completely open dictionary en
vironment. With the development and 
publication of a standard interface, 
CDD/Plus is seen as the core for system 
development using not only DEC soft
ware tools but also tools from indepen
dent software vendors. By integrating 
the DEC compilers, code generators, 
4GLs and other CASE tools with prod
ucts developed by others, an environ
ment is created to design, develop, test 
and implement systems. 

CDD/Plus is integrated tightly with 
VAX Rdb/vMS and the DECtp environ
ment. In fact, the DEC CASE environ
ment is one of the major advantages in 
developing data-management and trans
action-processing applications in the 
VMS environment. 

In the VMS environment, the VAX 
Performance and Coverage Analyzer 
(PCA) collects and analyzes performance 
and test information. It can highlight 
performance bottlenecks and provide 
coverage analysis to indicate what code 
in a program actually has been tested. 

The VAX DEC/Test Manager (DTM) 
organizes and runs tests and then 
analyzes test results. It also helps ensure 
that a system meets design goals and 
that improvements don't introduce ad
ditional errors. Testing and profiling can 
be done at the same time by ITTM run
ning PCA on an application. PCA and 
ITTM are a part of VAX.set. 

In the UNIX environment, per
formance measurement and testing is 
supported with the UNIX tools profil, 
cflow, perfmon and grep. 

The VAX Code Management 
System (CMS) is an automated file 
librarian that tracks revisions to source 
code, documentation, test files, docu
ments and other project-related files. 
The VAX Module Management System 
(MMS), which is integrated with CMS 
and CDD/Plus, uses a script to 
automatically build systems and docu
mentation using the latest versions of 
components. 

Six of the VMS CASE tools have 
been packaged under the name VAX.set. 
These tools are LSE, SCA, IJfM, PCA, 
CMS and MMS. 

For UNIX systems, lib;arian func
tions are supported with secs. Auto
mated system and documentation build
ing is handled by the UNIX utility make. 

Under VMS, DEC's VAX Document 
handles composition and output oflarge 
documents with text and graphics. It 
uses a markup language to specify for
mats that include standard forms, such 
as DOD Standard Formats, and supports 
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Put us on DEC and 
we'll make you 

Managerof tbeYea~ 

Data analysis software from 
SPSS® helps you get the most 
out of your stats. 

The potential for success that your V~ 
gives you is only part of the game. Know
ing how to reach that potential is what 
really counts. 

That's where SPSS-X™ comes in. Its 
data analysis talents can take your VAX to 
new levels of productivity. And take your 
company along with it. 

The complete SPSS-X base package 
and options let you go from data entry to 
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98 

98 

LEE NATHAN 
Research Division Manager 

CAREER HIGHLIGHTS 
Used SPSS data.entry/analysis system 
for c~st?mer satisfaction SUNeys. Led 
to 17 %. in.crease in customer-retention 
rote within first year. 
De.signed sales-lead tracking system 
using SPSS data management foci/if, 
and SPSS Graphics™ charts. Sloshed res 
overhead costs- and gave more accu
rate results in half the time. 
Chose new office sites, based on SPSS 
forecasts from economic and d h. emo-
grap rc data. Result: New revenues 
more than doubled old goals 
Named Manager of corporat~-wide 
research and strategic planning staff. 

high impact graphics, with statistical pro
cedures designed for the end user. It's highly 
interactive, with commands in plain English. 
So your people get hard-hitting answers for 
sound business decisions. Which makes 
you a better manager. 

industry publications. Plus the training, 
documentation and support that's made 
SPSS a leader in statistical software for over 
20years. 

Get the full details on what SPSS-X soft
ware can do with your VAX system by calling 

SPSS-X interfaces with other popular 
VMS™ software tools, from All-ln-1™ and 
20120™ to DATATRIEVE~ Rdb~ ORACLE™ 
and Ingres~ It lets you access files anywhere 
on your DECNET. And it works smoothly with 
your PC environment as well. · 

You get the speed, accuracy and 
versatility that's won repeated awards from 

1-312-329-3304. 
Because, after all, it's the right decisions 

that help you reach the top. 

Best in the final analysis. 
444 North Michigan Avenue · Chicago, Illinois 60611 

SPSS is a registered trademark of SPSS Inc. SPSS-X and SPSS Graphics are trademarks of SPSS Inc. VAX, VMS, All-ln-1, DATATRI EVE and Rdb are tradema rks of Digital Equipment Corporation . 
20120 is a trademark of Access Technology. ORACLE is a trademark of Oracle Corporation. Ingres is a trademark of Relational Technology, Inc. 
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VAX Software Project Manager 
VAX Language Sensitive Editor 
VAX DEC/CMS 
VAX DEC/MMS 
Compilers 
VAX Symbolic Debugger 
VAX Source Code Analyzer 
VAX DEC/Test Manager 
VAX Performance and Coverage 

Analyzer 
VAX Notes, VAX Mail 
Text and Graphic Editors 
Documentation Tools 
VAX COBOL Generator 
Project-Specific Tools 
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Mapping of tools to software development life cycle. 

multiple authors working on a single 
document. WYSIWYG-oriented tools are 
available from CMP participants Inter
leaf and Datalogics. 

DEC's DECwrite is available for 
VMS and UNIX. This is a powerful 
WYSIWYG compound-document tool 
that features text and graphics editing 
capabilities and page layout functions. 
It can import and export a variety of 
formats for interfacing to other tools. 

These are coupled with tools that 
provide communication for team
oriented environments. Tools to support 
these requirements include VAX Mail 
and VAX Notes. 

A mapping of some of these tools 
to the software development life cycle 
is shown in Figure 2. 

Integration 
The second key element in DEC's CASE 
strategy is creating and integrating CASE 
environments. DEC has taken a number 
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of approaches to enhance the integration 
not only of its own software products 
but also those of third parties. The Core 
Integration mechanisms are provided by 
VAX.set, CDD/Plus, the VAX COBOL 
Generator, VAX RALLY and Rdb/vMS. 

Many of the third-party products 
mentioned above are integrated with the 
DEC products. Some examples are 
Cadre's Teamwork and its use of VAX 
Document and CMS, as well as Index 
Technology's Excelerator and Signal 
Technology's Smartstar and their use of 
CDD/Plus. An instance of this integra
tion can be shown in that a change to 
a data item in CDD/Plus or to source 
code in CMS automatically can trigger 
a system build in MMS. 

DEC has worked to develop stan
dards in the integrated project
supported environment (IPSE) area. 
Three primary benefits to using an IPSE 
for software development are improved 
configuration-management capability, a 
stable development foundation with the 
flexibility to integrate new tools and 

customize work flow, and a consistent 
user interface to all tools. DEC has in
tegrated VAX.set, the VAX Software Proj
ect Manager, the VAX/Ada Compiler, 
Interactive Software Development's 
Software Through Pictures, Interleafs 
Technical Publishing Software and 
Atherton Technology's Project Software 
through the Atherton software backplane. 

DEC's Ada programming support 
environment (APSE) fulfills the CASE 
needs of the Ada customer. The Ada 
development environment consists of 
the same tools used with any other VMS 
language. These tools include DEC/CMS, 
DEC/Test Manager, SCA, LSE, PCA, VAX 
Document, VAX Software Project 
Manager, VAX Notes and the VAX 
Debugger. 

There have been several enhance
ments to DEC's CASE tools to support 
Ada programming specifically. For ex
ample, VAX LSE has Ada language 
templates that are useful to those learn
ing the Ada language. SCA supports 
static analysis of Ada programs and pro
vides cross referencing, keeping in mind 
Ada language idiosyncrasies. VAX 
Document provides many styles of 
documents for the user, including DOD
Std-2167 A requirements. 

The VAX Debugger was enhanced 
with the first release of VAX Ada in 1985. 
The enhancements were designed to 
support debugging of Ada programs, 
paying particular attention to Ada
specific programming characteristics. 

DEC's XD/Ada program, developed 
in conjunction with System Designers 
Ltd., will support embedded systems 
based on the 1750A and 68000 series 
microprocessors. This provides an en
vironment that includes compatibility 
with VAX/Ada and the use of VAXset, 
providing a programming and debug
ging environment on the VAX host for 
these microprocessors. 

Expert systems have two places in 
the CASE environment. The first is on 
the implementation side of a system. 
Rather than implement in a 3GL or 4GL, 
it may be an option to develop a par-
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If itS not up to date, 
youft dead in the water. 
When preparing compound documents, you can't afford to have an outdated 
graphic, especially if you're preparing timely reports, proposals or specs. 

That's why you've been hearing so much about live links. There's a 
good reason. Live links are the revolutionary way to guarantee that your docu
ment will include the most recent data. 

DEC's new Compound Document Architecture® specifies live links 
between text, data and graphics. The Department of Defense's new CALS 
initiative specifies live links, too. 

And live links save disk space by providing pointers to the graphics 
rather than physically embedding the graphics in the documents. 

MASS-I I® provides live links now, is integrated with ALlrlN-1 ® and 
works identically on the VAX and PC. 

That means you can use MASS-II to submit proposals to the DoD (and 
be CALS compliant). And, you can be assured MEC will fully support DEC's 
CDA. We were an early endorser. 

MASS-11 's live link architecture will save you time, money and disk 
space. And, you're going with a winner. MASS-II is the leading independent 
word processor for the VAX. To find out more, call MEC at 312-882-0111. 

Microsystems Engineering Corporation, 2400 W. Hassell Road, 
Hoffman Estates, IL 60195 
3J2 .. 882-0111. -====WE&' 

The world is moving to MASS· I I 
MASS-II is a registered trademark of Microsystems Engineering Corporation. 
Compound Document Architecture and ALl..rlN-1 are registered trademarks of Digital Equipment Corporation. 
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Why the most productOO toolset for Rdlf and OracleM databases 
comes from Cullinet. 
It's the development toolset for the 

VAX TM environment from Cullinet

Enterprise:Builder TM and 

Enterprise:Generator.™ A toolset 

so powerful, it gives you an amaz

ing 30:1 productivity advantage 

over 3GL 

toolsets. 

advantage 

independence 

you need to 

develop 

applications 

hardware, operating system, program

ming language or database. And you 

can automatically generate bug-free 

code in Cobol, C, BASIC or Fortran 

for applications that will outperform 

4GLs. So, call 1-800-551-4555 now 

for seminar infonnation. (In MA, call 

617-329-7700, Ext. 2135.) Then get ready 

for a development toolset you can build on. And on. And on. 

Enterprise:Builder, Enterprise: DB and Enterprise:Generator are trademarks of Cullinet Software, Inc. Rdb, RMS, VMS and VAX 
are trademarks of Digital Equipment Corporation. Oracle is a trademark of Oracle Corporation. C> J989, Cullinet Software, Inc. 

Cullinet 
The Power To Build On. 
'-ID""DD"D'" Cooperative ~ ~ ~ ~:,~~=' 



See the industry's 
most productive 
VAX toolset at the 
Cullinet Seminar 
nearest you. 
Attend this new Cullin et seminar, 
and in just two hours, you'll see 
for yourself how easily you can 
build production applications on 
the Enterprise:Builder and Enter
prise:Generator toolset. It's a 
small investment in time that will 
change your company's program
ming power forever. 

Take home a 
free demonstration toolset. 
All you have to do is attend the 
seminar nearest you, and you'll 
receive a free, single-user, 
runtime copy of Enterprise: 
Generator and Enterprise:Builder 
complete with documentation 
and video tutorial. So don't miss 
out. Call us toll free, and make 
your reservation today. 

Call 1-800-551-4555 for 
your reservation. (In MA, 
617-329-7700, Ext. 2135.) 
Philadelphia, PA 6/20 
Minneapolis, MN 6/20 
Oakland, CA 6/20 
Cleveland, OH 6/20 
Ottawa, ONT 6/21 
Miami, FL 6/21 
New York, NY 6/21 
Chicago, IL 6/22 
Hartford, CT 6/22 
Denver, CO 6/27 
Cincinnati, OH 6/27 
Dallas, TX 6/27 
Detroit, MI 6/29 
Valley, CA 7 /11 
Toronto, ONT 7 /12 
Houston, TX 7 /13 
Pittsburgh, PA 7 /13 
Milwaukee, WI 7 /13 
Atlanta, GA 7 /18 
Long Island, NY 7 /18 
Montreal, QUE 7 /19 
Indianapolis, IN 7 /19 
Charlotte, NC 7 /20 
Boston, MA 7 /20 
Washington, DC 7 /20 
Washington, DC 8/24 
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Atherton Technology 
1333 Bordeaux Dr. 
Sunnyvale, Q\ 94089 
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Digital Equipment Corp. 
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Environments Inc. 
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5495 Market St. , 12th A. 
San Francisco, Q\ 94105 
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ticular part of a system with an expert 
system shell. Expert system shells, such 
as VAX Decision Expert, are geared 
toward applications in which diag
nostics play a significant role. VAX 
Decision Expert also can be used in con
junction with other VAX languages, so 
that a combination of technologies can 
be applied. VAX languages, such as VAX 
LISP, also can be used to implement 
expert systems. 

The second use of expert systems 
in CASE is to embed intelligence in the 
CASE tools. At DEC, several prototypes 
of intelligent CASE systems have been 
built, and these systems currently are 
being studied. The prototypes cover 
such areas as integrating VAXset with an 
intelligent relational database and 
application generator. Work is under 
way to understand how to integrate data 
repositories, IPSEs and expert systems. 

WHAT'S IN smRE for the future for CASE 
at DEC? Several trends have emerged. 
With the recent release ofDECwindows 
and applications that use this window
ing system, the work toward creating a 
more integrated software-engineering 
environment has begun. Making the 
tools easier to use and fit a wider range 

CIRCLE 543 ON READER CARO 

of applications and target environments 
is key. New technologies, such as object
oriented design and programming with 
such products as C + + and Trellis, will 
begin to impact CASE at DEC. While 
DEC's CDD/Plus and the efforts per
formed in conjunction with Atherton 
are good initial offerings in CASE in
tegration and repositories, work will 
continue to strengthen this area. 

DEC has used and promoted soft
ware engineering and software develop
ment successfully over the last decade. 
The next decade will see many changes 
in the ways that software is developed 
and maintained. -Geoffroy T. Roach is a 
Digital Equipment Corporation marketing 
executive in the CASFAS program, Corporate 
Systems Group, Marlborough, Massachusetts. 

Assistance for this article was provided 
by Michael Kendall, Engineering Systems 
Group, and Shirley Ann Stem, Corporate 
Systems Group, Digital Equipment 
Corporation. 
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UPDATE 

EC PRO 
ON-LINE 

By Eric Schoeniger DEC PROFESSIONAL is 
a valuable reference tool, 

tions will be available to their respective 
subscribers. These include DEC PROFES

SIONAL; VAX PROFESSIONAL, the technical 
software journal that focuses on VAX/VMS 
systems; HP PROFESSIONAL, a solutions
oriented magazine for users of Hewlett
Packard computers; and MIDRANGE SYSTEMS, 

a biweekly news publication covering the IBM 

Systems/3X and AS/400 markets. 

ARIS/BB 
Provides A 
Text-Retrieval 
System For 
Accessing Back 
Issues Of DEC 
PROFESSIONAL. 
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an in-depth source of technical information 
and solutions for DEC computing problems. 
It offers .the experience and expertise of our 
technical editors, in-depth analysis of market 
trends and industry issues, and current prod
uct information. 

Soon, you'll be able to access every back 
issue of DEC PROFESSIONAL on-line. Every 
current subscriber can use the ARIS/BB text
retrieval system to access these back issues. 
This makes hundreds of articles just a 
keystroke away when you need answers fast. 
And, like ARIS/BB, our Automated Reader 
Information Service bulletin board, this new 
reader service is free. 

Although diagrams published in the 
magazine won't be available on-line, the text 
will appear in its complete, original form. This 
means you'll have a comprehensive DEC com
puting library. Text from 1988 issues to the 
present will be available next month, and text 
from prior years will be available in the future. 
Watch ARIS/BB for notification of when issues 
come on-line. 

"The ARIS/BB text-retrieval system will 
make nearly 10 years of DEC computing 
knowledge available to every subscriber - in
formation unavailable from any other source," 
says Linda DiBiasio, executive editor of 
Professional Press. 

Eventually, all Professional Press publica-

The articles are made available through a 
customized version of CC Search, a text
retrieval software package from CC Software 
Inc., Rockville, Maryland. 

On-Line Read 
To access the keyword search, log in to 
ARIS/BB. To log in, you'll need your subscrip
tion 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 one of the ARIS/BB numbers 
listed on page 18. You also should use VT100 
emulation. 

From the ARIS/BB main menu, choose the 
text-retrieval option. From here, you can per
form searches. On the command line, key in 
a word for a subject of interest, for example, 
UNIX. The text-retrieval system finds all oc
currences, or matches, of that word in every 
issue of the magazine and lists them by article 
in the File screen. The File screen lists how 
many matches are found for each article in 
which the match appears (see Figure 1). 

You can use your Up and Down arrow 
keys to select an article that interests you. The 
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3. 
Simultaneous 

132/80-column 
display makes 

rext/spreadshee~ 
connections a snap. 

We've put SSU™ support in 
all our DEC compatibles because ... 

It pays to have the right connections. Each of our 9 high-value 
terminal models proves it. Our connections make every dollar 
go further. 
How much further? One Falco terminal can replace up to four 
dedicated terminals because our 6 Virtual Terminal Windows™ 
virtually redefine connectivity. And do it all with real, quanti
fiable efficiency. Because at up to 38.4 kilobaud, our terminals 
keep pace with any host. And with up to 54 pages of memory, 
they don't need to rely on their host connections too often. 
That's why we call our Falco 5500e, 5600, 5600s, 5220e, 5220s, 
500e, 580,5000, and 5330 "high value" terminals. There's another 
reason. The good looks it takes to carry off a good line. Sleek 
styling with 14 ", flat, non-glare, high-resolution screens. Amber, 
white or green monochrome at no extra charge. And ASCII, ANSI, 

5. 
Productvity 
connections: 

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

calculator with 
cut-and-pasre. 

6. 
More places to 

connect to! 
Four ports for 

prinrers, scanners, 
mouse-even 4 
different hosts. 

or PC-AT keyboards, all with 4K programmable soft key memory. 
But here's something even more beautiful: the Falco line doesn't 
break down. And that's not just a line. Our consistent, high
volume production and ASIC reduced parts count ensures it. A 
one year warranty guarantees it. And our customers vouch for it. 
Ask them. Or better yet, see for yourself. 

Call roll free: (800) 835-8765. In CA only (800) 538-8383. 

.a 
FALCO 
Falco Data Products 
1294 Hammerwood Ave. 
Sunnyvale, CA 94089 
(408) 745-7123 
Telex 4973271 
FAX 408-7 45-7860 CIRCLE 310 ON READER CARD 

Copyright Falco Data Products 1989. Virtual Terminal Windows, and Falco Business Graphics, are trademarks of Falco Data Products, Inc. 
PC and AT are registered trademarks of International Business Machines Corp. SSU is a trademark of Digital Equipment Corporation. 



To access the 
keyword 
search, log in 
to ARIS/BB .. 

UNIX appears. Now, type FILTER VMS. 

The File screen will display only the ar
ticles in which both UNIX and VMS 

appear. 

article you choose will appear 
highlighted. From here, you have several 
options: 
1. Press the Right arrow key, and the 
Text screen displays the article you've 
chosen at the first occurrence of the 
match. The matches are highlighted (see 
Figure 2). 

2. Entering READ will take you to the 
beginning of that article. You then can 
browse through the article for the infor
mation you need. 

Up and Down arrow keys allow 
you to move through the text line by 
line. Next Screen and Prev Screen move 
through the text accordingly. 

Search Selections 
From the Text screen, the Left arrow key 
returns you to the File screen for the list 
of articles. To search for a new word, 
press the Left arrow key again, then type 
CLEAR. Then key in the new word to 

3. You can use the FILTER command to 
narrow your search. Say, as in our ex
ample, that you searched for UNIX. The 
File screen displays the articles in which 

DIRTY TAPES? 
REDUCE JOB ABORTS 
INCREASE TAPE LIFE 
ELIMINATES CINCHING 
NATIONWIDE SERVICE 

MAGNETIC TAPE CLEANER/REWINDER 

PERIPHERALS 
A Hig h Technology Company 

1363 Logan Ave. 
Costa Mesa, CA 92626 

Headquarters 714 .. 540 .. 4925 
Outside CA. 1-800-468-6888 

FAX 714 .. 540 .. 2026 • 

CIRCLE 287 ON READER CARD 

co MP UT E R 

IL ... ' -~ ..... 
~ l l liit_ --'"' jl IJI ~f.J ,.._,, .. II J4 ~ ~ ~,, ,-_) j 

.... , -I"' 
s y S T EMS 

STORAGE ARRA VS 
Now Shipping DEC, RA Compatible 

FUJITSU Disk Storage Subsystems 
Plug n' Play on HSC50/70, KDB, KDA 

UDA Controllers 
Building Blocks on Sale Nowl 

1.6GB From $16, 950. 
2.0GB From $21, 950. 

'J©w~ f1>U ~©w~ct~ 
CtA~ ~©w ~~ ala© ~\Ya~©~ 

Clayton Computer Systems 
271 Opportunity Street, Suite I 
Sacramento, California 95838 

~~.... 916 . 925 ~ 5727 
'-A..A...A~~~''°'" FAX (916) 925-7340 
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Some things are meant to be shared. 
Like our SI93 disk drive for instance. 
With a 15 ms average seek time and 
50,000 hour MTBF, the Sl93 is one 
of the fastest, most reliable disk drives 
ever made. But how can you share its 
performance without the high cost of 
VAXclusters? 

Enter Clustor 1. It's the newest 
addition to System Industries' Clustor 
Series of high-performance shared 
storage subsystems. 

Shared, Fast And Affordable. 
Clustor 1 connects up to four DEC CPUs 
with four SI93 drives-3.6 GB-at 
data transfer rates of 2.5 MB per second. 
And because Clustor 1 supports 
MicroVAXes as well as full VAXes, your 
system costs drop dramatically. In 
fact, the Clustor family is the only direct
connect shared storage for MicroVAXes. 
As you grow, Clustor 1 keeps pace. 
There's an upgrade to our 8 MB Disk 
Cache Processor and support for more 
CPUs and drives. 

System Industries is the DEC-com
patible market's storage subsystem 
leader. And customer support is a major 
reason. Call System Industries today 
at 800-333- 2220 for complete 
information. 
CIRCLE 256 ON READER CARD 

System Industries 
560 Cottonwood Drive 
Milpitas, CA 95035 
( 408) 432-1212 

DEC, HSC, MicroVAX, VAX and VAXcluster are trademarks 
of Digital Equipment Corporation. 



be searched. If you don't CLEAR the first 
search, the results of the next search or 
any successive searches are combined. 
The File screen will list the combined 
total number of matches for the words 
searched. 

to the first occurrence of VMS. VMS will 
be located on your screen at the top line; 
however, it won't be highlighted. 

In the Text screen, LOCATE lets you 
search for other words. For example, 
type LOCATE VMS. The text will scroll 

The NEAR command is part of the 
search string. Type UNIX NEAR: VMS 

and the search will look for UNIX and 
VMS appearing within 10 words of each 
other, not counting noise words. Noise 
words are those not recognized in the 

,.. - cc 

~ Matches in File 

1 DECPRO 12-88 ARISTALK 
21 DECPRO 12-88 Switching Between VMS And UNIX 
1 DECPRO 12-88 Tell It Like It Is 
1 DECPRO 12-88 Big Problems For IBM 
5 DECPRO 12-88 Parallel Emphasis 
2 DECPRO 12-88 Cluster Chronicles: System Tuning 
1 DECPRO 12-88 Corporate Electronic Publishing 
1 DECPRO 12-88 Selecting An Ethernet Protocol Analy 
2 DECPRO 12-88 Table of Contents 
5 DECPRO 12-88 Products 
1 DECPRO 12-88 Product Watch 

41 matches in 11 files 

.... Command? ..... 
Figure 1: The File screen displays articles where the matches occur. Use the Right arrow 

key to go to the first occurrence of the match in the article you choose. 

,. 
Unformatted text from DECPRO 12-88 Switching Between VMS And UNIX 

.., 

contents: Both VMS andlllflhave gained a significant hold in the marketplace over the 
last 10 years. Bob Besner clarifies the differences and commonalities of the two 
operating environments to help you make the transition between them. 

Switching Between VMS And llf.11111 

The similarities between the two systems are greater than the differences. 

BY BOB BESNER 

BOTH VMS AND have gained a significant hold in the marketplace over the last 1 O 
years. The operating systems have a dedicated group of followers and are found on DEC 
hardware. However, there still are many people who haven't been exposed to both 

More 
Displaying from Lines 1-13 

.._command? 
~ ~ 

Figure 2: The Text screen displays the highlighted match. Thu can move through the 

text by line (Up and Down arrow keys) or by screen (Next Screen!Prev Screen). 

76 

search, such as and, but, for, with. 
The text-retrieval system also sup

ports wild-card searches. For example, 
program* will search for program, pro-

In the Text 
screen, 
LOCATE lets 
you search for 
other words. 

grammable, programmed, programmer, 
programming, and so on. You can 
search for partial words by using at least 
two letters, for example, pr*. 

Type HELP from any screen to 
access on-line help. This includes a list 
of commands and a chart of numeric 
keypad definitions. Press CRTL-Z to quit 
HELP. 

Typing EXIT from any screen 
returns you to the ARIS/BB main menu. 

Programs that appear in DEC 

PROFESSIONAL are available on-line. To 
access them, enter the download section 
of ARIS/BB and review the index of 
program names. When you find the 
program you want, download it using 
KERMIT. 

For a copy of an article, including 
any diagrams, screens or programs, you 
can order the issue in which it appears, 
if that issue is available. Order back 
issues on-line by choosing the back 
issues option in ARIS/BB. Or contact 
Karol Hughes at (215) 542-7008. 

Contact Anne Schrauger at (215) 

542-7008 for more information on how 
to use ARIS/BB or the ARIS/BB on-line 
text-retrieval system. 

-~ 

CC Software Inc. 
5515 Security Ln., Ste. 540 
RockVille, MD 20852 
(301) 231-5115 
CIRCU 549 ON READER l'.ARD 
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Now the best seller comes 
- in an illustrated edition. 

With the WY-85 at left, Wyse authored 
the best selling alternative to DEC's VT-
220. It's fully compatible with the VT-220, 
but loaded with features that make it even 
more compatible with the people who use it. 

Like a larger 14" screen. Tilt-and swivel 
base. An easier set-up mode. 

And while our keyboard is identical to 
DEC's in layout, they can't touch our touch. 

Our new WY-99GT at right further illus
trates Wyse's continuing drive to improve 
on a standard. It features the same advan
tages as the WY-85. Plus graphics, with full 
Tektronix 4010/4014 compatibility, and 
high resolution characters. 

Our dual resolution mode lets you retain 
full VT-220 compatibility and shift from 
DEC resolution to hi res. 

And there's a happy ending. The WY-85 
is just $499, the WY-99GT $649. Both are 
made, serviced, and supported by the world's 
leading independent terminal manufacturer.* 

Wyse. When it comes to quality and value 
in terminals, we wrote the book. For more 
information, call 1-800-GET-WYSE. 

WYSE 
I 

We make it better, or we just don't make it. ' 

Trademarks/Owners: Wyse, WY-85, WY-99GT/Wyse Technology; DEC,"V1).220/Digital Equipment Corporation; Tektronix, 4010, 4014/ Tektronix. Screen image on WY-99GTcreated using Cognos Power House. 
•JDC W86 U.S. Terminal Census. 
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MEASUREMENT 

HERE HAS 
THE CPU 
GONE? 

B y B etty St e ele Walker How well-dis
tributed are the 

This creates 
MODE_USE.SMP 

two 
and 

new files: 
CPU_USE.RPT. 

Observing 
CPU Usage 
And Fluctuation. 

* CPU_USE.DOC 
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workload and resource demands on your 
CPU? As a system manager, I'm constantly 
concerned with CPU use. But in an interactive 
environment, I found it difficult to measure 
CPU usage accurately. 

I developed a DCL routine called 
CPU_USE.COM that allows me to observe the 
CPU usage and fluctuation over a 24-hour 
period (see Figure 1). It pulls information from 
a monitor collection file and produces a 
histogram, or plot, that breaks down the CPU 

activity into modes. An hour of information 
prints on each page. I submit the following 
MONITOR command to run on my batch 
queue for a 24-hour period: 

MONITOR ALL_CLASSES/ALL/RECORD:MON_CPU.SMP/ 

NOi> I SPLAY/ INTERVAL "60 

This monitor session collects system in
formation every 60 seconds. I collect all classes 
so I can refer to the collection file if I need 
more detail for a particular time period. The 
MON_CPU.SMP file consumes from 5,000 to 
15,000 blocks of disk storage space, depending 
on your system activity. After the data has 
been collected, I submit CPU_USE.COM to 
batch: 

SUBMIT /PARAM=MON_ CPU. SMP CPU_ USE 

MODE_ USE is a display file of the CPU states 
that's stripped from the MON_CPU file. It 
uses 4,000 to 5,000 blocks. From this 
MODE_USE file, the routine creates a 
500-block CPU_USE.RPT report that shows 
how the workload is distributed on your CPU 

for the 24-hour period (see Figure 2, p. 157). 
CPU_USE.RPT reports interrupt stack (I), 

kernel (K), executive (E) and supervisor (S) 

modes on the left side of the print line. User 
(U) mode prints on the right side of the report. 
Idle time is represented by the blank spaces in 
the center. Another mode, PDP-11 compatibil
ity, isn't printed on this report. The date and 
time of each one-minute interval prints on the 
far left side. The totals at the far right of each 
line are the summary percentages for the time 
spent in each mode for that interval. 

What It Means 
Let's look at what each mode represents and 
what the report can show you about your 
CPU activity. It's difficult to tell you what's 
excessive for your system in some of these 
areas. You can judge if an area is a problem by 
monitoring your system on a regular basis and 
then forming your own opinions on good or 
bad performance. If you decide that a certain 
time interval is producing poor results, com
pare it to a good time interval and see what 
differences are present in your CPU states. 
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Interrupt Stack - The interrupt stack 
represents CPU interrupts from 
peripheral devices. An excessive inter
rupt stack time, greater than 15 percent, 
could mean you have a buffered 1/0 bot
tleneck. Terminal and printer control
lers, such as DZ11 ports and LP11 series 
printers, send character interrupts to the 
CPU. In a VAXcluster, remote service ac
tivity, such as locking, also registers 
here. 

To check buffered 110 activity fur
ther, run the MONITOR PROCESSES/ 
TOPBIO command against your MON_ 
CPU.SMP file to see which processes 
generated the most buffered I/O during 
that time. If you have a VAXcluster, issue 
the MONITOR DLOCK and MONITOR 
SCS commands to observe the lock 
manager activity and internode traffic. 
You also might want to do a SHOW 
DEVICE/SERVED to see any MSCP 
activity. 
Kernel - Kernel mode time greater 
than 25 percent could indicate excessive 
system activity and should be investi
gated further. High page fault rate or 
high inswap rate when running the 
MONITOR IO command could indicate 
a memory limitation. Local locking also 
can cause high kernel mode activity. The 
MONITOR LOCK/DLOCK command 
should show any problems in this area. 
File I/O and image activation also ac
cumulate in kernel mode. MONITOR 
FCP and MONITOR IO can help isolate 
extensive file usage and direct I/O activ
ity. A high demand zero fault rate dur
ing MONITOR PAGE indicates heavy im
age activation. 

If you use DECnet, be sure to run 
MONITOR DECNET and observe any 
excessive packet rates occurring on your 
network. Defragmenting your disk can 
help alleviate high kernel mode. Efficient 
file handling and less image activation 
through careful application design also 
can help in this area. 
Executive - Excessive or inefficient 
use of RMS will raise your executive 
mode activity. Any database product 
you have also will inflate your executive 
mode rate. Be sure your file I/O access, 
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$ ! CPU_ USE. COM 
$! MONITOR REPORTING FROM MON_CPU.SMP DATA COLLECTED 
$! MOOE 
$MONITOR MODE/DISPLAY=MOOE_USE.SMP/INPUT='P1 
$SET NOVERIFY 
$ NUM = 0 
$ TOTAL = 0 
$ OTIME = 99 
$ OPEN/READ INPUTF MOOE_USE.SMP 
$ OPEN/WRITE REPORT CPU_USE.RPT 
$ PRT_FILEC0,132] := "" 

$ FF := <FF> 
$ GOTO MODE_LOOP 
$HEADING: 
$ WRITE REPORT FF 
$ PRT_FILEC50,60J := "SYSTEM MODES" 
$ WRITE REPORT PRT_FILE 
$ WRITE REPORT "" 
$ PRT_FILECO, 1321 := 1111 

$ PRT_FILEC1,4l :="DATE" 
$ PRT_FILEC9,4J :="TIME" 
$ PRT_FILE[40,60J := "--- M 0 --- D --- E --- S--- 11 

$ PRT_FILEC115, 17] := "I K E S U I" 
$ WRITE REPORT PRT_FILE 
$ PRT_FILECO, 132] := "" 
$ GOTO NEWTIM 

especially with indexed files, is designed 
properly for their use. RMS/ANALYZE 
can help you determine if bucket sizes, 
fill factor, data compression or other fac
tors need to be revised. 
Supervisor - DCL operations ac
cumulate in supervisor mode. Extensive 
activity here could mean routines cur
rently in DCL should be rewritten into 
more efficient program code. 
User - Most of your user-written code 
executes in this area. If this is high, it 
would show that your CPU is being 
used efficiently for the workload being 
executed. If user mode remains high for 
extended periods, you might want to 
look at shifting some of the intensive 
workload to another time of day when 
the CPU is less busy. 

Idle - If your report shows high idle 
time, it could indicate that no CPU bot
tleneck exists and that your system can 
handle your workload easily. If your 
report shows extended periods of high 
idle time in one area and little or no idle 
time in others, try to shift your work
load and balance the resource demand 
on your CPU. Also, other overburdened 
resources could be causing the CPU to 
be underused. Use the MONITOR 
STATES command to determine if some 
processes are being blocked from using 
the CPU. Poor response time while the 
CPU is idle could indicate that processes 
are awaiting 1/0 completions on slow 
peripheral devices. 

Continued on page 157. 
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Precision Visuals lnc.'s PV-WAVE Is A Software System 
For Data Acquisition And Visualization. 

NeuJ .WAVE 
Turning large data sets into useful 
graphic images is a daily necessity for 
many engineers, scientists and analysts. 
A large number of scientific and re
search applications require considerable 
programming effort - time that these 
individuals could spend doing more 
important things. 

The Workstation Analysis and 
Visualization Environment (PV-WAVE), 
from Precision Visuals Inc. of Boulder, 
Colorado, is a data analysis and visual
ization system designed to relieve the 

complex task of boiling down large 
amounts of data into meaningful forms. 

PV-WAVE is a set oflanguage state
ments and procedures that can be used 
interactively or combined into pro
grams. It can accept data sets of any size 
and format and translate the data into 
charts, contour maps, plots and images. 
PV-WAVE is robust enough to develop 
large applications that include window
ing, traditional graphics and animation. 
Much of the complex programming, 
however, is done for you. PV-WAVE pro-
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Two SOLUTIONS, ONE COMPANY. 
At Pericom our perspective is different. Unique in 
fact, because we manufacture a complete range of 
alphanumeric and graphic terminals and produce 
an innovative range of emulation software called 
TEEM·T ALK and TEEM·NET. 

Our hardware and software products provide 
compatibility with industry standard protocols 
such as DEC VT220, ReGIS, TEK 4205, 4207 
and 4111. Specialist protocols including DG200 
and VT640 are also available together with 
support for an extensive range of 1/0 devices. 

The world's leading mainframe application 
software, from Data Processing to Computer 
Aided Design) will be at your fingertips as a 

Pericom user, whatever your choice. 
To help you make your decision we've prepared 

an informative new booklet called "Terminals or 
PCs - the right choice". 

Get your free copy today by calling direct on: -

1-800 233 2206 
After all, it makes a lot of sense to buy terminal 

emulation software from a company that knows 
something about emulating terminals. Or vice versa. 

~PERICOM 
T CIRCLE 130 ON READER CARD 

TEEM·T ALK and TEEM·NET are trademarks of Pericom PLC. 
DEC is a trademark of Digital Equipment Corp. TEK is a trademark of Tektronix Inc. DG is a trademark of Data General 
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cedures and statements can accomplish 
what you want to do without requiring 
you to write the procedure. 

We looked at PV-WAVE version 1.1 

running on our VAXstation 2000. 
PV-WAVE also can be used with a VT-240, 
VT-340, Tektronix or compatible ter
minal connected to a VAX. 

Riding The WAVE 
A command procedure WVINS'D\LL.COM 
must be copied to your disk and 
executed. WVINSTALL.COM copies the 
remaining PV-WAVE files to your disk, 
then asks you some questions. about 
your hardcopy and graphics devices on 
your system. Permanent installations re
quire a software key to allow access to 
PV-WAVE. A set of tests is included to 
enable you to review the installation 
before allowing PV-WAVE's general use. 

After you know the language, you 
can execute PV-WAVE statements interac
tively from the command line. You also 
can group statements into command 
files and procedures to run as a program. 
I'll discuss typical analysis tasks and 
show the appropriate PV-WAVE 
statements. 

Getting data into the system can be 
the most difficult task. PV-WAVE can 
accept data written in any format sup
ported by VMS. Sequential, Relative and 
Indexed files are supported. For exam
ple, the PV-WAVE sequence: 

A = FLTARR(10,500) 
OPENR, 1, 'WAVE$0IR:SAMPLE.OAT' 
READf 1 1, A 
CLOSE, 1 

will cause PV-WAVE to read a formatted 
data file consisting of 10 columns and 
500 rows of floating-point numbers in
to the array A. Statements exist to open 
files for writing or updating, to read data 
from the keyboard and to read and write 
unformatted FORTRAN data. 

Built-In Functions 
One handy function 1s ASSOC. It 
associates an array structure with the 
contents of a file. For example, given the 
file INPUT.DAT, containing records that 
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This example displays the PV-Wave command window at the bottom right of the screen. 

are 30 x 40 floating-point arrays, the 
statements: 

OPENR, 1, 'INPUT.DAT' 
SAMPLE= ASSOCC1, FLTARR(30, 40)) 

A = SAMPLEC4) 
PLOT, SAMPLE(O) 

will do the following: 
1. Open INPUT.DAT for reading. 
2. Associate a 30 x 40 floating-point ar
ray structure variable, SAMPLE, with the 
file on unit one. 
3. Assign the data contained in the fifth 
record of INPUT.DAT to the variable A. 
A is also a 30 x 40 floating-point array. 
4. Generate a scatter plot of the data 
contained in the first record of 
INPUT.DAT. 

You can write data to files using the 
ASSOC function as easily as you can 
read it. For example, the statement: 

SAMPLE(5) = Q 

writes the contents of the array Q into 

the sixth record of INPUT.DAT. 
Although you need to know the 

format of the data being read into the 
program, PV-WAVE's statements make it 
easy to tailor your application to the data 
you have. This is helpful if data existed 
before PV-WAVE arrived at your site. You 
needn't follow any special PV-WAVE for
mats to make your data useful. 

After data is read into your applica
tion, you can employ PV-WAVE's analysis 
and data reduction procedures. For ex
ample, the statement: 

TRANSPOSE CA) 

transposes the array you input in the 
above PV-WAVE sequence. Other array
mani pula tion routines include 
HISTOGRAM(A), which returns a 
longword vector of the density function 
of the array A, and MEDIAN(A, width), 
which returns the median of each ele
ment of the array A within the 1- or 2-D 
neighborhood of the element as 
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The JukeBoxlibr~ -
our all-you-can-eat buffet for the 

storage-hungry system. 

~ Really hungry? Satisfy your system's big 
appetite for high-performance data storage 
with the new, fat-free 125 to 1,000-gigabyte 
JukeBoxLibraryrM helical-scan tape sub
system from SUMMUS. 
~ Savor the convenience of high-capacity 
data archiving or acquisition. Store giga
bytes of digital data, images or documents 
for reference and manipulation. A single 
compact JBL-125 subsystem has an on-line 
capacity that's equivalent to 900 9-track 
tapes and fits in a standard 19-inch NEMA 
rack. With eight JBL-125's in two 60-inch 
enclosures, users can access 7,200 9-track 
tapes worth of data - a full terabyte. 
~ High-density data storage that can save 
tens of thousands of dollars in operating and 
equipment costs.* Engineered for superior 
reliability, our mechanically simple auto
loading carousel feeds two fast GigaTape™ 
helical-scan drives. Using our feature-rich 
JukeBoxLibrarian™ software, you'll be able 
to quickly locate and access any file you 
want from the 54-cartridge carousel. 
~ 1989 SUMMUS COMPUTER SYSTEMS 

Plug & Play Data Storage and Interchange 
MINI-COMPUTERS WORKSTATIONS MICROCOMPUTERS 

DEC DEC, SUN IBM, APPLE MACINTOSH 

~ Not quite so hungry? There's more on the 
menu. Our GigaTape 8mm drives can be 
configured from 2.3 gigabytes up. Or choose 
from our new rewritable magneto-optical 
LightDisk™ or a smorgasbord of fast, reli
able disk drives in our GigaBox,™ with 170 
megabytes to 20 gigabytes on-line. 

Specifications and pr~es are sub1ect to change without notice G1gaTape, G1gaBo~ G1gaSafe, JukeBoxl1brary, JukeBoxl1branan, and Llght01sk are TradeM!rks of SUMMUS COMPUTER SYSTEMS 
Appe Macintosh. COMPAQ, DEC. IBM. Novell, NetWare, and Sun are TradeMarksof their respective cof1l)an1es. ·compared to typical tape or optical subsystems with s1mllarcapac1t1es and per1ormance 

CIRCLE 140 ON READER CARD 

~ Icing on the cake. SUMMUS' commit
ment to your needs means a single source 
of compatible data storage subsystems for 
DEC, IBM PC, Apple Macintosh, and Sun 
computers, with programs underway for 
others. And our GigaSafe™ software allows 
you to read and write ANSI standard data 
among all of them today, tomorrow, or ten 
years from now. Finally, we serve up our 
first-rate support, flexible service options, 
progressive upgrade plans, and years of 
experience with every purchase. 
~ We've cooked up compact, high-capacity 
data storage solutions for Georgia-Pacific, 
Lockheed, GE, Chevron, NASA and other 
hungry outfits. Call us toll-free today to see 
what's on the menu for you. 

~ 1-800-255-9638 

WHEN YOU NEED THE RIGHT SOLUTIONS 
17171 PARK ROW • SUITE 300 • HOUSTON, TX 77084 

713/492-6611 • FAX 713/492-0092 
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specified by the width value. 

The list of mathematical functions 
includes all the Transcendentals (SIN, 
COS, and so on), as well as the gamma, 
Bessel and exponential integral func-

PV-WAVE supports a 
number of data types . . . 

tions. Other math functions allow you 
to work with imaginary numbers and 
do Fourier Transformations and 
Boolean operations. 

A number of string processing 
routines are available. For example, the 
result of: 

r;~RMIO('PV-WAVE lS POWERFUL' ,4,3) 

is 'AVE' (position indexes start at zero). 
Other string functions allow EBCDIC
to-ASCII and ASCII-to-EBCDIC conver
sion, strip leading or trailing blanks, and 
the conversion <;>fa string's characters to 
uppercase. 

To see the results on screen or 
paper, PV-WAVE's plotting and graphing 
functions can be used. See Figure 1 for 
a sample of PV-WAVE's capabilities. Us
ing the array A, the statement: 

will draw a contour plot of the 2-D ar
ray A. Parameters can be sent to the 
CONTOUR routine to specify contour 
levels, a maximum data value to con
sider from the array, and the increment 
between levels. 

The SURFACE procedure draws the 
surface of a 2-D array with hidden lines 
removed. You can specify the surface's 
aspect ratio and whether or not a skirt 
is drawn around the image. 

General routines, such as PLOT, 
draw graphs of vectors. OPLOT plots 
vector data without erasing the image 
of a prior plot. Given a closed region, 
the POLYFILL routine fills the enclosed 
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region with lines that you can angle and 
draw as you like. · 

You can alter the appearance of a 
plot to your preference. You can change 
linestyles and scatterplot symbols and 
adjust axes and tick marks. You also can 
generate multiple windows on a screen 
and scale coordinates so that the plot fits 
properly within a window. In addition, 
you can draw regression lines through 
the plotted points with the REGRESS 
function. 

You can redirect output to files and 
devices. PV-WAVE supports QMS/Talaris 
and LN03 + laser printers, Hewlett
Packard HP-GL plotters and PostScript 
laser printers. 

Image processing routines are also 
part of PV-WAVE. For example, the 
sequence: 

TV, A 

displays the image data contained in the 
array A. The lower left corner of the 
image is coordinate (0,0). Images are 
written to the screen from bottom to 
top, left to right. You can change the 
drawing order. You also can control the 
starting position and scaling of the 
image being displayed. 

Other image processing routines, 
such as TVOUT and TVPLOT, allow you 
to write text and draw vectors on the 
image display. TVPOLY, similar to the 
POLYFILL routine, fills a closed 
polygonal region with a pattern you 
create. Routines also are provided to 
perform zooming operations, load and 
manipulate color tables, perform 
smoothing and edge enhancement and 
work with graphics input devices such 
as rmce. 

Programming Language 
In addition to these built-in routines, 
other PV-WAVE statements make it a full
fledged programming language 
resembling BASIC or FORTRAN. These 
statements include IF. .. THEN ... ELSE, 
CALL, CASE and the looping constructs 
FOR, WHILE and REPEAT ... UNTIL. 

Program files and procedures are 
written similar to other programming 

languages. PV-WAVE compiles the 
statements into executable code rather 
than interpreting them line by line. As 
with other programming languages, 
procedures can be called from other 
routines. You can place procedures 
peculiar to your site in a library to be 
included later with other programs. You 
can link external images written in other 
languages with PV-WAVE procedures, 
thus preserving your older software. 

PV-WAVE supports a number of 
data types, including byte, floating 
point, double-precision floating point, 
complex and string. Variable names can 
be from one to 15 characters long. 
Variables used during a PV-WAVE session 
retain their value for the length of the 
session. They can be saved in a file and 
restored when needed. 

A number of special system vari
ables allow you to control the PV-WAVE 
environment. For example, !PSYM con
trols the symbols used to do plots. 
!LINETYPE controls plotted line styles 
- solid, dotted, dashed or combination. 
!TERM sets the type of graphics terminal 
in use. More than 35 system variables 
are available. 

In response to user requests, Preci-

PV-WAVE Version 1.1 
PLATFORMS: VAX/VMS systems with 
VT-240, VT-340, Tektronix and compatible 
terminals, as well as all DEC workstations 

PRICE: From $3,350 for the VAXstation 2000 
to $24,000 for the VAX 8830 

PRECISION VISUALS INC. 

HEADQUARTERS: 
6260 Lookout Rd. 
Boulder, CO 80301 
(303) 530-9000 

FOUNDED: 1980 

PRODUCT LINE: Software engineering tools 
and services 

OWNERSHIP: Private 

BRANCHES: Two international 

CIRCLE 486 ON READER CARD 
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s10n Visuals has included numerous 
user-written routines in a User Library. 
Precision Visuals encourages PV-WAVE 
users to submit programs. 

Documentation includes an Over
view that takes you through PV-WAVE's 
basics, a User's Guide that describes PV
WAVE's routines, statements and syntax 
in detail, and a desktop reference with 
chapters devoted to such topics as im
age processing, file 1/0 and PostScript 
graphics. 

PV-WAVE provides a robust interac
tive/programming language for data 
analysis and visualization. The large 
number of built-in graphics, analysis 
and imaging routines removes much of 
the programming burden from the user. 
Programming most often is required to 
get your data into PV-WAVE, but after 
that, PV-WAVE routines can be called to 
grind, chop, slice and dice your data and 
display the results quickly and easily. 

Anyone needing a powerful yet 
easy-to-use system for analyzing and 
visualizing large data sets should take a 
look at PV-WAVE. • 
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SAVE DISK SPACE 
Reduce file sizes up to 90%! 

NEW FCX File Compression software lets you recover thousands 
of blocks of disk space, yet keep your data online, simply by storing 
some of your files in compressed format. FCX combines the latest 
data compression techniques with the speed and reliability required 
in VMS environments. 

• Increase available disk space without adding hardware 
• Speed up file transfers and reduce transfer costs 
• Exchange compressed files between VMS and MS-DOS 
• Reduce time lost due to retrieving files from tape 
• Keep more files online 

Many files may be compressed together for easier management or 
transfer to other systems. When expanded, files will retain the VMS 
file structure of the original files. 

Available for VAX/VMS and MS-DOS systems. 
Call for a free evaluation package. 
• VN< and VMS are trademarks of Digit11I Equipment Corporation . MS-DOS ia a trademark of Microsoft 
Cor ration. 

ICS Innovative Computer Systems, Inc. 
72 CROOKED LANE • CHERRY Hill, NJ 08034 

(609) 779-1422 
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DISTRIBUTED COMPUTING SOLUTIONS 
'ftll.Ogic, your total solution Digital De~ktop puting or addihg worl<statio~, 'fritogic',, 
Dis1;ributor. Whether building' a DECnet*/ offers the reqUired components, hardware 
Ethernet local area network, expanding and software. 
your system, integrating personal com-

COMMUNICATION & 
NETWORKING 

H4005* 
Ethernet Transceiver 

DSRVB-AA* 
RS232 Ethernet Communication Server 

DSRVB-BA* 
RS423 Ethernet Communication Server 

DELNI-BA* 
Allows up to eight Ethernet
compatible devices to be grouped 
together (not terminals) 

DEMPR-AA* 
Thin Wire Ethernet Multiport 
Repeater 

DESTA* 
Thinwire Ethernet station adapter 

DSRVS-CA* 
DEC Server550 

$00-346-2933 
hiPA412-745~0200 
*Are trademark$ofDigitalEquipmentCoroorotion. to ,.,;.~ 

NEW DESKTOP PRODUCTS 

DECstation 210* 
Intel 80286, lOMHZ 

DECstation 316* 
Intel 80386, 16MHZ 

DECstation 320* 
Intel 80386, 20MHZ 

VAXstation 3100* 
Model 30 Standalone Workstation 
Model 30 Networked Workstation 
Model 40 Server/Workstation 

DECstation 3100/31008* 
15" Monochrome, 8MB Diskless 
19" Monochrome, 8MB Diskless 
19" Monochrome, 16MB Diskless 
19" Color, 8MB Diskless 
19" Color, 16MB Diskless 
19" Color, 16MB Internal RZ23 

Call forfui.de::1n 
Values on Your 
Digital Equipment . 

11aa1mm1m .... 
f\µthori~ Distrjbuto11. , 
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Noise simulation tests run with a 30K binary spreadsheet file at 
1200 baud between IBM-PC's, using BLAST II, rev. 8. 1. Com
parable or better results on Mac, VAX, and others. 

In today's world of noisy phone lines, 
complex switches, and satellite-routed 
calls, you need rugged communications 
software to get your data safely through 
everything, everytime. 

BLAST's protected pipelining protocol 
won't slow to a snail's pace, drop data or 
disconnect due to noise. Static interference 
or PBXs - your valuable data quickly 
BLASTS through it all, saving you time 
and money, without any add-on boards or 
other expensive hardware. And, BLAST is 
X.25/DECNET/MNP compatible! 

Link VAXs, PCs, MACs, and 
UNIX/Xenix anywhere 

BLAST guarantees fast, 100% error
free file transfer and terminal emulation 
among VAXs, PCs, MACs, UNIX, 
Xenix, and others. Unite them all with 
one easy-to-use interface, one set of 
commands, one protocol, and one 
scripting language. 

Auto-dialing and modem management 
sequences are built-in so you can easily 
set up polling, data collection, order entry 
and other unattended communications 
applications between hundreds of remote 
sites, all at a fraction of what you'd 
expect to pay. Plus, a "Private Network" 
feature locks out unauthorized users for 
data security beyond simple passwords. 

The Choice of the Fortune 1000 
Bankers Trust, Blue Cross, Exxon, 

Nabisco, and many others have chosen 
BLAST to cut through the noise. And 
now, leading communications products 
vendors specify BLAST, as well. Find out 
what BLAST can do for you. Give us a 
call today. 1·800-24 ·BLAST 

Crosstalk 1s a registered trademark of Digital Communications Associates , Inc. CIRCLE 174 ON READER CARD 

Any computer with BLAST can talk 
to any other computer with BLAST: 
IBM .............. ... VM/CMS or MVS/TSO 
DEC .... ... .... ..... VAXNMS; PDP/RSX; RT-11 
DATA GENERAL ...... RDOS;AOS;AOSNS 
WANG .............. VS 
PRIME ...... ........ PRIMOS 
HEWLETT-PACKARD .. 3000/MPE; 1000/RTE 
HARRIS ............. VOS 
TANDEM ......... .. . LXN 
UNISYS ............. BTOS, CTOS, UNIX 
IBM-PC & PS/2 ....... MS-DOS 
APPLE .............. MACINTOSH 
UNIX/XENIX .......... AT&T; Altos; NCR; Sun HP; 

VAX & mVAX; 386 PCs. 

Many others available; please inquire. 
Prices start at $250 

Communications Research Group 
5615 Corporate Boulevard• Baton Rouge, LA 70808 

C Copyright 1989, Communications Research Group. Inc. 
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CIS Graphics Inc.'s Dimension 6 Graphics 

Ball Uses Infrared Optical Sensors. 

ANEW 
DIMENSION 

The number of potential markets for a 
peripheral input device as versatile as 
CIS Graphics Inc.'s Dimension 6 
force/torque graphics ball is staggering. 
Using highly sophisticated customized 
software, it's applicable for screen object 
manipulation in such areas as engineer
ing design, molecular modeling, stress 
analysis, architecture, robotics, anima
tion and simulation. 

The West Germany-based company 
entered the U.S. market a year ago and 
already has established several patents 
that cover a variety of designs in the 
device. The most intriguing is its use of 
infrared optics, which converts light
intensity alterations into digital mea
surements for forces and torques. This 
increases the ball's response sensitivity 
over older methods, such as Strain 
Gauge technology, which consists of a 
mechanical response to pressure exerted 
on the device. 

I tested the Dimension 6 on a 
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Silicon Graphics Iris 40/120 GTX, its 
entry-level UNIX workstation that 
features two 16-MHz processors and the 
capability of sustaining 20 mips of scalar 
performance. It sports two 380-MB 

The torqueball replaces 
the mouse for 

3-D screen object 
manipulation. 
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drives and a floating-point rate of 2 
Mflops. For 3-D workstations, the inter
face is no different: Dimension 6 plugs 
into the mouse port. It will run iden
tically on a VAXstation 8000, a high-end 
VAXstation 3xxx and a Sun or HP 

workstation. 

Easy As X-Y·Z 
The name Dimension 6 comes from the 
six directions of movement the device 
supports. For each of the three axes (X, 

Y and Z), it provides one translational 
movement (along the axis) and one rota
tional movement (around the axis). The 
workstation immediately reads and dis
plays packets sent from the Dimension 
6 whenever you move it. 

There are three basic components 
to the device: the control ball, function 
keys and platform. The function keys in
clude eight user-programmable buttons 
for commonly performed operations 
and three master switches that set the 
software for translational or rotational 
displays or for dominant displays. 
Dominant means that whichever axis is 
being pushed the most is the one that 's 
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displayed. Combinations of these but
tons can set your system to any of six 
possible operating modes. 

The board set is located in the base. 
Inside the ball are six position-sensitive 

on the ball. You push down to move 
down the screen, but my inclination was 
to pull toward myself. 

Moving the ball toward and away 
from you affects the screen's Z axis. 

The name Dimension 6 comes from 
the six directions of movement 

the device supports. 

LEDs that measure light intensity and, 
using a software matrix, calculate the 
change in force and torque that corre
sponds to the change in light. Three 
measure horizontal movements, and 
three measure vertical movements. The 
light passes through a ring in the ball 
socket that spins with hand movements, 
allowing the light to shine through thin 
slits. The board then measures the 
positive or negative force by the change 
in light. 

My initial tendency was to rotate 
the ball rather than apply pressure to it. 
It also took a while to realize that the 
3-D axes I perceived on the screen cor
related precisely to the axes on the 
sphere in my hand. The most confus
ing aspect is that the up and down Y 

axis correlates to the north-south axis 

Digital Equipment Corp. 
146 Main St. 
M~nard, MA 01754 
(508) 897-51 
ctRCtE 403 Gtt. 

Hewtett .. Pacl(arc:t. 
3000 Hanover St. 
Palo Alto, CA 94304 
(415) 857~1501 
CfRCl.E 406 ON 'llEAOER t:ARO 

Silicon Graphics tflc. 
2011 N. Shoreline Blvd. 
Mountain Vaew,m 94039 
(415) 96~198 ., 
CIRCLE 43if OH,, D 

Sun Mlcrosystems" Inc. 
2550 Garcia Ave. 
Mountain View; CA 94043 
(415) 960-1300 
CIRCLE 459 OH READO· fMD 

Pulling toward you enlarges images as 
they appear closer. Pushing away makes 
them smaller. You have to picture your
self above the workstation, rather than 
looking into it, or picture the ball as sit
ting inside your monitor. 

Software Protocols 
There are four software protocols select
able by dip switches located beneath the 
base. These include: 
1. Standard ASCII (Voltage) protocol -
This continuously sends ASCII data or 
voltages from the sensors within the 
ball. 
2. Standard ASCII protocol - This 
sends computed forces and torques in an 
ASCII string. 
3. Standard binary protocol - This is 
where one 12-byte block of binary data 
is sent on request . 
4. Knobbox (dialbox) emulation -
This sends data only when the ball is 
outside a defined zero position. 

First determine which protocol 
your host system uses, then set the dip 
switches to the desired setting. This is 
described in the 14-page User's Manual, 

which overviews baud settings and 
other installation procedures, patents 
and technical specs. It also provides 
maintenance and repair information. 

THE TECHNOLOGY BEHIND this device is 
remarkable. If you're in an environment 
that requires the manipulation of 
sophisticated graphics objects, you'll ap
preciate the power of the Dimension 6 

and have fun learning to use it. • 
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THE Cl-MIV32 FEATURES 
MICROVAXll 

THE Cl-MIV16 FEATURES 

• 16 megabytes on one board. 
• On board parity. 
• Hardware and software compatible with the 

Microvax II. 
• Backplane space savings. 
• Power requirement savings. 

' 

• Allows 64MB, the maximum memory capacity • 
of the Microvax Ill, using only 2 expansion 
slots in all system configurations, including 
the BA23 box. 

• 8MB, 16MB or 32MB on one board. 
• Hardware and software compatible with any 

Microvax Ill series. 
• On board 32 bit ECC for single bit error 

correction, double bit error detection. 

IBM PS/2 

~ ~ :- ~,.: ~ -~ ~ 
·-~~ ,.~,,. 

~= ~· .-. 
"·'·'·'·'-'·'-'· t• n.' Ii ' ;"°7=.~:'.=;=~!:•:,."'. •::fl 

THE Cl-SYS2-56 FEATURES 

QBUS 
PDP 11/23, 11/73 

THE Cl-QBUS-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. 

• Available in 2MB, 4MB, and 6MB upgradeable 
options, and full 8MB. 

• EMS support for DOS applications includes 
device drivers and utilities. 

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

• Addressable in combinations of standard and 
EMS memory. 

• Full Micro Channel compatibility. 
• Compatible with the Programmable Option 

Select (POS) of Micro Channel. 
• 3 serial 1/0, 1 parallel, and 1 game port. 

"Also available are memories for VME bus, Multibus, PM/ and a Game Port for IBM's Personal System/2." 
Call for details ... 

Chrislin Industries, Inc. 
Call Toll Free: 800-468-0736 {pst.) 

31332 VIA COLINAS #106 
WESTLAKE VILLAGE, CA 91362 

TEL: (818) 991-2254 FAX: (818) 991-3490 
*PS/2 AND IBM ARE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. BA23, 
QBUS, MICROVAX II, MICROVAX ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION. MUL· 
TIBUS IS A TRADEMARK OF INTEL MACHINES. 

CIRCLE 216 ON READER CARD 
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Digital Serves Up ScriptPrinter, 
A Postscript-Compatible LN03 

Printing 
With PostScript 

Digital's ScriptPrinter features software versatility. 

Digital's ScriptPrinter, a PostScript
compatible laser printer, is a basic 
LN03R. As such, it's part of Digital's 
LN03 family, which has a deservedly 
excellent reputation. 

The most interesting part of the 
ScriptPrinter is its translator. The 
desktop printer is designed primarily for 
PostScript text and bit-mapped graph
ics, but it also has a host-based systems 
package that translates SIXEL, ReGIS, 
ANSI or Tektronix 4010/4014 graphics
formatted files into PostScript files. 

PostScript is a page-description 
language, now popular on Macs and 
IBM PCs, that tells the printer how 
images will appear on printed pages. 
With it, the ScriptPrinter can print 
digitized photographs, graphics and text 
on the same page and can perform such 
functions as sizing and rotating. 

The PC-compatible printer accom
modates 9,600 baud, operates at 8 ppm, 
has 2 MB of on-board memory and 
features a resolution of 300 x 300 dpi. 
Digital now is selling Adobe's Typifies 
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nterfacing our Yz" 
tape cartridge system 
to the VAXBI bus was 
an amazing technical 

accomplishment all by itself. 
But now we've gone a 

step further. Introducing the 
MegaTape GT-88 VAXBI backup 
subsystem. The only, repeat 

only, 8mm cartridge sys
tem with a direct connec
tion to the VAXBI bus. 

So now high-end VAX 
users have a choice for 
convenient, low-cost disk 
backup: an astounding 2.3 
gigabytes on an 8mm car
tridge. Or 630 megabytes 
on our proven Yz" linear-
format cartridge. Both 

priced dramatically lower than 
anything available from DEC. 

MegaTape's proprietary 
VAXBI controller is completely 
TMSCP-compatible, and lets 
your system zip through backup 
chores using your standard VMS 
or Ultrix backup utilities. 

MegaTape offers something 
CIRCLE 123 ON READER CARD 

else that's crucially important, 
too: support capability built on 
nearly a decade of advancing 
the state of the backup art. 

So if you li like reliable 
backup-fast-there's only 
one place to call: MegaTape. 
P.S. We also offer the industry's 
"best buy" QBUS and Unibus 
subsystems, too! 
VAX, VAXBI, QBUS, Unibus, VMS and Ultrix are 
trademarks of Digital Equipment Corp. 
© 1989 MegaTape Corporation. 

MEGATAPECORPORATION 
1041 Hamilton Road 
Duarte, CA 91010-0317 
(818) 357-9921 • Telex: 510 600 7131 
Telefax: (818) 357-2369 

~~egaTape 
THE GREAT LEAP 

FORWARD IN BACKUP. 
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S~riptPrinter 
PLATFORMS: Any VAX (VMS or ULTRIX) 
or PostScript-based system 

PRICE: $5,s9s;'$4,995 f6r quantity 10 and up 

DIGITAL EQUIPMENT CORP. 

HEADQUARTERS; '., '" 
146 Main St. 
Mayruird, MA ,.01754 
(508)<897-'5111 
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Pack 1 with this printer, which adds 14 
VMS PostScript fonts to the 29 already 
supported. 

The ScriptPrinter I tested ran Ver
sion 2 ScriptPrinter Software, which lets 
multiple VAXs share the printer via a 
DECserver port. This version also offers 
more support for its ANSI translator, 
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PE103 
Peripheral 
Enclosure 

particularly layup and setup/form quali
fiers. Layup lets you shrink multiple 
copies onto a single page. Setup/form 
qualifiers lets you store page header or 
specify paper types in your print queues. 

When I used this method, all docu
ments and graphs, including Tektronix, 
ReGIS and ASCII files, printed perfectly. 
You don't have to concern yourself with 
file type. 

Running Translations Installation 
The ScriptPrinter was tested on 
SAURON::, a VAXstation 2000 node on 
our LAVc, but it just as easily could have 
been set up as an option on the printer 
list for the entire cluster. 

The ScriptPrinter is about 15 inches 
high, 21 inches wide and 24 inches deep. 
It only processes 8 112- x 11-inch paper 
or transparencies, but it can be set up for 
special labels. Relatively few buttons or 
connectors Gust the plug and the RS-232 
line jack) appear on the printer. It's 
designed to be operated and controlled 
from a terminal. LED indicators on the 
front panel provide a printer status 
report. They include symbols for such 
things as character display, paper jam, 
controller error, call field service, add 
paper, and replace toner cartridge and 
cleaning pad. 

From the $ prompt, a typical com
mand to perform Tektronix translation 
looks like: 

print/queue=script/param= 
Cdata_type=tek4014) 
tek_fi lename 

From here, hit space, then the direc
tory and PostScript filename: 

[di rectory)mass11_gp.ps 
Toner is loaded through a door on 

the left side. The paper output 
mechanism is on top of the printer and 

Fujitsu, Toshiba, & CDC 
8" Drive Enclosure ... Plus 

O Rackmount & Tuble Top Configurations 
OLowCost 
O Off The Shelf Delivery 

The PE103 peripheral enclosure provides: 
-F.asy installation-you furnish the drive and 

signal cables and we provide the rest 

-Efficient 400 watt power supply handles two 
drives 

-Thermal detection on each drive and in the 
power supply provides shut down protection 
for drives and system 

-24.5" depth allows installation in all industry 
standard racks 

-Rugged all metal construction ... One year 
warranty 

Dyna Five manufactures a wide variety of enclo
sures and products for DEC Q-Bus and VME 
systems. 

For your DEC and VME computer needs, call Dyna Five. 

173 Freedom Avenue• Anaheim, CA 92801 
(714) 525-8795 • FAX (714) 525-9310 
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Why install data cables when there's a network right under your nose? 

Simple. Economical. Efficient. 
That's the DCS-3 Data Carrier System. And 
once you have the DCS-3, you can use your 
existing telephone wire to carry both voice 
and data. Simultaneously. Without affect
ing phone service. Without expensive cable. 
installation. The DCS-3 is that simple. 

Because cable installation is eliminated, 
you also eliminate the expensive problems 
of encountering asbestos. You don't have 
to worry about compliance with fire and 
electrical codes. And there's not a minute 
of downtime or disruption. That's 
economical. 

With the DCS-3 your campus 
or building phone wiring becomes 
your data network. Up to 19,200 
bps of full-duplex data can be 
transmitted or received by any 

RS-232 or RS-423 device in your system. 
Immediately. Instead of waiting weeks or 
months for cables to be installed, you can 
install or move the DCS-3 in a matter 
of minutes. That's efficient. 

Before you go through the costly and 
time-consuming task of cable installation, 
consider the simplicity, economy and ef fi
ciency of the DCS-3. Thousands of companies 
have put the DCS-3 to work when adding 
or moving terminals or PCs because it makes 
a lot of sense. And it's as easy as plugging 

a phone into the network that's 
right under your nose. 

If you'd like more information, 
just call our toll-free hot line: 
1-800-272-2878. Or write to Data 
Carrier Systems, 28605 Ranney 
Parkway, Westlake, Ohio 44145. 

DATA CARRIER SYSTEMS 
A Division of ARC Electronic Associates, Inc. 
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Call for FREE catalog 

CIRCLE 308 ON READER CARD 

... llATIOllAL ® 

- !!!a~~TM r 12109 Technology Blvd. 
Austin, Texas 78727-6204 
(512) 250-9119 
(800) 531-4742 U.S. 
(800) IEEE-488 in Texas 

Japan 81 (03) 788-1921 • France (I) 48 65 33 70 
United Kingdom 44-01-549-3444 •West Germany 49 89 807 081 

Italy 39-2-98491071-2-3 ·The Netherlands 31 070-996360 

________ __...j;l1)1f,ll:lj!p1:·---------
easily lifts to clear paper jams and for 
general housekeeping. 

The printer connects to the VAX via 
a serial cable. The software, which ar
rived on a 1,600-bpi TKSO streaming 
tape, is installed with a standard 

which I used only as a reference. 
More useful for installation and 

startup are the f~mr smaller booklets: the 
LNOJR ScriptPrinter Operator Guide, 
which describes general maintenance 
procedures such as adding toner; the 

ScriptPrinter should prove a competitive product 
for Digital because it provides software versatility 

that's sorely needed in many VAX publishing shops. 

VMSINSTAL. It sets up the appropriate 
queue characteristics for you. You need 
only know the name you create for your 
print queue. The procedure takes care of 
everything else. 

You can establish separate queues 
for each type of data the printer will 
receive. For example, you could set up 
a queue called SCRPST to handle 
PostScript data, another called SCRTEK 
to handle Tektronix 4014 data, and 
another called SCRASC to handle ASCII 
files. You'd then use the appropriate 
queue name whenever you sent one of 
these types of data to the printer. 

As a system default, the printer 
sends lead and trail pages through the 
printer. A sample trailer follows: 

ENO OF J08 

SAURON: :USER 

JOB 450 
MASS11_GP 

These also list statistics for prior
ity, queue, device type, and time and 
date. You may feel that this wastes two 
sheets of paper, in which case you 
should set it for blank pages that can 
be reused. 

Documentation 
Six manuals come with the printer. Two 
are large loose-leaf binders: the PostScript 
Translator's Reference Manual, which 
you need only if you're on a network 
with a variety of complex graphics
generation sources; and the Version 2 

ScriptPrinter Software Installation Guide, 

LNOJR ScriptPrinter Installation Guide, 
which was invaluable during software 
setup; the LNOJR ScriptPrinter Program
mer's Supplement, which tells how to 
access and alter system parameters 
and printer software; and the handy 
PostScript Quick Reference Guide, which 
lists standard PostScript operators, 
LN03-specific PostScript operators 
and fonts. 

THE SCRIPTPRINTER SHOULD prove a 
competitive product for Digital because 
it provides software versatility that's 
sorely needed in many VAX publishing 
shops. With PostScript compatibility, 
the printer will run in multivendor 
environments, too. • 

Adobe Systems Inc. 
1585 Charleston Rd. 
Mountain View, CA 94039 
(415) 961-4400 
CIRCLE 435 ON READEff CARD 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(406) 996-1010 
ClftCl.E 401 ON READER CARO 

IBM COrp. 
otd Orchard Rd. 
Armonk, NY 10504 
(914) 765-1900 
CIRCLE 401 OM READEff tAllD 

Tektronix Inc. 
P.O. Box 1000 
Wilsonville,, OR 97070 
(503} 685-3180 
CIRCLE 415 ON READER CARD 
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flicker-free. 

If you're thinking about ordering a Digital 
Vf330 or Vf340 graphic tenninal, don't
at least not until you've seen the C.Itoh 
Tiger Tenninals. The C.ltoh CIT334 and 
CIT344 Tigers offer some powerful advan
tages you won't get with DEC~ 

More speed. 
For instance, the maximum data trans
fer rate on the C.ltoh Tigers is 38.4 kilo
baud. On the DECs, it's only 19.2. Add the 
Ethernet option, not available on DEC's 
tenninals, and your communication is at 
network speed of 10 MB/sec with LAT or 
TCP/IP protocols. 

More color. 
The CIT344 gives you up to 16 colors for 
each window from a palette of 262,144-
64 times as many as DEC. And it offers 16 
foreground and 16 background color text 
attributes you won't find on the Vf340. 

' C:t.Li~~ THEY'VE 
E.Ar2NED IHE112.. 

'?Tl2.IPES \' 

And more. 
Tigers can also run two sessions at once, 
and dynamically size and position the win
dows anywhere on the screen. They have 
pop-up menus for easy setup using key
board or mouse. 

Feature CIT344 VT340 CIT334 VT330 

Drawing Sfml 
(Regis) 2x Ix 2x Ix 

Page; of Mmloty 6 3 6 3 
[)ymmic W1ncb.Ys Ye; No Ye; No 

~UpMmus Ye; No Ye; No 
Colors 

ftir SEs5ion 16'262K IW4K - -
Color Text 

AUribute; Ye; No - -
ScnHl 
~Rate 70 Hz. WHz. 70 Hz. WHz. 
~ 

BordeNan Ye; No Ye; No 
EtOOm 

Intafare ~ No ~ No 
RGB Intedace ~ No - -

A standard Apple Desktop Bus lets you 
use any ADB device for tenninal cursor 
control, so you can choose from a mouse, 
keyboard or tablet. The Tigers also have a 
faster refresh rate-70 Hz as opposed to 
60-so they're flicker-free, making them 
easier on the eyes. 

We think C.ltoh's CIT334 and 344 are 
simply more tenninal for the money than 
the DEC Vf330/340. And when you com
pare, we think you'll agree. 

Call (800) 347-2484 or (714) 757-4492 
Southeastern Regional Office ( 404) 368-9183 
Eastern Regional Office (508) 366-5445 
Midwestern Regional Office (312) 850-9500 
Western Regional Office (714) 757-4422 

C:.ITOH 
C. ltoh Electronics, Inc. 
2505 McCabe Way, Irvine, CA 92714 

we lmild more in. So you get more out. 
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THE RWSURING THING 
PERFORMANCE, STORAGE UTILIZA 

IS THAT 3,000 DEC MANAGERS 
I'm surprised to admit it, but life has 
been just about normal since I 
installed DEMAX System Software. 

I used to spend my fourteen-hour 
days fighting fires, searching for extra 
disk space, handling more processes 
in less time and trying to improve 
system security. All while keeping 
costs within budget. 

Not an easy thing to do. 

Then I discovered the incredible 
system management programs from 
DEMAX. Now my VAXes are tuned 
almost 1,000 times a day with their 
Dynamic Load Balancer. 

And even though I have hundreds 
of users accessing thousands of 
files, I can manage potential security 
risks in minutes with SECUREPAK. 
I've recovered 25% of my disk space 

and improved system throughput 
by 20% with PAKMANAGER and 
SQUEEZPAK. 

My life hasn't been the same since. 
Most of all, I feel reassured by the 

DEMAX Pledge, they do not require 
special privileges or changes to VMS 
to run, they stick to DEC standards, 
and if I have any questions I just call 
their customer support center and 



ABOUT INCRWING VAX 
TION AND SECURITY WITH DEMAX 
ARE ALREADY G IT SAFELY. 
talk to experienced system managers. 

Now DEMAX takes care of all the 
things that drove me crazy, and I can 
get on with all the things I want to. 
You could say DEMAX safely man
ages my operating environment so I 
can get on with managing the system. 

Maybe that's why more than 3,000 
DEC system administrators currently 
use DEMAX products. 

To find out how DEMAX can help 
you, simply call 1-800-267-1590 and 
request information on free trials. _. ____ ...., 
1.1•11u~ 
System Software Solutions. 

PAKMANAGER, SECUREPAK, SQUEEZPAK, Dynamic Load Balancer, 
DLB, DEMAX and DEMAX Software are all trademarks of DEMAX Software. 
DLB was developed by Touch Technologies, Inc., of San Diego. VAX and 
VMS are trademarks of Digital Equipment Corporation. 
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FIELD 
SERVICE 
Ron Levine 

DEC Targets 
The Low End 
Continuing its 
push into the 
low-end com
puting en-

vironment and enhancing its enterprise
wide support philosophy, DEC recently 
announced the formation of a group 
within its field service division to han
dle desktop servicing and support. The 
program, called Desktop Service Solu
tions, is a comprehensive offering cover
ing PCs, workstations and terminals 
from most major equipment manufac
turers. It also covers related peripherals 
and software support for the most 
common products in a networking 
environment. These desktop services are 
available to DEC customers who meet 

Desktop Service Solutions addresses desktop and network maintenance. 

minimum volume requirements. 
Today, the desktop environment in

cludes PCs, workstations and terminals 
in both standalone and network con
figurations. The 1989 installed base is 
estimated at 80 million units. It probably 
will reach more than 110 million units 
by 1992. It's estimated that about 17 per
cent of these units are now part of net
works. That's expected to increase to 
more than 50 percent by 1992. 

According to DEC's Leigh Webber, 
marketing manager, U.S. Field Service, 
Digital was aided by a number of focus 
groups in researching the desktop serv
ices arena before embarking on this 
endeavor. More than 200 DP managers 
were interviewed, and they gave their 
views on current desktop environment 
needs in the service/support area. Future 
plans regarding equipment purchases, 
connectivity and control of the complete 
desktop computing function within 
their companies also were depicted. Par
ticipants were asked what they saw as 
their biggest problems, what problems 

98 

might arise and where they thought 
there was room for improvement in cur
rent service offerings from DEC and its 
competitors. 

What Digital Learned 
Main points that came out of the 19 

focus-group sessions were: 
1. There's plenty of room for improve
ment in current service/support 
offerings. 
2. More than 50,000 DEC accounts have 
multivendor desktop hardware and soft
ware products running on Digital 
systems. 
3. Many others have desktop multi
vendor products running on non-DEC 
systems and as standalone units. 
4. MIS now typically supports 100 to 
150 users (up from a previous average of 
16) without an increase in staff or fund
ing. This growth is a result of the influx 
of desktop machines. 
5. Because of the variety of equipment, 
help is needed in applications and 
operating system support. 
6. Assistance is needed in networking 
design and support. 
7. Training to support this new en
vironment is a drain on many 
customers. 

8. Maintenance and repair for multi
vendor products are needed from a 
single source. 

Digital learned that customers want 
a comprehensive service/support offer
ing that covers both DEC and non-DEC 
hardware and software products, is easy 
to use and is easily accessible. The serv
ice/support also must be cost-effective 
and modular in approach, i.e., custom
ized per site requirements. Users also 
want full support as they migrate from 
standalone environments to network 
computing. 

The Desktop Service Solutions 
service and support offering announced 
last month is a result of these findings. 

Desktop Service/Support 
DEC has developed a family of service/ 
support options for the desktop 
customer. Its desktop service solutions 
can be segmented into four main offer
ings (see Figure): 
1. Start-Up Service - Under this pro
gram, users have the option of obtain
ing installation support or a staging 
service. Installation support provides 
full system configuration and checkout 
at the customer's desk. It includes all 
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THE VASTEK COMPANY 
FOR TOP QUALITY, 
COST EFFECTIVE 

VAX TRAINING 

FOR SEMINARS TEACHING 
TECHNICAL SKILLS FOR 

PRACTICAL APPLICATION 

• VMS Internals for System Managers Boston: 8/21-8/25 · Chicago: 9/25-9/29 
• Getting Started with DECWindows Boston: 8/21-8/22 · Wash. DC: 9/25-9/26 
• Programming DECWindow Applications Boston: 8/23-8/25 · Wash. DC: 9/27-9/29 
• Programming VAXELN-Real-Time Applications Boston: 8/14-8/16 
• Understanding RMS (Programming and Performance) Chicago: 9/18-9/20 

FOR ON-SITE 
TRAINING TO FIT 

YOUR NEEDS 

FOR INDUSTRY-RECOGNIZED 
SEMINAR LEADERS INCLUDING 

BRUCE ELLIS & DENNIS O'BRIEN 

• VAX Clusters: Configuration, Management and Performance Chicago: 9/11-9/13 
• 'C' Programming Clearly Wash. DC: 10/2-10/4 
• VAX/VMS System Management Survival Skills Boston: 8/14-8/16 
• VAX/VMS Advanced System Management Wash. DC: 10/9-10/11 
• Applied VMS Performance Analysis Boston: 10/16-10/19 ·Chicago: 9/11-9/14 ·LA: 10/2-10/5 

----- For registration and complete information: The Vastek Company/1000 Market Street/Portsmouth, NH 03801 /603-427-0770 -----

DECWindows, RMS, VAX, VAXELN, VAXNMS are reg1slered lrademarks of D1gilal Equ1pmenl Corporalioo 
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Item When Available In~ 

and 5:00 p.m. five days per week on a 
next-day- response basis. Pricing is 
fixed-fee and includes parts and labor. 
Customers must meet a 500-unit 
threshold requirement either on-site or 
in a campus-type environment. 

s Advisory Service Early Fall 

With the on-site option, Digital 
services the unit at the customer's desk 
or office. Under the service-center op
tion, Digital uses a central depot con
cept. The customer must bring the unit 
to a designated location for repairs. The 
depot is set up on the customer's 

p remises. 

Service Now 
Desktop Integration Services Early Fall 

Service offerings will be phased in internationally during the next year. 

Desktop Service Solutions availability schedule. 

hardware and operating system (OS) 
components connected and tested as a 
total functioning system. Training and 
system orientation are included. 

The staging service option offers 
basically the same service/support as 
above, except that the system is preas
sembled at a staging area. T hen, after 

configuration and checkout, it is 
disassembled and reinstalled at the 
customer's desk as a fully tested system. 

Both service options are available 
during normal business hours with a 
maximum two-day response time to 
customers who have a desktop mainten
ance agreement with D igital. Both are 
charged on a fixed- fee basis. The stag
ing service costs a lit tle more than the 
installation service option. 

2. Direct Access Advisory Service - This 
is basically a telephone support service 
covering the customer's entire desktop 
environment. With one toll-free tele
phone call, the customer receives com
plete single-user or networked desktop 
support. Remote access capability for 
both also are provided. The desktop 
services support group at DEC's Atlanta 
Customer Service Center (CSC) handles 
hardware, OS and networked applica
tions support on DEC and non-DEC 
products. 

Experts and specialists in the desk
top computing environment are avail
able five days per week between 8:00 
a.m. and 8:00 p.m. (ES1). The service can 
be customized to allow MIS, users or 
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both to place calls to the CSC. This 
service is available on a fixed-fee b asis 
to users with a minimum of 500 desktop 

units. 

3. Maintenance Service - This is the basic 
fix-i t field service offering. DEC offers 

two levels of repair services: on-site and 
service- center repair. Both DEC and 

non- DEC products are serviced. 
C overage is available between 9:00 a.m. 

Pricing for this basic maintenance 
service is extremely competitive. DEC 
has established families of product types 
with associated fixed monthly charges. 
For example, a 286-based unit has one 
fixed service price without regard to 
vendor or manufacturer. Quantity dis

counts and discounts for maintenance
sharing tasks are available. 

4. Desktop Integration Services - This 
support package is designed to aid the 

Parse Announces 
DEC Diagnostics Rentals 

Parse Inc. announced a quarterly diagnostics rental plan for Digital Equipment 
Corporation and Data General computer systems to aid both the self-maintainer and 
the independent-maintenance industry. DEC diagnostic packages for the MicroVAX II , 

VAXstation 3000 series, all VAX 11/700 machines and the VAX 8600 line, as well as all 
of the Data General MV series, are available as of July 2. DEC 8000 and 6000 BI-bus 
series diagnostics will be available in the fall. 

Diagnostics can be rented from Parse on a non-restrictive basis. Parse's President 
Ray Ball says the Parse license agreement allows for multiple-site use of the diagnostics 
and sets no limits on the number of CPL's on which they may be run. " Programs like 
this take the risk out of going after new lines for the TPM. No large up-front money 
is required; therefore, cash flow is protected. TPMs can just rent while they test a 
market," states Ball. 

The program requires an initial six-month rental commitment and a security deposit 
equal to three months' rent. The customer can cancel at any time after the initial period 
and use the security deposit to pay for the last quarter. The customer can convert from 
rental to purchase at any time by paying the listed price (rental payments don't accrue 
toward purchase as in a lease agreement). Quantity discounts are available, and com
bined rentals and purchases count toward these discounts. Rental prices range from 
$144 per quarter for the Parse 3000 (VAXstation) to $1,296 per quarter for a Parse 8600 

package (VAX 86xx series). A combined Micro Kit, including VAXstation 3000 and 
MicroVAX II diagnostics, is available for $252 a quarter. UNIBUS Kits (for VAX 11/700 

and 8600 series machines) are available for $1 ,728 a quarter. 
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SERVICE PROFILE: 
KCS COMPUTER 
SERVICES INC. 

Editor's note: Service Profiles supply specific information 
about the activities of a particular field-service company. 

HEADQUARTERS: 7462 Talbert Ave., Huntington Beach, CA 92647; 
(800) 833-5833; in CA, (714) 848-7971 

CONTACT: Myron Coppock, tape-drive manager 

CLASSIFICATION: Independent repair service 

TYPES O F SERVICE: Depot repair, media maintenance, remote troubleshooting/ 
diagnostics assistance, tape- and disk-drive reconditioning 

KINDS O F SERVICE: Carry-in, mail-in, pickup/delivery (in some locations) 

EQUIPMENT SERVICED : Tape and hard-disk drives made by most major 
manufacturers 

AVERAGE T URNAROUND: Ten days 

SERVICE HOURS: 8:00 a.m. to 5:00 p.m., Monday through Friday 

WARRANTY: Ninety days 

MARKET S: Customers - OEMs, V ARs, TPMs, dealers, users 
Geography - national, international 

FOUNDED: 1984 

REVENUES: $4 million (1988) 

PRICING: Fixed and per item 

PARTS INVE NT ORY: More than $1 million (average) 

TECHNICIAN TRAININ G: OEM and in-house 

KCS Computer Services Inc. provides depot repair, media maintenance, remote 
troubleshooting/diagnostics assistance and complete reconditioning services for most 
major brands of tape and hard-disk drives . Services are on either a contract or per-job 
basis. Units may be carried or mailed in. A pickup and delivery program is available 
in some instances. 

Kcs has 50 employees, of which 25 are technicians. The company claims to repair 
up to 1,200 tape drives and 600 disk drives per month. KCS says it would like to align 
itself with a number of manufacturers to provide product end-of-life (EOL) repair in 
addition to the services it now provides to OEMs, V ARs, TPMs, dealers and users. 

The company maintains a parts inventory for the products it services. Replace
ment may be by new or used parts or on an exchange basis . Average turnaround time 
for repairs is 10 days. Purchased and in-house written diagnostics are used by techni
cians who are OEM and in-house trained. 

CIRCLE 526 ON READER CARD 
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customer in transforming standalone 
systems into a networking environment. 
It's available for Digital and selected 
non-Digital platforms. With this sup
port agreement in place, DEC assumes 
responsibility for the total operational 
network environment. After a customer 
decides on the equipment and software 
to be used in his network, DEC will help 
set up the network and get it working. 
This includes the installation and con
figuration of the network OS and net
work application programs and famil
iarizing the user with the applications. 

Desktop Service Solutions has been 
set up as a dedicated service and sales 
group within DEC's field service divi
sion. A specialized unit in the Atlanta 
CSC is the hub of desktop service sup
port. All advisory support operates 
through the Atlanta center, but local 
maintenance service and support is pro
vided by dedicated desktop services 
groups in each of Digital's nine U.S. 
geographical service areas. 

Logical Extension 
Manufacturers, retailers and indepen
dent maintenance providers offer many 
of the same desktop services available 
from Digital's programs. But, according 
to customers of these services, there's 
room for improvement. Desktop hard
ware, software and networks are inte
grated entities. When problems arise, it 
isn't easy to isolate them as hardware-, 
software- or network-driven. 

DEC customers say that despite the 
many service providers that have entered 
the desktop services field, it's still hard 
to find one-stop, comprehensive sup
port for system problems. A service 
vendor capable of providing total 
system support will find a waiting 
market with tremendous growth poten
tial. DEC may be uniquely qualified to 
enter and dominate that market 
segment. 

Digital, with its large array of 
products, expertise in working with 
mixed-vendor equipment and vast ex
perience in the networking business, can 
claim that providing network services 
at the desktop level is a logical exten-
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sion of its service business. DEC has 
been providing multivendor servicing 
since 1983 and today supports more than 
1,000 non-DEC products from more 
than 200 vendors. For more than 15 

years, it has been installing, designing 
and supporting networks of all types -
more than 4,000 LANs to date. 

DEC owns and supports the largest 
non- defense network in the world. Its 
internal network consists of more than 
35,000 nodes worldwide. Digital's 
experience, expertise and service 
technology may be what MIS and users 
have been looking for in their search for 
comprehensive service/support and 
assistance in the migration of the 
desktop from a standalone to a network
ing environment. 

With the addition of DEC's service 
offering, a customer can get "desktop to 
data center" service and support for the 
full system - hardware, software and 
network. 

Will O'Brien, DEC's corporate 
strategic marketing manager for field 
service, points out that three years ago 
it looked like niche market service en
vironments would be the wave of the 
future. Now, that philosophy has been 
replaced with one of across-the-board 
computing. There is a belief that sup
port requirements will be similar across 
all industries. For example, data com
munications or transaction processing 
environments need the same type of 

Parsing Group Votes 
To Join NCSN 

The Parsing Group, a coalition of independent computer maintenance vendors, ended 
its latest session in Avila Beach, California, in May, with a vote to seek membership 
in the National Computer Service Network (NCSN) as a group member within that 
organization. The new entity is to be called the Independent Maintenance Suppliers 
(IMS). 

The NCSN's overture to the Parsing Group to join with it in a united front met 
with the unanimous support of those attending the meeting. This was the third gathering 
of the group over the past year. Members include national and international third
party maintenance vendors such as Control Data Engineering Services, General Electric 
Computer Service and Granada Computer Services, as well as small regional service 
vendors such a-s SMS Computer Inc. 

Representatives of service firms from as far away as New Zealand and The 
Nethedands, as well as Europe, Canada and the United States, formed the Parsing Group 
more than a year ago in order to discuss such common problems as dealing with com
puter manufacturers, obtaining parts, documentation, training and to enhance the im
age of the independent maintenance industry. The group is proposing to the NCSN 
that two board of direct~r positions be opened to the new IMS membership and that 
the NCSN consider identifying itself as a truly international organization. They're also 
requesting that the NCSN assign action committees to promote special areas of interest 
to the independent maintenance industry. The NCSN now consists of about 300 

members of mostly small independent maintenance companies. The Parsing Group 
has about 35 members. 

Parse Inc. created the group as a means of communicating with its customer base. 
Parse manufactures and sells DEC and Data General diagnostic packages to indepen
dent maintenance vendors. 

service/support, irrespective of the 
industry using that DP environment. 
" We've committed to this new philo
sophy and are going full-tilt in that 
direction," states O'Brien. 

Companies Mentioned In This Article 

In the past, we've seen Digital 
endeavor into the desktop marketplace, 
only to eventually pull out. DEC has 
been unable to match its successes in 
midrange computing with comparable 
successes in the high-growth area of 
low-end computing. Its too early to 
speculate whether this latest service/ 
support venture will survive. 

Control Data Engineering Services 
1101 E. 78th St. 
Bloomington, MN 55420 
'(612) 853-8042 
CIRCLE 514 ON READER CARD 

Data General Corp. 
4400 Computer Dr. 
Westboro, MA 01580 
(508) 366-8911 
CIRCLE 424 ON READER CARD 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
{508) 897-5111 
CIRCLE 403 ON READER CARD 
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General Electric Computer Services 
2825 Pacific Or., Ste. A 
Norcross, GA 30071 
(404) 662-1420 
CIRCLE 515 ON REAOER CARD 

Granada Computer Services 
International Ltd. 

Wallis House 27 Broad St. 
Wokingham, Berkshire RG11 1AU 
0734 774000 
CIRCLE 517 ON READER <:ARD 

Parse Inc. 
6360 Orcutt Road 
San Luis Obispo, CA 93401 
(805) 544-8588 
CIRCLE 513 ON READER CARD 

SMS Computer Inc. 
One Heritage Mall 
Berlin, MA 01503 
(508) 562-7961 
CIRCLE 516 ON READER CARD 

National Computer Service Network (NCSN) 
P.O. Box 245 
Lee's Summit, MO 64063 
{816) 525-9299 
CIRCLE 544 ON READER CARD 

If DEC's entry into the desktop 
services arena is serious, DEC may have 
its first major success in the low-end 
market. Digital's corporate support 
philosophy of being the service provider 
across the customer's .entire enterprise, 
combined with its background in net
working and connectivity, multivendor 
system experience and technical service 
know-how, could enable DEC to be the 
dominating vendor in the desktop net
working services industry. • 
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Confused? 
No wonder. 

Macintosh®-V AX/VMS™ Networking 
means a dizzying array of connectivity 

products, network architectures, 
and hardware options. 

(20 
Why not join us at our office in Marlton, NJ 

minutes from Philly, two hours from New York) 
to get your hands dirty and your head straight: 

July 12-14 & 26-28 1989 • 
August 9-11 & 23-25 1989 • 

September 6-8 & 20-22 1989 • 
October 11-13 & 25-27 1989 • 

November 15-17 & 29-1 1989 • 
December 13-15 1989 • 

The Macintosh/VAX Networking Lab 
Course length - 3 days 

Tuition - $950 

Training Objectives: 

• Find out how to connect your Macintosh and 
IBM PC-compatible workstations through a VAX 

• Understand AppleTalk and DECnet network 
architectures. 

• Learn how to install and use various 
AppleTalk network hardware products. 

• Learn how to install and manage various DECnet 
and AppleTalk based Mac/VAX networking products. 

• Learn how to use and evaluate Macintosh terminal 
emulators. 

•Learn how to develop VAX-based macintosh database 
applications 

Topics Covered: 

Network Architectures • 
DECnet, AppleTalk 

Network Hardware• 
Ethernet 
Local Talk 
Bridges 
Gateways 

Performance Factors • 

Terminal Emulators • 
VTlOO, VT220,VT240 
Tektronix 

VAX/VMS File Servers • 
AlisaTalk, PacerShare 

Networked Databases • 

Network Management • 

COMPUTER METHODS CORPORATION 
525 ROUTE 73 SOUTH • SUITE 300 • MARL TON, NJ 08053 

CONSUL TING • TRAINING • SOFTWARE ENGINEERING 

PHONE (609) 596-4360 FAX (609) 596-4362 

Macintosh and AppleTalk are registered trademarks of Apple Computer, Inc. 
VAX and VT are registered trademarks of Digital Equipment Corporation. 

IBM and IBM PC are registered trademarks of International Business Machines, Inc. 
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LET'S C NOW Pointers, Part 2 
Rex Jaeschke Editor's note: This is the second of a three

part series that covers pointers. In this in
stallment, Mr. Jaeschke revisits the strcpy 
library function and covers functions 

that return pointers and pointer arithmetic. 
The commonly used library function strcpy is trivial to 

implement using pointers. For example: 

#include <stdio.h> 

maioO 

char str C30J; 

void strcpyCchar *, char *); 

strcpy( str, "The C Progranmi ng Language"); 

printf( 11str = >%s<\n", str); 

void strcpy(char *pdest, char '*psource) 

while ((*pdest = *psource) != '\0 1 ) { 

++psource; 

++pdest; 
} 

The output produced is: 

str = >The C Progranming Language< 

strcpy copies one char array (including the trailing '\ O') to 
another char array, and it expects its arguments to be pointers 
to the destination and source arrays, respectively. 

Therefore, the formal arguments are declared cor
respondingly. In this example, we manipulate the pointers and 
the objects they point to, so in one case the * operator is re
quired and in the other it isn't. *pdest = *psource causes 
one char to be copied from the address to which psource 
points to the address to which pdest points. 

A more common way of writing the while loop is: 

while ((~pdest++: *psource++) != '\0') { 

Because all the work is done in evaluating the control
ling expression, a null statement is needed. As shown in an 
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earlier example, this loop could be condensed even further: 

while (*pdest++ = "'psource++) { 

The library version of strcpy declared in string.h returns 
a value. However, that's irrelevant at this stage. A complete 
implementation of strcpy will be be shown later in this series. 

Let's look at a version of strcpy that uses arrays rather 
than pointers: 

void strcpy(char dest [], char source[)) 
( 

unsigned i = O; 

while ((destCiJ = source[i]) != '\0') 

++i; 

For programmers new to pointers, this version makes 
more sense. However, it requires the creation of the temporary 
variable i and its initialization. The variable i must be in
cremented separately, as neither dest[i + +] = source[i] nor 
dest[i] = source[i + +] guarantees the correct result. (Bear 
in mind that C, like most languages, makes no promises about 
the order of evaluation of expressions such as these.) 

Note that in the context of formal argument lists, pointer 
and array notation can be interchanged freely. For example, 
the following function definitions are equivalent: 

void strcpy(char dest [], char source(]) 

void strcpy(char dest (], char *source) 
void strcpy(char *dest, char source[)) 
void strcpy(char *dest, char *source) 

< r ... *t > 
{ /* . .. *I ) 
( /* •.. *I ) 

{ /* •.. *I } 

The manner in which dest and source are declared has 
no bearing on whether or not these identifiers can be used 
with pointer or array notation in the function body. However, 
it's common practice to use either all pointer notation or all 
array notation. 

Functions Returning Pointers 
Functions can return objects of any type except arrays, and 
because a pointer is an object, it can be returned. Earlier, we 
stated that the library routine strcpy returns a value. A com
plete implementation of strcpy follows: 
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Coming soon • • • 

DEC Professional Buyers Guide -
Hardware Edition 
The ONE Source you need for 

• PURCHASING HARDWARE 
Thousands of products to choose from 

• • • 

Over 5,000 products from more than 600 manufacturers 
Comprehensive, well-researched listings 
Complete specifications and product descriptions 

• COMPARISON SHOPPING 
Detailed product descriptions to evaluate 
Product comparison charts 
No guesswork 

• EASY TO USE AS THE YELLOW PAGES 
Alphabetical listings by company name 
Cn;>ss referenced throughout the book 
Alphabetical vendor listings and locations 
Telephone numbers with all listings 

•SAVETIME 
All the hardware products you need in one source 
A ready reference anytime you need it 
All information is up to date 
Use it all year to buy the hardware you need 

DEC Professional Buyers Guide is the ONE SOURCE YOU NEED 
for all of your hardware purchases for the next 12 months. 
We've done all the research so you can have the information 
you need at your fingertips when you need it. Free to current 
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• 1590 PRINTSTATIOft 
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• 43 Resident Fonts • RS 232, Parallel, 
SCSI • EXCL • $8,490 
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ment. This architecture employes two 
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32016 lor managing 1/0 and for command 
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#include <stdio. h> 

m;'linC}, 

char str[30J; 

char *strcpy(char *, char *); 

printf(Oreturn value = >%s<\n"; strcpy(str, 11abc")); 

printfC"str = >%s<\n", str)i 

char "'strcpy(char *pdest, char *psource) 

ch.ar !tpcopy = pdest; 

while CC*pdest++ = *psource++) != '\0') 

return Cpcopy); 

The output produced is: 

return value = >abc< 

str •\ . >abc< 

We must declare that strcpy returns a pointer to char in 
the function prototype and the function definition. We know 
that the printf edit mask %s expects an argument to be a null
terminated array of char. However, because such arrays are 
passed by address, a pointer to a null-terminated string is really 
what's expected. And because strcpy returns such an object, 
the return value can be used directly to display the string to 
which it points. 

That strcpy returns the address of its first argument is 
purely a matter of convenience. If we wish to embed a call 
to strcpy within an expression, we can do so as shown. If, 
however, we wish simply to call strcpy using an expression 
statement, that too is possible. Many of the strxxx and 
memxxx library routines declared in string.h have this 
capability. 

The following example contains a function called 
stoupper that accepts a pointer to a null-terminated string and 
converts each lowercase letter in that string to its uppercase 
equivalent: 

#include <>s td io.h> 
#inc; l ude, <ctype. h> 

:;n:;:;, 

main<) 

,char *pte.Xt = "A8(:pefghij!@#$%wxyz 11
; 

char *stoupper( ch{;!r *>'; 

printf(" Ori g inal version~. >%s<\n", ptext); 
pr intf(••upper case version: >%s<\n••: stoupper(ptex t> ) ; 

, char!htstouppeJ\'cchar *pc) 
{ 
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while CC*pc = toupper(*pc)) != '\0') 
pc++; 

return Cpcopy); 

The output produced is: 

Ori g inal version: >ABCdefghij!@#$%wxyz< 

Upper case version: >ABCOEFGHIJ!@,#$%1.JXYZ< 

A lowercase version stolower can be written by simply 
calling tolower instead of toupper. Neither stoupper nor 
stolower is part of the standard C library. 

The following declaration is worthy of comment: 

char *ptext = 11ABCdefghij!@#$%wxyz"; 

ptext is being declared as an automatic object that can 
point to a char. And because ptext is a scalar, its initializer 
list may contain only one expression. That expression is a 
string literal. 

We've seen on numerous occasions that when the com
piler comes across a string literal used in an expression, it 
allocates space for it and adds a terminated ' \ O'. The type 
of that expression is an array of n char (where n is the number 
of chars in the array, including the ' \ O') and the value of the 
express10n is a pointer to the first char in the array. Therefore, 
ptext is being initialized with the address of the letter A. The 
string is not being copied to ptext, as you might first believe, 
because C doesn't support string assignment. 

The library function strchr locates the first occurrence 
of a given character in a given string. The prototype for this 
function is : 

char *strchrCchar *pstring, int chr ); 

An implementation of this function might look something 
like the following. (Note that, by definition, the null character 
terminating the string is considered part of the string, i.e., you 
can search a string looking for the terminating ' \ O'. However, 
the same result also can be achieved via strlen and some 
pointer arithmetic.) 

char *strchr(char *pstr i ng, int chr) 

while C*pstring != i\01 > 

if <*pstring == chr) 

return (pstring); 

++pstring; 
} 

return (0); 
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#include <stdio.h> 

main() 
' ( 0> 

} 

char *pc; 

= si:r~hr("ABC~~f'', 'C' >; 
(pc:::::; 0) 

printfC''Character c not found\n"); 

else 

printf(•11 Trailfo9 substring is ~%s<\n", pc); 

if ((pc= strchr("flBCDEf", 'X')) "'= 0) 

pr
0
ilitf(''Character X notfi found\n"); 

else 

printfC''Trai ling substrjng ts >%s<\n11
, pc>; 

The output produced is: 

Trailing substring is >CDEF< 

Character X not found 

The only aspect introduced here is the use of O in pointer 
comparisons and as a pointer return value. In other words, 
we're mixing pointers and integers, something you generally 
should avoid. The reason is simple: C guarantees that it will 
never store an object or function at an address of 0. Therefore, 
we have a value that can be given to a pointer, so it can take 
on a special meaning. In this example, a pointer value of zero 
is returned if the character being searched for doesn't exist. 
Likewise, the library function strstr returns this special null 
pointer if a substring can't be found in another string. ANSI 

C permits the value O to be assigned and/or compared with 
pointer expressions without using a cast. This is the only in
tegral value that you can use with pointers in a portable 
fashion. 

Numerous standard library routines use the null pointer 
in this way. Consequently, the null pointer has been given the 
special name NULL. This macro is defined in numerous stan
dard headers, although traditionally it usually was defined only 
in stdio.h. 

You're urged strongly to use the name NULL instead of 
0 in pointer expressions, because that's NULL's purpose, and 
its meaning is well-understood and obvious. The specific 
definition of NULL isn't given by ANSI C. All the standard re
quires is that NULL expand to an implementation-defined null 
pointer constant. Specifically, the standard states, "An integral 
constant expression with the value 0, or such an expression 
cast to type void *, is called a null pointer constant. If a null 
pointer constant is assigned to or compared for equality to 
a pointer, the constant is converted to a pointer of that type. 
Such a pointer, called a null pointer, is guaranteed to compare 
unequal to a pointer to any object or function." 

NULL could be defined as O or OL or perhaps something 
else. On some implementations, different pointer types can 
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have different sizes, and you must take care that NULL can 
be used with all of them. The null pointer constant needn't 
be represented by all-bits-zero. 

Pointer Arithmetic 
Pointers may be involved in limited arithmetic operations 
(we've already seen pointers being used with the + + and -
operators). Given the similarity between + + i and i = i + 
1, we might expect that we can add arbitrary integral expres
sions to or subtract them from pointer expressions, and that 
is the case. For example, the following code is an implemen
tation of the library function strrchr, which searches a string 
for a given character. strrchr is almost identical to strchr, ex
cept that strrchr searches from the end of the string backward. 

#include <stdjo.h> 

# i nclude <string.h> 

char *strrchr(char *pstring, int chr) 

{ 

} 

main() 

char *pc; 

pc= pstring + strlen(pstring) - 1; 

while Cpc >= pstring) ( 

if (*pc == chr) 

return (pc); 

--pc; 

return (NULL); 

pc= strrchr("CBCDCF", 'C' ); 

if (pc == NUll) 

printf("Character C not found\n">; 
else 

printf("Trai ling substring is >%s<\n", pc>; 

if ((pc = strrchrC"ABCDEF", ')(')} == NULL) 

printf( 11Character X not found\n">; 

else 
printfC" Trailing substring is >%s<\n", pc); 

The output produced is: 

Trailing substring is >CF< 
Character X not found 

The statement: 

pc "' pst ring + ~trlenCpsVing) - 1; 

makes pc point to the char immediately preceding the trail
ing '\ O'. In the case of a null string, pc points to the char 
before the start of the string. However, in this case, pc would 
be less than pstring, the loop would never be entered, and 
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NULL would be returned as required. 
Another arithmetic operation can be performed on 

pointers: one pointer can be subtracted from another. However, 
the pointers have to point to the same type of object for this 
to be syntactically correct. Also, to be strictly portable, both 
pointers must point into elements in the same array. Other
wise, the result usually is meaningless. For example: 

#i nelude' <stdi o.h> 

double d£25J; 

do~bt .7 *pd1 = &d CSJ; 
double *pd2 = &d£22J; 

doubt~ ' li; 

long int diff; 

' diff = pd2: - pd1; 

prlntf{"pd2 - pdl = %ld\n", diff>.; 

dfff pd1 - pd2; 

printf(Hpd1 ~ pd2 "'%ld\n", diff); 

diff = pd2 - &e; /* ??? *I 

printf("pd2 - >&e = %ld\riH, di ff); 

The output produced is: 

pd2 pd1 = 17 

' pd1 ;: pd2 = ~17 
pd2 - &e = ~3 

As we can see, the difference between two pointers is n 

objects, not n bytes. That is, the difference between the two 
addresses is scaled by the size of the object being pointed to 
(as is the case with all pointer arithmetic) . Therefore, the first 
result is as expected: 17 double objects separate these two ad
dresses. However, 17 is neither the inclusive nor the exclusive 
number of objects separating d [S] and d [22]. Depending on 
what you want the pointer subtraction to mean, you may need 
to add or subtract one from the result. 

If a pointer with a larger value is subtracted from one with 
a smaller value, a negative result is produced. Therefore, the 
difference provides both magnitude and direction information. 

In the third case, a (probably) useless result is obtained, 
because we have no control over where e is allocated in 
memory, and we don't know what lies between it and any 
other object we've allocated. 

We've gone to the trouble of creating a temporary variable 
of type long in t. This is because the type of the difference 
between two pointers is implementation-defined. ANSI C calls 
this type ptrdiff_t, and in many respects it's just like size_t, 
the type of the sizeof operator. By definition, p trdiff_t is 
a signed integral type capable of storing the difference between 
two pointers. The only candidates realistically available for this 
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type are int and long int. Therefore, the example stores the 
difference in the largest of these and displays it using the %Id 
mask. This is the only guaranteed way to make the program 

portable. 
All other arithmetic operations are syntactically illegal 

when applied to pointers. However, as with numerous other 
aspects of C, there's a back door through which you can per
form other operations. For example, for certain programs you 
may wish to know the base address of a particular segment 
of memory. On VAX/VMS, each address belongs to a memory 
page, while on MS-DOS, each belongs to a paragraph. Perhaps 
you wish to find out what that page (or paragraph) base ad
dress is. For example: 

I* locate the page base address of a variable *I 

#include <stdio. h> 

main() 

double d; 

unsigned long int u; 

printf(" &d = %0lx\n'', &d>; 

u = {unsigned long int) &d; 

u &= -s11; 

printfC"page base address = %0lx\n", u); 

The output is: 

&d = 374c0fce 

page base address "" 374c0e00 

By masking off the nine low-order bits, the 512-byte page 
base address is determined. Similarly, the % modulus operator 
can be used to determine the ·offset within a page. After we've 
cast the pointer to an integral type, we can perform any 
arithmetic operation on it that makes sense. This is quite 
implementation-defined because it relies on the implementa
tion having an integral type large enough to hold a pointer 
representation. It also requires us to know what that integral 
type is and whether or not it's signed or unsigned. You also 
must be careful when casting pointers to and from integer 
types on word architectures, because the behavior may be dif
ferent than that on byte machines. 

In Part 3 we look at the relationship between arrays and 
pointers. We also introduce arrays of pointers, handling 
command-line arguments and the ANSI C addition, void 
pointers. Finally, some common pointer errors are 
demonstrated. 

Readers are encouraged to submit C-related comments 
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. 
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* TICTACTOE.DOC 

DCl 
DIAlOGUE Don't Quote Me 
Kevin G. Barkes Everyone has 

a pet peeve. 
Mine is ex
cessive use of 

quotation marks in DCL. 
By excessive I mean placing quota

tion marks around DCL symbols in 
locations where their use is superfluous 
or forcing substitutions with the 
apostrophe ( ') when such substitution 
is unnecessary. 

For a definitive discussion on the 
topic, refer to DEC's DCL Concepts 
manual. Here's a brief rundown on 
quotation mark rules in DCL. 

Assignment Use 
Symbols are assigned by using = , = = , 
: = and : = = . The = and : = assign 
local symbols, while = = and : = = 
assign global symbols. 

When you use = or = = to assign 
a string value to a symbol, you must 
enclose the value being assigned in 
quotation marks: 

$ COMMAND1 = "WRITE SYS$0UTPUT" 
$ SHOW SYMBOL COMMAND1 

COMMAND 1 = "WR !TE SYS$0UTPUT II 

If you forget the quotation marks, 
you get: 

$ COMMAND1 = WRITE SYS$0UTPUT 
%DCL-W-UNDSYM, undefined symbol -
check validity and spelling 

\WRITE\ 

That's because DCL thinks the 
word WRITE is another symbol. After 
all, you didn't enclose the phrase in 
quotation marks, which is how the = 

determines if the value is a string. 
If you need to include quotation 

marks in the symbol, you have to 
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enclose the quotation marks within 
quotation marks: 

$ TEXT1 = "Drive, he said." 
$ WRITE SYS$0UTPUT TEXT1 
Drive, he said. 

$ TEXT2 = '"'"Drive, 1111 he sa id." 
$ WRITE SYS$0UTPUT TEXT2 
"Drive, " he said. 

Note that in the above examples 
there are no quotation marks or 
apostrophes around the symbols TEXT1 
or TEXT2. That's because WRITE is a 
command that can accept a symbol as 
a command parameter. 

You can omit the quotation marks 
if you use : = or : = = , the special string 
assignment operators: 

$ COMMAND2 := write sys$output 
$ SHOW SYMBOL COMMAND2 

COMMAND2 = WRITE SYS$0UTPUT 
$ TEXT1 := Drive, he said. 
$ WRITE SYS$0UTPUT TEXT1 
DRIVE, HE SAID. 

In addition to assigning a string to 
a symbol, the : = also converts the string 
to uppercase, compresses multiple 
spaces and tabs into single spaces and 
trims any trailing spaces. 

If you don't want DCL to do any 
conversions, enclose the string in quota
tion marks: 

$ TEXT1 := "Drive, he said." 
$ WRITE SYS$0UTPUT TEXT1 
Drive, he said. 

To include quotation marks in the 
symbol: 

$ TEXT1 := """Drive, "" he said." 
$ WRITE SYS$0UTPUT TEXT1 

"Drive, " he said. 

WRITE isn't the only 
command that can deal 

with symbols without 
excessive quotation 

marks and apostrophes. 

Watch what happens when we in
correctly place the quotation marks: 

$ TEXT1 : = "Drive, 11 he said. 
$ WRITE SYS$0UTPUT TEXT1 
Drive, HE SAID. 

In this case, DCL preserves 
"Drive ,", because it was enclosed in 
quotation marks, but converts the "he 
said", which wasn't in quotation marks, 
to uppercase. 

In the above example, we could 
have formatted the WRITE commands 
as: 

$WRITE SYS$0UTPUT "''TEXT1'" 

But why bother? WRITE can han
dle symbols by itself. 

More Than Write 
WRITE isn't the only command that can 
deal with symbols without excessive 
quotation marks and apostrophes. 
DEPOSIT, EXAMINE and IF auto
matically evaluate symbols contained in 
their command lines. DEPOSIT and 
EXAMINE are a trifle obscure for the 
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Order Let~ C Nowl 
A self-teaching guide to C language in two 
volumes by Rex Jaeschke 
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Have you ever watched the tapes on 
your tape drive try to stream? The 
tapes go back-and-forth and back-and
forth .. . shoeshining your data. Don't 
you wish these tapes would go faster? 

Your wish has just come true ... 

Touch Technologies' Dynamic Tape Accel
erator makes tape drives start .. . and 
then accelerate to full speed. 
That's fast. That's streaming fast! 

With the Dynamic Tape Accelerator, all 
applications .. . all VMS utilities . . . and 
yes ... even VMS backup finishes faster! 

You'll see faster backup operations, 
less operator waiting time, and more 
system availability time. Dynamic Tape 
Accelerator is completely safe and 
100% compatible with VMS backup. 
No DCL or application code changes 
are necessary. 

Why spend two, three, six or more 
hours each day waiting for your slow 
tape drives to complete ... when you 
could be accelerating your tapes to 
streaming speeds! 

Experience the performance of high 
speed streaming for yourself! Order a 
Dynamic Tape Accelerator " Evaluation 
Kit" today for $69.95. All orders are 
shipped Federal Express and come 
complete with a fu ll graphic display, 
media, and documeritation. 

Dynamic Tape Accelerator is available for all VAXNMS-based tape subsystems. 

Contact Touch Technologies today at 

(800) 525-2527 

Dynamic Tape Accelerator is a trademark of TOUCH TECHNOLOGIES, INC. 
VAX/VMS is the registered trademark of Digital Equipment Corporation . 

9990 Mesa Rim Road, Suite 220 
San Diego, CA 92 121 

(6 19) 455-7404 • FAX: (6 19) 455-74 13 
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FIGURE. 

$ GOS DB 
$ GOS CW 
$ IF W THEN GOT HW 
$! Grab center square, if available. 
S IF P5 .NES. P THEN GOT W 
SP.5=0 

$ w = 0 

S ! Check horizontally: 
S IF P1+P2+P3 .EQS. WP THEN W=1 
S IF P4+P5+P6 .EQS. WP THEN W=1 
S IF P7+P8+P9 .EQS. WP THEN W=1 
$ IF W THEN RET 

typical DCL user, so let's look at IF: 

$ VAL = 1 

$ TEXT = 11 TRUE 11 

$ IF VAL .EQ. 1 THEN 
WRITE SYS$0UTPUT TEXT 

TRUE 

IF could tell that VAL was a symbol, 
and WRITE could handle the symbol 
TEXT with no problem. 

Symbols are legal arguments to lex
ical functions, as well: 

$ FILE := LOGIN.COM 
$ TYPE := UIC 
$VAL= F$FILE(FILE,TYPE) 
$ WRITE SYS$0UTPUT VAL 
[GROUP I USER] 

Not a quotation mark or an 
apostrophe in sight. You could have 
entered: 

$VAL= F$FILE("''flLE 111
,

1111 TYPE 111
) 

In a command procedure with SET 
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VERIFY turned on, the line would 
appear as: 

$VAL = F$FILEC"LOGIN.COM 11
, 11UIC") 

as the procedure executed. This is OK 
for debugging purposes, but for the sake 
of efficiency and proper coding tech
nique, you should eliminate the excess 
baggage in the final version of the file. 

An Extreme Example 
TICTACTOE.DOC is a DCL version of 
Tic-Tac-Toe (see Figure). It's also an 
example of DCL code pared down to an 
absolute minimum. Command names 
have been shortened as much as possi
ble, symbol and label names have been 
kept to minimal size and comments are 
practically non-existent. 

The original source for this game 
is about twice as large. The Figure 
shows the production version, stripped 
down for speed. Note that there are very 
few quotation marks or apostrophes in 
the file. They're used in symbol defini
tions and as the prompting text for the 
INQUIRE command, which doesn't 
accept symbols. 

TIRED OF THE bozo in the adjoining 
cubicle with the Sun workstation? 
Those UNIX greps, yaccs and awks got 
you down? Show your colors with an 
"I Love DCL'' sticker. 

For your own DCL sticker or a 
listing of all FidoNet public bulletin 
board systems in the U.S. that feature 
message areas with DEC-related topics 
(VAX, PDP-11 and Rainbow), send a self
addressed, stamped envelope to BBS List 
and/or DCL Sticker, Kevin G. Barkes 
Consulting Services, 4107 Overlook 
Street, Library, Pennsylvania 15129. 

The list is also available on-line 
from my SYS$0UTPUT bulletin board 
system: (412) 854-0511 , 1,200/2,400 baud, 
8 bits, 1 stop bit, no parity. If you're 
active on FidoNet, ask your local 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. 

This 
publication 
is available 
in microform. 
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UMI reproduces this publication in 
microform: microfiche and 16 or 
35mm microfilm . For information 
about this publication or any of the 
more than 16,000 periodicals and 
7,000 newspapers we offer, complete 
and mail this coupon to UMI, 300 
North Zeeb Road, Ann Arbor, MI 
48106 USA. Or call us toll-free for an 
immediate response: 800-521-0600. 
From Alaska and Michigan call collect 
313-761-4700. From Canada call toll
free 800-343-5299. 

Please send me information about the 
titles I've listed below: 

Name __________ _ 

Title __________ _ 

Company/Institution ______ _ 
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A Bell & Howell Company 
300 North Zeeb Road 
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* REMOTVIEW.DOC 

WORK.mTIONS 
David W. Bynon 

Getting Started With 
DECwindows, Part 2 
For the last 
few months, 
I've been glued 
to my VAXsta

tion with an ear-to-ear grin, exploring 
possibilities. DECwindows fascinates me. 

Yet, as pleased as I am with 
Digital's new interface, I'm also con
fused. · Digital's touted window system 
lacks one very important feature: remote 
task execution. The masters of connec
tivity and networking overlooked, or 
didn't release, a click-on-it method of 
starting applications on remote nodes. 

The method Digital suggests for 
starting a remote application is incon
venient at best. As per the DECwindows 
User's Guide, to display remote applica
tions on your workstation, you must log 
in to the remote system, issue a SET 
DISPLAY command and run the 
application. 

Digital's suggested method isn't 
consistent with its FileView application. 
FileView is the DECwindows user's 
primary command interface to the 
workstation. FileView has a list of pull
down menus that are used to manage 
files, run applications and access DCL. 
It seems only reasonable that you should 
be able to start a FileView process on a 
remote node by clicking on a menu 
option. 

FileView Fixer 
As it turns out, the solution to this in
convenience is simple. By adding a new 
verb (menu choice) to FileView and us
ing the DECnet task-to-task communi
cation facility, a command procedure 
can be invoked on a remote node to start 
a program for you. 

Through the FileView Customize 
menu, FileView verbs and menus may 
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be added, modified or removed. To 
create a new verb, such as Remote VUE, 
you select Verbs and Menus from the 
Customize menu, select a menu from 
the Menu Names box, then enter a new 
verb name in the Verb Name box. The 
new verb name must be associated with 
a DCL command. In most cases, the 
verb executes a DCL command pro
cedure. By convention, these verb pro
cedures are maintained in the DECwin
dows directory SYS$COMMON:[VUE$ 
LIBRARY]. 

In the simplest form of DECnet 
task-to-task communication, a com
mand such as$ TYPE VENUS::"TASK= 
VUE" can be used to execute a pro
cedure. In our example, a procedure 

FIGURE 1. 

$ ! -- ------ - --- - - -- --- - --- - -- -- - - - - - - - --- ---

$! RemoteView V1.0 

$ ! 

$ ! Procedure to start a Fi leView process 

S! on another node us i ng the DECnet 

$ ! task- to-task corrm.mication facili ty. 

$ ! 

$! By David W. Bynon, January 1989 

$! 

$! Fi le name : VUESLJBRARY:VUESREMOTE_VIEW 

S! Protect i on : W:RE 

$! -- - -------- --- - --- - --- - ---- - - --- - - - - --- - -

$! 

S! Trap errors 

$! 

$ SET NOON 

$ ON WARN I NG THEN GOTO VI EW_ERROR 

$! 

$! Suppress DCL task output wi ndow 

$ ! 

$ VUESSUPPRESS _OUTPUT _POPUP 

$ ! 

S ! Prompt for a node name 

$! 

$ VUE$ INQUIRE_ SYMBOL "NOOE Node : " 

$ VUESREAO NOOE 

called VUE.COM is executed on node 
VENUS. The DCL OPEN ,command, or 
a file open command from a VMS 
language, also can be used to invoke a 
remote task. 

Programs 
The programs I whipped up to start 
FileView on a remote node are called 
VUE$REMOTE_ VIEW and STARTVIEW 
(see Figures 1 and 2). VUE$REMOTE_ 
VIEW is the procedure executed by my 
new FileView verb (which I call Remote 
VUE), and STARTVIEW defines the name 
of its X Server and runs FileView. 

To avoid having to hard-code node 
and access control information into 
these programs, information had to be 

$! 

S ! Get local node and user i nfor mat i on 

S! for StartView 

$! 

$ LOCAL_NOOE = FSGETSYl("NOOENAME") 

S USER= FSGETJPl( 1111
,

11USERNAME 11
) 

$! 

$! Invoke the StartView procedure 

$! 

$ TASK_NAME = -

'"'NOOE'""' 'USER' 1111
:: ""TASK=STARTVIE\.1111111 

s OPEN/WR I TE SYSSNET IT ASK_ NAME I 

$! 

S! Pass StartView our node name 

S! 

$WRITE SYSSNET ""LOCAL_NOOE'" 

S CLOSE SYSSNET 

$! 

S! \Jere finished, StartView 

S! should be running ••• 

S! 

S VUESEXIT_COMMAND_LOOP 

S STOP 

SVIE\l_ERROR: 

S VUESSET_ERROR_STATUS 

S EXIT 
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passed from the user to VUE$REMOTE_ 
VIEW to STARTVIEW on the remote 
node. Getting information from the user 
to a verb procedure is facilitated through 
FileView Task Messages. The Task 
Messages are built-in FileView-to-DCL 
interface commands, which are imple
mented via DCL symbols. For example, 
in a DCL subprocess created by 
FileView, the commands: 

$ VUE$1NQUIRE "NODE Node :" 
$ VUE$READ NODE 

would pop open a dialog box requesting 
a node name. The user's input would be 
stored in a symbol called NODE. 

To pass information from the File
View verb procedure to the remote 
node, the task-to-task link itself can be 
used. By using the DCL OPEN com
mand to invok-e the remote procedure, 
the network link can be written to and 
read from as a file-oriented device. The 
remote procedure, as one of its first 

FIGURE 2. 

S! --- --- ---- ---- -- - - -- - - - - --- - - - - - - - - - - - - -- - -

S! StartVi ew V1 .0 

$! 

S! This i s a remote task sta r ted by 

S! VUESREMOTE_VIE\.l.COM . Star tV iew 

S! reads a node name from SYSSNET , 

S! which is then used as t he X d isp l ay 

S! server . 

S! 

S! By David \./. Bynon, January 1989 

$! 

$! Fi le name: SYSSLOGIN:STAR TV IEl.J.COM 

S! --- ----- --- - - ---- - -- - - - - - - - - - - - - - - - - - - - - - - -

S SET NOON 

$ ON \./ARNING THEN GOTO ERROR 

S! 

$! Open the network l i nk for read access 

$! 

S OPEN/READ NET_LINK SYSSNET 

$! 

S! Read the node name of the node wh i ch 

S! invoked us . 

$! 

S READ NET_LINK DISP _NODE 

S! 

S ! Get t he users name to use in the 

$! new !')rocess name. 

S! 
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tasks, must open the network link for 
read access. After the necessary infor
mation has been passed between the two 
procedures and the X Server display has 
been assigned, the network link can be 

have a network process name (NETnnn). 
Next, display output is reassigned to the 
X Server using the SET DISPLAY com
mand. The final step is to run FileView. 
If the STARTVIEW procedure succeeds, 

If the STARTVIEW procedure succeeds, 
a FileView window is opened within 

a couple of seconds on your workstation. 

closed. At this point, the function of the 
Remote VUE verb is complete. 

The STARTVIEW procedure has 
several important functions. First, it 
must get the name of the node that 
started it, i.e., the X Server's name. Next, 
the process name is changed to some
thing meaningful. By default, it would 

S USER = FSGETJPJ{ 1111 , 11USERNAME 11 ) 

s USER = FSEXTRACT { 0 I FSLOCATE (II II I USER), USER) 

S! 

S! Change our process name 

$! 

S SET PROC/NAME = "VUE@"D I SP_NODE ' :: "USER"' 

$! 

$! Set our display to the new X Server 

$! 

$SET DISPLAY/CREATE/NOOE='DISP_NODE' -

/TRANSPORT=DECNET 

$ ! 

$! The network link i s no longer 

S! needed • •• close it. 

$! 

$ CLOSE NET_LINK 

$ ! 

$! Start the FileView 

$! 

$ MCR VUESMASTER 

$ ! 

S ! \./hen the user stops Fi l eVi ew, 

S! deassign the display device . 

S! 

S SET DISPLAY/NOPERMANENT 

SERROR: 

S STOP 

a FileView window is opened within a 
couple of seconds on your workstation. 
It's slick! 

There are several circumstances that 
cause the STARTVIEW procedure to fail. 
The most common problem is VMS log 
in/access control. To use STARTVIEW, 
you must have proxy access to the node 
on which you're trying to start the VUE 
process. Or, you must supply log in 
information. My example programs as
sume you have proxy access. The second 
point of failure is if STARTVIEW.COM 
can't be found. You must make this pro
cedure known to the system by defin
ing it as a known DECnet object using 
NCP or put a copy in your log in direc
tory on the remote node. 

Philip A. Naecker, our technology 
editor, says that he uses a version of the 
public domain program TELL to start 
remote tasks in DECwindows (see 
"TELL," by Philip A. Naecker, VAX 

PROFESSIONAL, June 1987). 

WE NOW NEED a program that can pro
vide a menu of available DECwindows 
applications on remote nodes. This 
could possibly be done in the same 
fashion as Digital's Distributed Logical 
Name Service. Any volunteers? • 

For VAX PROFESSIONAL 
subscription information, contact 
Karol Hughes at (215) 542-7008. 
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Peritek does it 
with color! 

Q-BUS/ PIXEL ALPHA-
MODEL UNIBUS* GRAPHICS NUMERICS COW RS 

VCK8 Q&U 1024 x 1024 64 x 85 256 

Ci:: 
VCK24 Q&U 1024 x 1024 64 x 85 16 million 

0 
VCX8 Q&U 512 x.512 48 x 80 256 ....:i 

0 u VCX24 Q&U 512 x 512 48 x 80 16 million 

VCM Q 1024 x 1024 256 

vcw Q 512 x 640 48 x 80 256 

VRC Q&U 24 x 80 64 
48 x 80 64 

i:il VRH Q 1024 x 1024 64 x 128 
::E 
~ VRS Q 512 x 512 48 x 80 
::r: VRG Q 512 x 512 32 x 64 u 
0 
z VRA Q&U 24 x 80 
0 
::E 48 x 80 

*Q-BUS for LSl-11 and MicroVAX, UNIBUS for PDP-11 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 
alphanumerics for 
LSI, PDP, VAX 
and MicroVAX. 

Peritek has been offering the widest range 
of Q-bus and Unibus display controllers available 
anywhere for over 10 years. Hardware and 
software for most applications. Color and 
monochrome. Low to high resolution. Software 
support for RT/TSX, RSX, VMS, and ULTRIX, 
and bit-level subroutines which interface directly 
to Fortran and C. Image processing software 
is also available. 

Peritek's most powerful board, the VCK-Q/U, 
combines an advanced CRT 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 DMA 
• two serial 1/0 ports 
• SCSI port 

The VCK-Q/U prices range from $3,495 to 
$4,485. A complete package with software and 
monitor starts at $6,500. 

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

Call or write for free catalog. 
Peritek Corporation 
5550 Redwood Rd. , 
Oakland, California 94619. 
Phone (415) 531-6500. 
In the east, (516) 798-1919. 

See us at: 
Siggraph, July 31-August 4, Booth #1118 
DEXPO West, November 7-9, Booth #223 
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File Handling: 
UNIX Versus VMS 
Editor's note: We 
continue our in
troduction to 
UNIX for VMS 

users with a discussion of UNIX file hand
ling. The use of files and the internal 
mechanisms by which UNIX manages them 
differ significantly from the corresponding 
VMS features. 

If you've ever witnessed the party 
trick of filling a triangular stack of 
champagne glasses, in which the per
former relies only on adhesion, surface 
tension and a steady hand to fill every 
glass, then you're on your way to 
understanding the UNIX file hierarchy. 

Just as every glass can be filled from 
the top glass, so every UNIX directory 
can be accessed from the root directory 
- the top of the directory hierarchy, 
denoted by I. 

The VMS analogy is a separate stack 
of glasses for each physical disk. This 
presents a problem to the VMS user: To 

FIGURE 2. 

:II acll>dishab 6.2 

(ULTRIX) 9/23/88 

dlsktab fr(lf1l 4.5 4.2 BSO 83/07/30 
II 61tk g(iOl!letry and partitlon ~ayout tables. 
II Key ; 

If ty type ot dist.; 

ns I/sectors/ track 
nt #tracks/cylinder 

tl(; llcyl tnders/disk 
p(a-hJ partition shes in sectors 

b[a-hl partition block sizes in bytes 

f(a-h} pattition tragmol'\t sizes In byres 

rdS3jADS3!0EC ~Dll3 llinchester:\ 
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: tY=winchester;ns ll17:nt#8:nc#1024 : \ 
:pa#l~884 :b~#819;!: fai/1024; \ 

:pb#33440:bb#4096: fbi/1024 ;\ 

:pc:#138672;bcll6192: fc;ll1024' \ 

:pe#S07l4 :be#8192: fe/11024: \ 
:pf#87958:bf#8192: ffl/1024 :\ 

;ph#122788:bhl/8192: '"111024: \ 

: pg#89348: bg/18192: fg#1024: 

A sample ULTRIX disktab entry. 

FIGURE 1. 

VMS UNIX 

example: $ D !R OUAO: [* ••• l tlYF l LL EXT % t irld I ·name 111yfile ·print 

$ OIR DUA1:[• ... ) MYflLE.EXT 

$DIR OUA2; r• ... )MVF!Lf.E.XT 

fill a certain glass, you have to know 
with which stack to start. Unlike the 
VMS user, the UNIX user needn't be 
concerned with knowing which 
physical disk a file resides on. UNIX 

answers that question internally. The 
major implication of this difference 
between the operating systems is 
illustrated in Figure 1. 

The UNIX find command searches 
every directory on every physical disk, 
from the root directory down the direc
tory hierarchy, for references to the file 
myfile. It displays the location of any 
entries found. This is an elegant and 
simple mechanism for finding a file in 
a large disk farm. 

The VMS user is faced with the 
more finger-intensive task of issuing a 
command for each disk to be searched. 

FIGURE 3. 

VMS 

$ SHOii DEVICE/MOUUTEO 

Devi ee Device Error 
Name Status Count 

OLAO: Mounted 0 

OUAO: Mounted I) 

OUA2: Mounted 0 

0UA3: Mounted 0 

UNIX 

e~<imµle: x df 
Fi lesystem Total !<bytes 

!(bytes used 

/dev/raOa 7415 5348 

/dev/ra09 41639 28211 

VMS versus UNIX file search. 

This can be simplified by the use of 
logical names and common roots, but 
it remains cumbersome. Why can a 
UNIX user address any file on the 
system without regard for which 
physical device it's located on? 

Each physical disk attached to a 
UNIX system is divided into one or 
more partitions. This division is de
scribed in a file called /etc/disktab, an 
abbreviation for disk table. /etc/disktab 
is an absolute file definition. It's defined 
explicitly from the root directory. Be
cause the root directory is denoted by 
I, the definition begins with /. The VMS 

analogy i,,s DUAO:[ETC]DISKTAB., an 
absolute file specification from the 
top-level directory of device DUAO:. 

The other major way of defining a 
file is relative to the current directory: 

I 

Volume Free lrans Mnt 

Li>bel Blocks Count Cnt 

SYS$SCRATCl1 8790 1 

SYS$CUMBC1 4200 Bl' 

USR$DlSK1 1S44 

USR$CUMBCl1 13179 

!(bytes ~ 

free used Mount<ld on 
1326 80% I 

9265 75% Jusr 

File systems displayed with d£ 
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a relative file definition. For example, 
consider •• /myfile.dat, versus the VMS 
file construct [-]MYFILE.DAT - the file 
myfile.dat in the directory above the 
current directory. 

A sample entry from the /etcldisktab 
file found on an ULTRIX version 3.0 

system is shown in Figure 2. 

/etc/disktab is an example of a UNIX 
look-up table. Different look-up tables 
are used by a number of UNIX com
mands, each having a similar format. 
The file /etc/disktab is used by the 
system administrator when formatting 
a new disk with the command newfs 
(new filesystem). As in other look-up 
tables, # at the beginning of a line 
signifies a comment line, otherwise it 
separates a variable name from a value; 
\ indicates that the command continues 
on the next line; : separates fields; and 
I separates different names for the 
same entry. 

Each type of disk is represented by 
an entry such as the one shown for an 
RD53. The newfs command includes the 
argument rd53, RD53 or "DEC RD53 

Winchester" to point to the appropriate 
entry in the look-up table. That entry 
contains the parameters that define the 
format of the disk. 

Looking at /etc/disktab and know
ing that a sector is 512 bytes and that the 
RD53 has a capacity of 71 MB, simple 
arithmetic establishes that the disk can 
be divided into several alternative com
binations of partitions, e.g., as a single 
pc partition or as the two partitions pa 
and pg. You also can see that a different 
block size can be assigned the pb 
partition. 

VMS block sizes are always 512 

bytes, with the space allocated to a file 
determined by the cluster size (default 
3). As a file is written, it increases in size 
by three-block increments. Varying 
block sizes (and for some disks, frag
ment sizes) offer the opportunity for 
more efficient 1/0. Such variations are 
useful in situations in which a partition 
is likely to contain a preponderance of 
small or large files. For a normal mix of 
small and large files, the default values 
are sufficient. 
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A file system is mounted into each 
partition. The UNIX file system is 
analogous to a VMS physical disk. For 
example, first, file systems are mounted 
as part of the boot sequence and can be 
mounted or dismounted by the system 
administrator at any time. Second, 
complete and incremental backups are 
performed on UNIX file systems. The 

maximum size of a file system is 
governed by the size of the partition. 
Prior to setting up file systems, you 
must consider which file systems to 
mount in which partitions on the basis 
of the expected maximum size of the file 
system. 

The file systems that are available 
on a UNIX system are determined with 

Short on Ports? 

Get it together with Equinox 

lllllµ!nll!!nl~!lllll ll!IUlilf!1Q!l1.llllllll 
1111lllllll!llllflll!1lll llllllllllllllll!lllfll:l 

l====~~llli!O!lffllllllll!!ll lllllnlll\l!l111~111!1 
1------1111111111111illlllllllll 1111111m1llu1illlitl!I 

A low-cost Equinox data switch lets many part-time users share expensive 
CPU ports on demand. Share modems, solve multi-host access problems 

and network PCs too. All for a lot less than a LAN. 

Call 1-800-328-2729 

EQUINOX 
Equinox Systems Inc, 14260 SW 119 Ave, Miami FL 33186, 305-255-3500 
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FIGURE 4. 

II Contents of /etc/fstab 

Ii 
Jdev/ra.Oa:/;rw:1; 1 ~tifs:: 
/dev/ra0g:/usr:rw:1 :2 :uts:: 
/dev/rata:/sre:rw:1 :1 :ufs: : 
/devtralg:/mnr:rw: 1 :Z:ufs:: 

Sample ULTRIX fstab file. 

the command df (disk free). Compare 
the VMS command SHOW DEVICE/ 

MOUNTED. Figure 3, which is for the 
RD53 described above, shows two file 
systems, I and /usr, which are mounted 
in the a and g partitions, respectively, 
of the device rao. The partitions are 
represented by the filenames /dev/raOa 
and /dev/raog. 

I is not only the top of the direc
tory hierarchy, it's also a file system 
located in the a partition of the rao disk. 
When a UNIX system is booted, the root 
file system is mounted as part of the 
boot sequence, because this file system 
contains the operating system kernel 
(the file /vmunix in ULTRIX), which is 
loaded into memory (compare the VMS 

file SYSBOITT.EXE). 

The system first is brought to 
single-user mode (compare the VMS 

command SETLOGINS/INTERACTIVE = 
0), at which point only the root file 
system is mounted. Upon continuing to 
multiuser mode, the remaining file sys
tems are mounted by means of the 
mount command. mount searches 
another look-up table, the file /etc/fstab 
(file system table), to determine which 
file system to mount in each partition. 
The /etc/fstab file in Figure 4 is taken 
from a dual RD53 disk ULTRIX system. 

In Figure 4, the fields are separated 
by colons, and each comment line 
begins with #. The important fields are 
/dev/raog, the g partition of the raO disk 
(or /dev/rata, the a partition of the rat 
disk); /usr, the file system name; rw, file 
system access - read and write in this 
example (compare the VMS command 
MOUNT/[NO]WRITE); and ufs, a file 
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system mounted on a local disk. 
The alternative is nfs, signifying 

Network File System (NFS), a protocol 
that permits remote file systems to be 
accessed as though they were mounted 
on a local disk, when in fact access to 
these remote file systems is made across 
an Ethernet network. 

Addressing Files 
Because each file system has a directory 
entry in the root directory, it's directly 
accessible from that directory. Figure 5 

illustrates this hierarchy and shows the 
organization of system and user files for 
the same RD53 disk. 

Although files can be on different 
file systems mounted in different parti
tions on different disks, this arrange
ment is transparent to the user. Files are 
accessed relative to the root or relative 

FIGURE 5. 
i 

I 

to the current directory. This makes the 
addressing of files straightforward, as 
the examples in Figure 6 show. The 
examples give us the opportunity to in
troduce UNIX file-naming conventions 
and the use of wildcards. 

The similarity between VMS and 
UNIX filenames is immediately obvious. 
For the most part, there's no reason why 
the VMS user learning UNIX shouldn't 
adhere to VMS file-naming conventions 
- with the following provisos: 
1. There are no version numbers in 
UNIX filenames, because UNIX only re
tains the most recent version of a file. 
This is good news for system admini
strators managing disk space and bad 
news for novice UNIX users. Unless 
you're sure of yourself, make a copy of 
any important file before issuing a 
command. 

::771~ 
bi~usr . etc dev vmunix 

bin lib tmp man diet 

Definitions * 
I 
Jbin 
/lib 
/tmp 
/etc 
/dev 
lvmunix 
/usr/bin 
/usr/lib 
/usr/tmp 
/usr/spool 
/usr/man 
/usr/dict 
/usr/users/ ... 

users 

/I 
joe sue fred 

root file system (OUAO:(SYSO.) or SYS$SYSROOT) 
executable system files (SYS$SYSTEM) 
system libraries (SYS$LIBRARY) 
scratch directory (SYS$SCRATCH) 
restricted data and programs (SYS$SYSTEM and SYS$MANAGER) 
special files for physical devices (SYS$SYSTEM) 
UNIX kernel (DUAO:[SYSEXEJSYSBOOT.EXE) 
less-used executable system files (SYS$SYSTEM) 
less-used system libraries (SYS$LIBRARY) 
less-used scratch directory (SYS$SCRATCH) 
spool directory (SYS$SYSTEM) 
on-line documentation (SYS$HELP) 
dictionaries 
user directories (DUA1 :(USER1]) 

* Closest VMS analogy is shown in parentheses 

The UNIX directory hierarchy. 
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2. Because UNIX is case sensitive, the 
file myfile.dat is different from the file 
MYFILE.DAT. 

3. The period in a UNIX filename is 
another character, not a formal delimiter 
between a filename and a file extension. 
File extensions, or file types. as they're 
referred to in UNIX parlance, are used 
only to aid in the recognition of files. 
They have no formal meaning. The file
name myfile.c can be used to denote a 
C source-code file. However, to compile 
that code, the complete file specification 
cc myfile.c must be given. cc myfile, 
a valid VMS command, returns a "file 
not found" error in UNIX. 

The examples in Figure 6 use the 
UNIX ls command to perform directory 
and file look-ups. ls /bin/cat uses an ab
solute file definition to return informa
tion on the UNIX cat program, which 
displays files. ls bin either returns infor
mation on the file bin or, as in the 
example, the contents of the bin 
directory. 

ls .. /myfile.dat uses a relative file 
definition to return information about 
the file myfile.dat, located one directory 
level above the current directory. 
ls - user1, a command syntax unique 
to the C shell, uses - , a special 
character, or metacharacter, to provide 
a listing of the files in the home direc
tory of the UNIX user with the log in 
name user1. 

ls. and ls* have distinct meanings. 
The period signifies the current direc
tory. Thus, ls . lists files in the current 
directory. ls * lists files in the current 
directory and files in the next level down 
the directory hierarchy. 

ls *·* lists all files with a period 
somewhere in the filename. ls *.c lists 
all files that terminate in .c. It has 
nothing to do with files of the file 
type c. 

ls aa? .com lists all files that begin 
with aa, are followed by any single 
alphanumeric character (compare the % 

VMS wildcard) and end i'n .com. 
The last three examples in Figure 6 

illustrate how UNIX expands on the 
VMS wildcard scheme: ls .. / .. /name[xyz] 
lists files two levels above the current 
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level in the directory hierarchy with the 
filenames namex, namey or namez; ls 
name[a-z] lists files namea through 
namez; and ls name. { o,f}, unique to 
the C shell, is a Boolean and, i.e., it 
returns any files name.o and name.f. 

File Structure 
An original design goal imposed by 
UNIX developers was, "keep things 
simple." Although the novice user may 

think that this goal hasn't been met, few 
would deny the simplicity of UNIX file 
structure. Compare the output of the 
VMS and UNIX commands used to 
describe the characteristics of a file in 
Figure 7. 

In Figure 7, a single line describes 
most of the information available for the 
file testfile.dat. It's obvious, when com
pared to the record structure assigned to 
a VMS file, that the UNIX file has little 

Can't get there from here? 

Get it together with Equinox 

.Eliminate access restrictions with a low-cost Equinox data switch. It lets 
users connect to their choice of host computers from their terminal or PC 
keyboard. Share computer ports, modems, printers and network PCs too. 

Call 1-800-328-2729 0-0'\ 
<V<.~e n(O 
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Second Edition 
Introduction to V AXNMS is a guide 
for beginners and a reference for the ex
perienced user. From the basics to sys
tems and programming, Introduction to 
V AXNMS gives easy to follow 
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family, DCL command language, 
command procedures, mail, backup and 
help features and more. Through 
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Let'sC Now 
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structure. A UNIX file is simply a string 
of bytes with a block size defined by the 
partition block size. No record structure 
is imposed, and each program decides 
how to handle non-alphanumeric char
acters, e.g., the newline character, sig
nifying a carriage return/line feed or a 
tab. With such a simple structure, it's 
easy to pass data among commands and 
other programs. 

Input to a file is terminated with a 
<CTRL>-D, which closes the file. 
Under certain circumstances, a terminal 
session also may be terminated with 
<CTRL>-D. In other words, input from 
the terminal is treated no differently 
than input to a program from a file. In 
a terminal session, the program is the 
shell, which parses each input line as it's 
entered. 

Much of what there is to know 
about a UNIX file can be learned from 
the last line in Figure 7. Let's look at 
each field in turn: 
1. 4248 is the inode number (compare 
the VMS file identifier) by which UNIX 

keeps track of all files internally, in
cluding the characteristics explained 
here and the physical location of the file 
on the disk. Like the VMS file identifier, 
the inode number isn't used directly by 
the average user. 
2. In-rwxr-:xr--, the file type is the first 
character and the file protection is the 
next nine characters. 

The two most common file types 
are the ordinary file, denoted here by 
- , and the directory pointer file (com
pare the VMS .DIR file), denoted by d. 
A third file type is the device-special file. 
/dev/raOg, introduced above, is an 
example of a device-special file. UNIX 

diehards like to frighten would-be users 
by telling them that devices and files are 
indistinguishable. 

This concept is alien to the VMS 

user, but with practice it will become 
evident that addressing devices as files 
is a simplification. For example, to copy 
a file to a magnetic tape could be as sim
ple as copying the file to the device
special file that represents the tape drive. 
Different files are used to represent dif
ferent characteristics of the tape drive, 
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e.g., tape density. 
For now, it's enough to know that 

device-special files are kept in the direc
tory /dev and are of two types, 
represented by the file types b and c for 
block and character, respectively. As the 
names suggest, character devices process 
data one character at a time, whereas 

block devices group characters before 
processing. 

rwxr-:xr-- describes the protection 
assigned to the file. There are three levels 
of protection (read, write and execute) 
for three classes of users (owner, group 
and world). Compare this to VMS, 

which has four levels of protection for 

All patched up? 

Get it together with Equinox 

Prevent patch-panel panic. A low-cost Equinox data switch ·Jets you easily 
control, monitor and diagnose your network from a terminal or PC. Switch 
to backup configurations, share CPU ports, network PCs and provide user 
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four classes of users. UNIX doesn' t have 
a separate class of protection assigned to 
the system. 

The superuser, log in name root 
(compare the VMS username SYSTEM), 
has access to all files. UNIX has no delete 
access; write implies delete. Hence, 
rwxr-xr-- implies the owner. has read, 
write and execute access (rwx); the 
group has read and execute access (r-x); 
and all other users have read-only access 
(r--). 
3. 1 is the link count, the number of 
links possessed by the file. It's referred 
to as a link because it's the only connec
tion between the filename in the direc
tory hierarchy and the inode contained 
in the directory file. 

Every file has at least one link to the 
directory file. However, the In (link) 
command can be used to assign addi
tional links or different filenames to the 
same inode number. In this way, the 
same data can be accessed using two or 
more filenames. 
4. danny is the owner of the file. 
5. staff is the name of the group as
signed to the file. UNIX doesn't support 
a concept similar to the VMS Access 
Control List (ACL), which gives dif
ferent levels of file access to different 
classes of users . Rather, a user can 
belong to multiple groups and gain ac
cess to a file via the group ownership 
and group protection settings. A VMS 
user belongs only to a single group. 

The UNIX command groups 
returns the groups to which a user 
belongs by accessing the file /etc/group, 
which keeps a record of this informa
tion. Changing the group ownership of 
a file is achieved with the chgrp com
mand. Only the owner of a file (or the 
superuser) can change a file's group 
ownership. Further, only the superuser 
can change the groups to which a user 
belongs. 
6. 1000 is the size of the file in bytes or 
the number of characters (compare 
VMS, where file sizes are given in blocks 
of 512 bytes). 
7. 10 Aug 12:20 is the date the file was 
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last modified. UNIX also maintains the 
time the file was last read or executed 
and the time the inode was last changed, 
e.g., by changing the file protection. 
Compare this to VMS, in which a 
backup and expiration date are main
tained but there's no way of telling when 
the file was last read or executed. 
8. testfile.dat is the name of the file. 

THIS DISCUSSION MAY leave VMS users 
uneasy, because at first glance it appears 
to reflect the obsession of UNIX 
developers to get away from any men
tion of devices such as DUAO: or MUAO:. 

FIGURE 6. 

VMS ONIX 

However, when you begin to use files 
and directories, the elegance and 
simplicity of the UNIX directory hierar
chy and file structure will become 
manifest. 

Information regarding kinks and 
hints that would be useful to VMS users 
grappling with UNIX can be sent via e
mail to SYSTEM@CUMBG.BITNET or 
pbourne@cunixc.cc.columbia.edu. 
-Philip E. Bourne, Ph.D., is senior associate 
at the Howard Hughes Medical Institute at 
Columbia University and the author of 
UNIX for VMS Users, soon to be published 
by Digital Press. 

example: $DIR DUAO: [SYSO.SYSEXEJTYPLEXE % ls /bin/car 

example: $ DIR t.BlNl 

example: $ DIR t-JMYfllE.OAT 

example: • 

example: $ DIR • 

example: 

exaJ!iPle: 

example: $DIR ".C 

e~""l'le: $ DIR AAX.COM 
e~ampte: 

example: 

eKarrple: 

% ls bin 

% ls •• /myfi\e.dat 

% ($ -user1 

% ts • 

% ls • 

% ls *".* 
% ts • .c 

% ls aa1.com 

% ls . ./ .. /name [xyil 

% ls oame{a~zJ 

t. ls name.{o, f) 

Addressing UNIX files. 

FIGURE 7. 

VHS 

eKample' $ 01 RECTORY /FULL lESTFl LE.OAT 

Di rectory llUA3: lOAN"NYJ 

TESTFILE.OAT;l Fite JD: (11044,9,0) 

size: 1/3 Owner; (STArF ,DANNY] 

Cf'e1>ted: 20·FEB·1968 13:15 Revised: 20·fEB·1988 13:15 {1) 

Expires: <None specified> Sackup: <llo backup recorded> 

File organization: Sequential 

Fil~ attributes: Allocatiof'I: 3, EKtend: 0, Global buffer cO\Jnt: o, No version limit 

Record format: Variable lengtll, maximum 4 bytes 
Record attribute$: Carriage return carriage control 

Jo1Jrnal ing enabled: None 

Fi le protection: Syst~:R\JED, owner:RWED, Group:R, wortd:R 

Access Cntrl List: (IDEN TI f IER«Y.X80010003,ACCESS"READ+\IR !TE+EXECUTE+OHETE•COIHROL) 

( lDEllTI F lER=XX80010000, ACCESS=REAO+\JRl TE+ EXECUTE) 

Total of 1 file, 1/:3" blocks. 

UNIX 

% ~s -lgi testfile.dat 

4248 ·rwKr·xr·- 1 danny staff 1000 10 Aug 12:20 testf He.dat • 
VMS versus UNIX file characteristics. 
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20/20 Integration 

Interleaf Filter 

ALL-IN-1 Integration 

WordMARC® Composer+· Is Already Ready 
For VAXstation:; DECstation, And VAX: 

It 's no secret. 
Over one-half million people already 

know the power of MARC Software. The 
government. Universities. The Fortune 500. 

ow, thousands of new DEC® users 
are about to find out the reason. 

WordMARC. The only word processing 
program for all DEC environments. VMS,™ 
ULTRIX ,™ and MS-DOS~ 

WordMARC has all the word processing 
features you need. Fonts, mail-merge, 
scientific typing, large document support, 
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Such as graphics integration. So 
you can enliven your work with charts, 
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as Ventura® and Interleaf.™ WordMARC is 
also integrated with ALL-IN-1.™ 
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MS-DOS, UNIX,™ and VMS machines. 
And swaps documents between all of them. 

Don't like things as they are? Customize 
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sheets, keyboard layouts, and on-line help. 
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For details, call 800-835-2400 (in 
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processing. 
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NETWORKING 

Building Your 
Networking Library 

Bill Hancock I'm often asked 
where I get in
formation on 
networks. I get 

it from reading documentation, using 
products, writing code and staring at 
microfiche until the wee hours of the 
morning. Some topics can be learned 
easily through books and documenta
tion. Others require the brute force 
method oflearning: Get dirty and do it! 

This article presents my favorite 
sources of networking information. 
They'll help you learn about network
ing and will prove to those doubting 
few that, yes, documentation is available 
for most subjects. It's just hard to find. 

One of my favorite places to get in
formation is a bookstore chain in the 
San Jose, California, area called Com
puter Literacy. These folks carry prac
tically every title you can think of in 
books for the computing community. If 
they don't have a book, they're very 
helpful in locating it. However, expect 
to pay list price. On the brighter side, 
they offer corporate accounts, accept 
major credit cards and deliver anywhere 
overnight. 

Another source of technical books 
is Taylor's Technical Books in Dallas. 
With more than 4,500 titles, it's a 
technical-book junky's delight. This 
store, too, offers corporate accounts, 
accepts major credit cards and delivers 
anywhere overnight. 

The Figure divides books into cate
gories to make it easy to find particular 
titles on particular subjects. These are 
books that I own and have read. 

The following categories corre
spond to the categories in the Figure. 
General Networking - These books are 
useful in helping to learn the basics of 
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networking. The bible of networking is 
Computer Networks, now in its second 
edition. A very technical and useful 
book, it's a must for any respectable net
work library. 

good references for TCP/IP, although I 
usually recommend the Handbook of 
Computer Communications, because it's 
arranged better for network people. 
Internetworking With TCP/IP is good for 
learning TCP/IP and is replete with TCPflP - Both books in this list are 

Computer Networks 
Technical Aspects of Data 
Communication 

New Concepts and Architectures 
The Dow Jones-Irwin Handbook 

of Telecommunications 
Data Communications and 
Teleprocessing Systems 

Data Networks 

Distributed Systems and 
Computer Networks 

lnternetworking With TCP/IP 
Handbook of Computer 
Communications, Volume 3 -
Department of Defense 
(DoD) Protocol Standards 

Advanced Device Driver 
Techniques 

VAXNMS Internals & Data 
Structures (Version 4.4) 

Standards for Open Systems 
Interconnection 

Computer Networks 
Handbook of Computer 
Communications Volume 1 -
The Open Systems 
Interconnection (OSI) Model 
and OSI-Related Standards 

Designing & Implementing 
Local Area Networks 

The Practical Guide to 
Local Area Networks 

Local Area Networks in Large 
Organizations 

Local Area Networks, 
The Second Generation 

Andrew Tannenbaum 0-13-162959-X 
John McNamara 1-55558-007 -6 

Bill Hancock 0-89435-270-9 
James H. Green 0-87094-661-7 

Trevor Housley 0-13-197435· 1 

Dimitri Bertsekas 0· 13-196981·1 
Robert Gallager 
Morris Sloman 0·13-215849-3 
Jeff Kramer 

TCP/IP 

Douglas Comer 0-13-470154-2 
William Stallings 0-02-948072-8 

DECnet 

Jamie Hanrahan 0-9614729·5-2 
Lee Leahy 
Lawrence J. Kenah 1·55558-008·4 
Ruth E. Goldenberg 
Simon F. Bate 

Open Systems Interconnect (OSI) 

Keith Knightson 0-07 ·035119-8 
Terry Knowles 
John Larmouth 
Andrew Tannenbaum 0· 13-162959· X 
William Stallings 0-02-948071-X 

General LANs 

Dimitris N. Chorafas 0-07 • Y66233·9 

Rowland Archer 0-07-881190-2 

Thomas Madron 0-8104-6205-2 

Thomas Madron 0-471-85989-3 

Prentice Hall, 1988 
Digital Equipment Corp., 1977 

Essential Resources Inc., 1989 
Dow Jones-lrwin,1986 

Prentice Hall, 1979, 1987 

Prentice Hall,1987 

Prentice Hall,1987 

Prentice Hall, 1988 
Macmillan, 1988 

Professional Press, 1988 

Digital Equipment Corporation, 1984 

McGraw Hlll,1988 

Prentice Hall, 1988 
Macmillan,1987 

McGraw Hill,1984,1986 

McGraw Hill,1986 

Hayden, 1984 

Wiley,1988 

Continued. 
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Title Author ISBN Number Publisher/Date 
Continued. 
Local Area Networking with Stevanne Lehrman 0-89303-640-4 Brady,1986 
Microcomputers 

Local Area Network Design Andrew Hopper 0-201-13797-6 Addison-Wesley, 1986 
Steven Temple 
Robin Williamson 

Handbook of Computer William Stallings 0-02-948070-1 Macmillan,1987 
Communications Volume 2 -
Local Network Standards 

MAP and TOP Advanced John Dwyer 0-470-20991-7 Wiley,1988 
Manufacturing Communications Adrian loannou 

Ethernet/802.3 LANs 

Designing & Implementing Bill Hancock 0-89435-252-0 Essential Resources lnc.,1988 
Ethernet Networks 

Keeping the Link, Ethernet Martin Nemzow 0-07-046302-6 McGraw Hill,1988 
Installation & Management 

Broadband Network Technology Edward Cooper 0-13-083379-7 Prentice Hall,1986 

Personal Computer Networking (PC/PS/Mac) 

Communications & Networking 
For the IBM PC 

Networking IBM PCs (2nd Edition) 
PC LAN Primer 
The Well-Connected Macintosh: 

An Overview of Desktop 
Communications 

Inside NETBIOS 

Communications Network 
Management 

Performance Analysis of Local 
Computer Networks 

Design and Analysis of 
Computer Communications 
Networks 

A Computer and Communications 
Network Performance Analysis 
Primer 

E-Mail 
The Complete MCI Mail Handbook 
Electronic Mail and Message 
Systems Technical and Policy 
Perspectives 

SNA: IBM's Networking Solution 

Optical Fiber Systems: 
Technology, Design & 
Applications 

Technician's Guide to Fiber Optics 
Protecting Information on 

Local Area Networks 
Packet Switching Tomorrow's 
Communications Today 

lnternetworking Computer 
Systems 

Networks for the 1990s 
Data Communications for 
Programmers 
Inside SAA, IBM's Strategic 
Architecture 

Introduction to the X Window 
System 

X Window System, C Library and 
Protocol Reference 
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Larry E. Jordan 0-89303-385-5 Brady,1983 
Bruce Churchill 
Michael Durr 0-88022-271-9 Que Corp.,1987 
The Waite Group 0-672-22448-8 Waite Group, 1986 
Tony Bove 0-15-695666-7 Harcourt Brace Jovanovich Inc., 
Cheryl Rhodes 1987 

J. Scott Haugdahl 0-939405-01-6 Architecture Technology Corp., 1986 

Network Performance and Management 

Kornel T erplan 0-13-153065-8 

Joseph Hammond 0-201-11530-1 
Peter J.P. O'Reilly 
Vijay Ahuja 0-07-Y66161-8 

B.W. Stuck 0-13-163981-1 

Electronic Mail 

Stephen A. Caswell 
Stephen Manes 
Robert E. Kahn 
Albert Vezza 
Alexander D. Roth 

0-89006-303-6 
0-553-34587-7 
AFIPS document 

Miscellaneous 

James Martin 0-13-815143-1 
Kathleen Chapman 
Charles K. Kao 0-07-033277-0 

Donald Sterling Jr. 0-8273-2612-2 
James A. Schweitzer 0-409-90138-5 

Roy D. Rosner 0-534-97965-3 

John McConnell 0-13-473976-0 
Ray Reardon 0-470-21026-5 
Michael Purser 0-201-12918-3 

J. Scott Haugdahl 0-939405-03-2 

Oliver Jones 0-13-499997-5 

Robert W. Scheifler 1-55558-012-2 
James Gettys 
Ron Newman 

Prentice Hall, 1987 

Addison-Wesley, 1986 

McGraw Hill,1985 

Prentice Hall, 1984 

Gage Educational Publishers, 1988 
Bantam, 1988 

Prentice Hall, 1987 

McGraw Hill,1982 

Delmar Publishers, 1987 
Butterworth, 1988 

Lifetime Learning Publications, 1982 

Prentice Hall, 1988 
Online,1988 
Addison-Wesley, 1986 

Architecture Technology Corp.,1987 

Prentice Hall,1988 

MIT and Digital Equipment Corp., 
1988 

technical information in a readable form. 
DECnet - There's no thorough, 
documented reference on DECnet, 
although at least one is in progress. 
None of the suggested books contains 
an in-depth technical analysis of 
DECnet. But they do provide in-depth 

A new subject to many, 
and an important subject 

for all networks, OSI 
is here to stay. 

information into parts of DECnet as im
plemented on the VAXNMS architecture. 

The Digital Network Architecture 
functional specifications (available from 
the Software Documentation Directory) 
are of use to networking people, but 
don't expect to learn much if you aren't 
already familiar with DECnet. 
Open Systans Intm:onnect (OSI) - A new 
subject to many, and an important sub
ject for all networks, OSI is here to stay. 
Because many networking vendors pro
mise customers the miracle of OSI in 
their lifetimes, it's a smart idea to learn 
OSI as soon as possible. 
General LANs - There seem to be more 
books on LANs than any other network 
subject, but many of them are overviews 
of LAN technologies. If you're looking 
for such information, try this list. 
Ethernet/802.3 LANs - I put the 
Ethernet/802.3 LAN books in a separate 
category because many DEC sites have 
Ethernet/8023 and because specific texts 
are available. Most of these books are 
fairly current and provide good infor
mation on the technology. 

Although Broadband Network Tech
nology doesn't address Ethernet 
specifically, it explains the concepts of 
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broadband very well and is must read
ing for information on broadband 
Ethernet/8023 networks. 
Personal Computer Networking 
(PC!PS!Mac) - Although most PC/PS 

and Mac networks use the same net
work hardware technologies as most 
other LAN architectures, these books go 
into more depth on the subject of 
microcomputer networks and products 
to assist in such endeavors. 
Network Performance and Management -
Don't tackle this group of books unless 
you love statistics and esoterica. These 
books aren't for the weak of heart, but 
after you wade through them, you may 
find some enlightenment. 
Electronic Mail - Although electronic 
mail is a popular subject these days, 
finding information on how e-mail 
works and locating information on sub
jects such as X.400 is difficult and time 
consuming. Try these volumes. 
Miscellaneous - These books don't fit 
in a well-defined category, but they're 
good to have around for reference or 
light reading before bed. • 

Companies Mentioned 
In This Article 

Apple Computer Inc. 
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IBM Corp. 
Oki Orchard Rd. 
Armonk, NY 10504 
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THE MAC 
CONNECTION 

GatorBox: An Intelligent 
Network Gateway 

Al Cini Featuring a 
10-MHz Motor
ola 68000 CPU 
chip and 1 MB 

of dynamic RAM, the GatorBox 
intelligent network bridge, from 
Cayman Systems of Cambridge, Massa
chusetts, packs more raw computing 
power than some of the PCs, worksta
tions and servers that use it. Designed 
to stand vertically on a table or desktop, 
the GatorBox is about the same shape 
and size as a pack of duplicator bond 
paper. 

On the front of the GatorBox, 
you'll find nothing more than a couple 
of function status lights and the vendor's 
logo. The back of the unit presents three 
network ports: a circular-8 serial port, 
a circular-8 LocalTalk (Apple's twisted
pair LAN) network port and your choice 
of either a BNC (ThinWire) or DB-15 
(ThickWire) Ethernet connector. 

The GatorBox operates in total 
silence (vents in the top and bottom of 
its case cool the unit chimney-style, 
without a fan). And, while standing 
unobtrusively alongside your Mac, the 
GatorBox does some remarkable things 
over your Ethernet/LocalTalk network. 

Triple Threat 
A GatorBox can be configured to per
form three network functions: it can act 
as a gateway between AppleTalk and 
TCP/IP communications protocols; it can 
function as an AppleTalk network bridge 
between a LocalTalk and an Ethernet 
network; and it can deliver UNIX-style 
Network File Services (NFS) to a Mac 
client running Apple's AppleShare 
workstation software. Before discussing 
these functions, let's review a few net
working basics. 
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Hundreds of corporations, univer
sities and U.S. government installations 
are networked using a family of com
munications protocols developed almost 
20 years ago to promote the intercon
nection of multivendor computer 
devices. Transmission Control ProtocoU 
Internet Protocol (TCP/IP) today sup-

' . . . the GatorBox does some 
remarkable things over your 
Ethernet/Loca/18/k network. 

ports several common services on a 
wide variety of computer platforms. 
These include Telnet, which allows a 
user at a TCP/IP workstation "client" to 
log onto a TCP/IP computer "server" 
over the network, and NFS, which 
enables a workstation client user to 
access the disk files of a networked NFS 
server system as though it were a locally 
connected hard disk. 

During the last several years, com
municatipns protocols similar in func
tion to TCP/IP have been developed by 
a number of vendors, including prod
ucts such as DEC's DECnet and Apple's 
AppleTalk. A specific service available 
through AppleTalk is AppleShare. Like 
NFS, AppleShare allows a networked 
Mac client system to access the disk files 
resident in a server computer - either 
a dedicated Mac running AppleShare 
server software or a VAX/VMS system 
running AlisaShare or PacerShare - as 
though it were a locally connected disk. 

With just a general familiarity with 

the underlying network technology, it's 
easy to understand where a GatorBox 
fits into the TCP/IP and AppleTalk net
working worlds. 

The GatorBox In Action 
Using a public-domain standard called 
MacIP, a Mac in a TCP/IP network 
equipped with the client ends of applica
tions such as Telnet and NFS will wrap 
its TCP/IP communications packets 
within Apple's Datagram Delivery Pro
tocol (DDP) packets before issuing them 
over its LocalTalk LAN wiring. A 
GatorBox connected to the same 
LocalTalk LAN and configured as a 
TCP/IP gateway will peel away the 
Apple'Ihlk datagram packet information, 
exposing the TCP/IP packet within. 

If the TCP/IP packet is addressed to 
a TCP/IP network device outside the 
LocalTalk network, the GatorBox will 
forward the packet as a User Datagram 
Protocol (UDP) packet through its 
Ethernet interface. In this case, the 
communications protocols and device 
addressing scheme between the client 
and the server are TCP/IP. With a little 
low-level packet translation, the Gator
Box simply routes the TCP/IP packets 
between the LocalTalk and Ethernet 
wiring media. This permits a Mac user 
to take advantage of any Telnet or NFS 
services that might be available on the 
TCP/IP network. 

Similarly, in an AppleTalk-only 
internetwork consisting of LocalTalk 
and Ethernet wiring, a GatorBox can be 
configured as an AppleTalk bridge and 
will forward packets between Ethernet
and LocalTalk-connected AppleTalk 
clients and servers. The communications 
protocol exchanged between the clients 
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TSSNET. THE LAST WORD IN 
DECNET ON THE MACINTOSH. 

Now you can run DECnet over your Apple LocalTalk. 
There are just two words for people who want DECnet™ on their Macs:r 
TSSnee And Alisa. 
Because Alisa TSSnet now 

supports DECnet over LocalTulk™ in 
addition to an Ethernet™ and serial 
connection. The Kinetics FastPath™ 
can be used as a cost-effective DECnet 
router between LocalTulk and 
Ethernet, saving the cost of an Ethernet 
card for each Macintosh~M 

With TSSnet, your Mac commu-
nicates with DECnet networks as a 
Phase IV end node. And it comes with 
a complete set of DECnet services, 
including the all-important background 
"objects" for VMS Mail™ and file access (FAL). 

Now you can send VMS Mail to anyone, including 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllU 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHlllU 
lllllllllllllllllllllllllllllllllllllllllllHllllllllUIUllllOIJll 
llllllllllllllllllllllllllllllllllllllllllllllllllllHllUlllHlllll 
llllllllllllllllllllllllllUlllllllllllllllHllUllUllllllllllll 
llllllllllllllllllllllllllllllllllHllllllRllHlllOllllm 
lllllllllllllllllllllllllHllUllHllHllUlllOllUllllllllRI 
llllllllllllllllllllllllllllUlllUllllllHllllllUl
llllllllllllllllUlllllllllHllHllHllUllllllllllltmll 
llllHllllllllllllllHllUllHllHlllllllllllllltmll 

........... ---..... VAX™ and Mac users. Receive mail while you work, with or 
without MultiFinder.™ Transfer files to and from other nodes 
without disturbing remote Mac users. Submit batch jobs 
directly to remote VAX systems. And log in to remote VAX 
systems via virtual terminal service. 

For more details, call or write to Alisa, the originators 
~~llll:~~~!D of Mac-to-VAX connectivity software. 

And find out why TSSnet is definitely 
worth talking about. Si 

Alisa SystemS Inc. 
We keep everybody talking:M 

( \11"''''1 t;f;'I 

't Y- ~1>nnt 11""" ""'l"lll"•lllftWOI 

~·; . .,t<I """ ""''~ 110 ""'w• I '""""~"' •r"<ll"~ 

221 East Walnut Street, Suite 175 Pasadena, CA 91101 (818) 792-9474 
TS.5net is a trademark of Thursby Software Systems. DECnet, VMS Mail, and VAX are trademarkso!Digital Equipment Corporation. FastPath is a trademark of Kinetics, Inc. Macintosh is a trademark of Mcintosh Laboratory, Inc., licensed to Apple Computer, 
Inc., and is used with the expressed pennission of its owner. Ethernet is a trademark of Xerox Corporation. LocalTalk and MultiFinder are trademarks of Apple Computer, Inc. c 1989 Alisa Systems Inc. 
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Figure 1: Using the seven-layer OSI netw0rk model as a frame of reference, the 
GatorBox simultaneously appears as a "client" to an NFS server (left center column) 
and as a "server" to an AppleShare (APP) client (right center column). 
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Figure 2: The steps of GatorBox configuration. Vendor-supplied GatorKeeper Mac 
application (1) offers icons for each networked GatorBox (2) on its desktop. The 
GatorBox then can be configured in a TCPflP (3) and an AppleTalk (4) Network to 
allow NFS file servers in the TCPnP network (5) to appear as AppleShare servers to 
Mac users on the AppleTalk network (6) . 
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and servers in this scenario is AppleTalk. 
The GatorBox simply routes AppleTalk
addressed packets from/to LocalTalk 
devices and to/from Ethernet devices_ 

The current version of the Gator
Box 's internal software supports the 
Kinetics Internet Protocol (KIP) , in 
which two GatorBoxes (or a GatorBox 
and a Kinetics FastPath) can cooperate 
to use a TCP/IP virtual circuit as a tunnel 
through which AppleTalk packets can be 
passed. This feature potentially can 
enable a Mac in Florida to speak Apple
Talk with a Mac in California by way 
of a TCP/IP network in between. Used 
in pairs, future versions of the Gator
Box's software will support a similar 
remote bridging scheme using the 
devices' serial ports and standard asyn
chronous lines between them, like the 
Hayes InterBridge. 

Things become a bit more interest
ing in a hybrid network consisting of 
TCP/IP and AppleTalk nodes. This is 
where the GatorBox is perhaps most 
usefuL Configured as an NFS server 
access gateway, the GatorBox simulta
neously looks like an NFS client to an 
NFS server and like an AppleShare 
server to an AppleShare client. This 
makes it possible for a Mac running un
modified Apple-supplied AppleShare 
software to see an NFS server in the 
TCP/IP network as though it were an 
AppleShare server (see Figure 1)-

Educating GatorBox 
A GatorBox can't do any of this until 
its owner teaches it how. The GatorBox 
comes with a Mac application called 
GatorKeeper that's used to teach, con
trol and activate the GatorBoxes in the 
netwqrk. A file called GatorSoftware, · 
supplied with GatorKeeper, contains the 
GatorBox's operating software. 

The version of GatorKeeper we 
tested was still under development. We 
had to overcome a few bugs, but the 
user interface is clean and straightfor
ward. GatorKeeper presents you with its 
own desktop (see Figure 2), including 
icons corresponding to the GatorBoxes 
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in your network. To define or change a 
GatorBox's configuration parameters, 
you simply double-click the cor
responding icon using the mouse. Alter
natively, the GatorBox Defaults icon can 
be dragged with the mouse over a 
GatorBox icon to set its parameters to 
standard settings appropriate in your 
network. 

GatorKeeper leads you through a 
series of configuration dialogs. Gator
Box configuration requires some tech
nical knowledge of TCP/IP and/or 
AppleTalk network addressing. (Gator
Box functions are optional. If you don't 
want the TCP/IP bridging function, for 
example, you can turn it off and forget 
about it). Further, it isn't a plug-and
play device. Before you run Gator
Keeper, you'll want to familiarize 
yourself with the technical aspects of the 

network environment in which you in
tend to use it. 

After a GatorBox configuration 
database has been created on a Mac us
ing GatorKeeper, the network par
ameters and the GatorSoftware program 
file must be downloaded into the Gator
Box, using GatorKeeper's Restart 
GatorBoxes function. The downloading 
process takes about two minutes and can 
be monitored in GatorKeeper's status 
window (see Figure 3). 

Unfortunately, the GatorBox's 
dynamic RAM can't survive a power 
failure. On power-up, a GatorBox needs 
to be downloaded to function. For this 
purpose, either a Mac running the 
GatorKeeper software must be kept on
line at all times, which is very inconven
ient, or, if a UNIX system is available, it 
can download the configuration data-

PleHse select the type of downlood seruer for this 
6atorBoK ... 

Primory downlood seruer: 

I. iJ, 
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@ 0 
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Poth to Doto Flies: 
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I. ~ 
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0 @ 
Seruer: 

125.17.5.110 

Software pHth & file nHme: 

I SRUR:/GTRBDDT/6otorSoftwl 

Path to Dot11 Flies: 

I SRUR:/GTRBOOT I 

(( OK JI Concel ) ( Oefoults) 

l10 Status 

Can't Find Unconfigured Downloading Can't 
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f/!J!ft 
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Figure 3: On power-up, Gator Box configuration information and operating software 

are "downloaded" from a designated Mac or 1CPIIP TFTP "host" (1). A GatorBox 

can be observed through the GatorKeeper Mac application (2), which reports device 

status and diagnostic information through windows (3). 
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PIGEON POINT LIGHTHOUSE, SAN MATEO COUNTY, CA. 

PRESERVATION 
PLAN ON IT 
Planning on restoring a 
house, saving a landmark, 
reviving your neighborhood? 

Gain a wealth of 
experience and help 
preserve our historic and 
architectural heritage. Join 
the National Trust for 
Historic Preservation. 

Make preservation a 
blueprint for the future. 

Write: 

National Trust 
for Historic Preservation 

Department PA 
1785 Massachusetts Ave., N.W. 
Washington, D.C. 20036 



base and GatorBox software using 
Trivial File Transfer Protocol (TFTP), 

which is preferable. GatorKeeper allows 
you to teach your GatorBox the 
name/address of a primary and secon
dary download server system in your 
network. The GatorBox will remember 
this information and on power-up 
automatically will ask the designated 
devices for the files it needs. 

Packaging 

Alisa Systems Inc. 
221 E. Walnut St., Ste. 175 
Pasadena, CA 91101 
(818) 792-9474 
CIRCLE 400 ON READER CARD 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
CIRCLE 401 ON READER CARD 

Cayman Systems 
University Park at MIT 
26 Lansdowne St. 
Cambridge, MA 02139 
(617) 494-1999 
CIRCLE 503 ON READER «:ARD 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
(508) 897-5111 
CIRCLE 403 ON READER CARD 

Hayes Microcomputer Products Inc. 
P.O. Box 105203 
Atlanta, GA 30348 
(404) 449-8791 
CIRCLE 504 ON READER «:ARD 

Kinetics Inc. 
1340 Treat Blvd., Ste. 500 
Walnut Creek, CA 94596 
(415) 947-0998 
CIRCLE 409 ON READER CARO 

Motorola Inc. 
1301 E. Algonquin Ad. 
Schaumburg, IL 60195 
(312) 576-5518 
CIRCLE 505 ON h£ADER CARD 

Pacer Software In<:. 
7911 Herschel Ave., Ste. 402 
La Jolla, CA 92037 
(619) 454-0565 
CIRCU 412 ON READER CARD In general, the GatorBox manual is 

nicely organized and easy to follow. It 
includes enough technical detail to let 
you configure the GatorBox in all its 
network modes. The manual's Quick
Start guide, however, isn't detailed 
enough to show a new user how to get 
a GatorBox on-line. 

The GatorBox comes with an 
AppleShare workstation installer 
diskette and a diskette containing NCSA 

Telnet Macintosh client software. 

USED SIMPLY AS AN AppleTalk bridge 
between a LocalTalk and an Ethernet 
network, the GatorBox isn't as cost 
effective as similar alternatives from 
other vendors. The GatorBox's high
level NFS bridging capability, however, 
and the electronic mail and print server 

functions planned by Cayman for a 
future release of GatorSoftware can 
really pay off in a hybrid AppleTalk
TCP/IP network. Organizations with 
Macs on their desktops and NFS servers 
in their networks should take a serious 
look at the GatorBox. • 
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The X Window System server that frees your Macs 
to talk to any computer. 

eXodus is the first X Window System server designed 
specifically for the Macintosh OS. 

eXodus is Multifinder compatible and works over DECnet and TCP/IP 
networks. It's from White Pine Software, leader in Macintosh 

connectivity with highly successful Mac-to-VAX VT series terminal 
emulators, file transfer, and graphics conversion packages. 

The price for eXodus is only $499 and site licenses are offered. 
Available immediately. 

WHITE PINE SOFTWARE 
94 Rt. lOlA, P.O. Box 1108, Amherst, NH 03031. 603-886-9050 

CIRCLE 253 ON READER CARD CIRCLE 166 ON READER CARD 
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Announcing ... 

VMS Advanced Device 
Driver Techniques 

By experts Lee Leahy of Digital Equipment Corporation 
and Jamie Hanrahan of Simpact Associates 

Improve your skills using device drivers. VMS 
Advanced Device Driver Techniques describes how 
to design, implement and debug device drivers for 
the VMS Version 5 operating system. 

5 Ways Computing Pros Can Learn More about ... 

1. Simple VMS Device Drivers 
2. Full Duplex & State Machine-Based Drivers 
3. VAX BI Drivers 
4. User-Written ACPs 
5. Debugging Techniques 

plus • .• 
• advanced strategies and techniques 
• low-level "building blocks" to high-level design issues 
• everything to become a proficient user of VMS device drivers 

Order VMS Advanced Device Driver Techniques, an important computing handbook. 
Call Trish at 215 542-7008 and have your charge card information ready. 

,---------------------------------------, 
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 H ouse, PA 19477-0503 

D Send ___ copy(ies) D Check/Money order enclosed for$ ________ _ 

Charge $ to D VISA D MasterCard D American Express 
Account# ________________________ EXP.DATE____/ __ 

Signature DATE ____ _ 

NAME ____________________________ _ 

ADDRESS __________________________ ~ 

CITY _________________ STATE ___ ZIP ____ ~ 

COUNTRY PHONE( ) ____ _ 
Mail. Phone or FAX Your Order TODAY! 

PROFESSIONAL PRESS • 921 BETHLEHEM PIKE, SPRING HOUSE, PA 19477 • (215) 542-7008 • FAX (215) 628-2845 
7/89 

~---------------------------------------~ 



cc:Mail DEClink Links 
VAXMail to PCs 
cc:Mail Inc. announced cc:Mail DEClink, a 
gateway to DEC e-mail systems. Like other 
cc:Mail gateways, the DEC gateway product 
schedules and automatically establishes com
munication links. It exchanges messages with 
other cc:Mail post offices on the same LAN 
and with bridged LANs. 

The cc:Mail DEClink gateway allows 
text messages to be communicated seamlessly 
and transparently between VAXMail and any 
Mac or any MS-DOS- or OS/2-based PC 
on the cc:Mail LAN. ALL-IN-1 users can 
send and receive files and text messages to 
and from cc:Mail users. The software accom
modates network environments of thousands 
of users. cc:Mail DEClink users can connect 
to the same networks and use existing 
cc:Mail components, including post offices, 
user directories, mailing lists and gateways, 
without modifications. 

cc:Mail DEClink is priced from about 
$2,500 to about $3,000 per network. 
To find out more, contact Monty Swiryn, 
cc:Mail Inc., 385 Sherman Ave., Palo Alto, 
CA 94306; (415) 321-0430. 

Circle 441 on reader card 

CA-SuperlmageNAX Uses 
DECwindows Interface 
Computer Associates International Inc. an
nounced CA-Superlmage/VAX, a graphics 
editing and drawing system for the 
VAX/VMS environment. CA-Superlmage/
VAX provides an interactive medium for 
creating and enhancing presentation graphics 
through the DECwindows interface. 

CA-Superlmage/VAX enables graphics 
artists and application developers to create il
lustrations through freehand drawing, 
digitilization of objects, import of graphics 
images, industry-based clip-art symbols, or 
high-quality backdrops. It provides flexible 
editing capabilities and supports features such 
as object mirroring, step-and-repeat func
tions, grid snapping, and object and point 
editing. It supports the VAX 2xxx, 3xxx and 
GPX workstations and more that 300 graph
ics output devices, including terminals, plot
ters, laser printers and film recorders. 
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The product is priced at $2,800. 
To learn more, contact Susan D'Elia, Com
puter Associates Int'l Inc., 711 Stewart Ave., 
Garden City, NY 11530; (516) 227-3300. 

Circle 442 on reader card 

Cadra-111 Supports 
NC Software Options 
Adra Systems Inc. announced Cadra-III 
design/drafting software. Cadra-III super
sedes Cadra-11 version 6.0. It enhances and 

extends Cadra's mechanical design and draft
ing capabilities, supports many numerical 
control (NC) software options and allows 
engineers to design in 3-D using Adra's 3-D 
modeling module. 

The software is available with Adra's 
response-optimized 3000-Plus workstation 
and Acclaim! PC/CAD system. It also runs 
on industry-standard platforms from DEC, 
Sun, Apollo and Tektronix, as well as on 
80386-based workstations. It features multi
ple independently scalable views; drawing 
annotation; multiple dimensioning standards, 
including ANSI, ISO, DIN, BSI and JIS; and 
bidirectional compatibility with other 
CAD/CAM systems using IGES, DXF and 
direct data translators. It can be configured 
with an optional 3-D modeling module. 
Complementary Cadra-NC software in
cludes packages for 2- through 5-axis NC 
programming, postprocessing and NC 
toolpath verification. 
To learn more, contact Kathy Riccardi, Adra 

Adra Systems Inc.'s Cadra-111 design/drafting software. 
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Digital Products 

• DEC enhanced its portfolio of network services. DEC's Local 
Area Interconnect Service (LAIS) includes improved support for 
customers' local configurations of cable.·plant and interconnect 
hardware. An on-line database maintains an inventory of 
customers' cable plants.and the interconnect hardware tnat makes 
up the network transport system. ' 

DEC'~ redu~ed-co~t, enhanced Wide 4;~ea Interconnect Serv
ice (WAIS) includes an alarm that monitors circuit characteristics. 
The alarm provides DEC's centralized network specialists 
automatic notification of failed or degraded circuits on the WAN. 

LAIS is priced at $300 per month. WAIS is priced at $289 
per month for each wide area link1, 

• DEC i(ltroduced DECforms software~ a ~et of development 
tools and r~.m-time services that help application developers create 
fixed-format user interfaces. J?ECf~rms is the VMS iffi:plemen
tation of the proposed ANSI/ISO standard for a Form Interface 
Management System (FIMS). It supports VT-series terminals and 
compatible PC and workstation terminal emulators. 

DECforms incorporates VAX FMS and VAX TDMS soft
ware while adding many features and tool~. These include a flex
ible Forms Development Environment for creating forms, a Panel 
Editor that lets you create graphic form eh;ments in an interactive 
WYSIWYG fashion, Independent Form Description Language 
(IFDL), and an IFDL translator. 

'The price fora DECforms licerlse for customers without VAX 

FMS or VAX TOMS licenses ranges from $1,285 for a VAXsta
tion to $22,620 for a VAX 6220. 

• DEC announced the inclusion of the Rdb Runtime license with 
the VMS operating sy~tem. Rdb Runtime software lets you tun 
applications based on Rdb at sites not requiring a full develop
ment license. Those using VMS V4.7 or later automatically will 
receive an Rdb Runtime license. 

The change in Rdb licensing will make it economical for DEC 
customers to distribute their internally developed applications 
throughout their organizations. The licensing also will benefit ISVs 
that layer their front-end tools and applications on Rdb/VMS. 

• DEC enhanced several tools that support the DEC CASE 
environment. 
1. VAX CDD/Plus V4.1 adds support for the VAX COBOL 
Generator and VAX DBMS to help programmers track the 
development of complex applications. 
2. VAX COBOL Generator V1.3 features enhanced integration 
with VAX CDD/Plus and Rdb/VMS. This integration increases 
programming consistency, reduces redundant effort and speeds 
the development of data processing applications. 
3. VAX Notes V2 supports a DECwindows-based user interface. 
It also supports CDA. 
4. VAX OPSS V3 provides a DECwindows-based environment 
that runs on standalone VAXstations or in client/server mode. 

For more inf'!nnatifJn, tQntact your local DEC sales office or call 1-800-DIGITAL. 

Systems Inc., 59 Technology Dr., Lowell, 
MA 01851; (508) 937-3700. 

Circle 436 on reader card 

Quantum PM Monitors 
VAX Performance 

To learn more, contact R. Stephen Lilly, 
Computer Information Systems Inc., 165 
Bay State Dr., Braintree, MA 02184; (617) 
848-7515. 

based DEC computers, from the LSI-11/23 
through the MicroVAX 3600. Support is 
available for VMS, ULTRIX and 
RT/RSX/TSX. 

Computer Information Systems Inc. an
nounced Quantum PM version 2.0. Quan
tum PM is VAX performance-monitoring 
software that operates on single CPUs, in 
VAXclusters and in DECnet networks run
ning all versions of VMS. 

Quantum PM collects statistics directly 
from VMS, including all SYSGEN par
ameters and more that 150 dynamic and con
figuration statistics. User-defined statistics 
can be included in the collection, as well as 
configuration, CPU, 1/0, memory and disk 
statistics. The set of data to be collected and 
the frequency of the collection is defined by 
the user. The disk data collection function can 
collect disk utilization and fragmentation 
statistics from any disks available on the local 
node. The information can be stored in a 
single collection file or optionally maintained 
on a one-file-per-disk basis. A collection also 
can run from multiple nodes, and multiple 
collections can be run simultaneously. 
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Circle 443 on reader card 

Peritek Announces 
VCW-Q For Q-bus 
Peritek Corporation announced the 
VCW-Q, a Q-bus-compatible color display 
controller. It supports medium resolution 
(640 x 512) requirements, providing one or 
two independent channels. The VCW-Q is 
available in a variety of configurations, 
including 4- and 8-bit graphics with or 
without color alphanumeric overlay and 
8-bit graphics with 8-bit alpha. Depending 
on the VCW model, one or two graphics 
cursors are available. 

A high-performance Advanced CRT 
Controller (ACRTC) supplies 23 on-board 
graphics primitives and flexible timing 
parameter control. Raw drawing speed is in 
excess of 2 million logical pixels per second. 
The alpha channel has 8k words (two pages) 
of display memory. The VCW-Q is con
tained on a single dual-height Q-bus board. 
It's compatible with the full line of Q-bus-

Pricing for the VCW-Q begins at 
$1,700. 
Learn more by contacting Peritek Corp., 
5550 Redwood Rd., Oakland, CA 94619; 
(415) 531-6500. 

Circle 449 on reader card 

Adaptor Makes PC/AT 
Compatible With Q-bus 
Bit 3 Computer Corporation announced an 
IBM PC/AT-to-Q-bus Adaptor that makes 
the PC/AT appear as a bus master processor 
on the Q-bus. Because the Adaptor makes 
the PC/AT compatible with the Q-bus, you 
have the full resources of the PC/AT to use 
as a bus master in PDP/LSI and MicroVAX 
Q-bus applications. 

Random access read/writes are trans
ferred from the PC/AT to the Q-bus for 
memory and 1/0 cycles. Interrupts are sup
ported, and MicroVAX VMS software sup
port is available. The Adaptor consists of two 
printed circuit cards. One fits inside the 
PC/AT, the other fits inside a Q-bus card 
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cage. The PC/AT can be used as the bus 
master or as one of several bus masters in a 
multiprocessor Q-bus application. Both byte 
and word transfers are supported. Parity is 
provided on address, control and data. Cables 
to 25 feet and Long Line Driver Modules 
that permit cable lengths to 300 feet are 
available. 

The Adaptor is priced at $2,495. 
Find out more by contacting Philip M . 
Vukovic, Bit 3 Computer Corp., 8120 Penn 
Ave. S., Minneapolis, MN 55431; (612) 
881-9674. 

Circle 438 on reader card 

SPX/SI Connects VAX 
To SPX Network 
Network Equipment Technologies Inc. an
nounced the SPX/SI Software Interface. It 
connects VAX/VMS hosts to an SPX net
work, providing asynchronous terminal-to
host connectivity for LANs and WANs. 

The SPX/SI installs on any VAX/VMS 
processor and shares the host's standard 
Ethernet controller. The SPX/SI enhances 
Network Equipments' data networking 
capabilities. The framework for those 
capabilities is the SPX/Series 2000 family of 

networking multiplexers. Network Equip
ment's SPX protocol is designed for use over 
both Ethernet and leased lines to connect 
delay-sensitive asynchronous terminals to 
remote hosts. The SPX/SI provides LAT 
functionality, such as multiple sessions, 
printer spooling and host selection. It offers 
flow control and signalling capability, enab
ling multivendor host support. The interface 
provides up to 256 host connections into the 
SPX network. 

The SPX/SI Software Interface is priced 
from $1,295 to $3,995, depending on 
configuration. 
For more information, contact Network 
Equipment Technologies Inc., 800 Saginaw 
Dr., Redwood City, CA 94063; (415) 
366-4400. 

Circle 480 on reader card 

DB-Mach2 Released As 
Standalone Engine 
National Information Systems Inc. an
nounced its RDBMS, DB-Mach2, as a 
standalone database engine. Until now, it was 
bundled with the Accent R 4GL. 

DB-Mach2 was designed based on a 
hybrid of the relational data model that 

enables it to seamlessly support RMS files, 
arrays, multiple record types, unlimited views 
and other high-performance features within 
the open database architecture of Accent R. 
DB-Mach2 processes data management 
functions via interactive commands, stored 
command procedures, the 4GL and the Host 
Language Interface (HLI). Table definitions 
are stored within the Accent R database 
library, so they're accessible from any 
database server supported by Accent R. 
Therefore, DB-Mach2 supports applications 
that are difficult to develop with traditional 
SQL-only relational database products. 

DB-Mach2 is priced between $1,320 on 
the VAXstation 3100 and $43,360 on the 
VAX 6360. Accent Rand HLI are available 
separately. 
Find out more by contacting Dave Wagner, 
National Information Systems Inc., 1190 
Saratoga Ave., San Jose, CA 95129; (408) 
985-7100. 

Circle 481 on reader card 

MasterDisk/SDI Connects 
To DSA Controllers 
American Digital Systems Inc. announced the 
MasterDisk/SDI series of disk-drive storage 

Need Graphics Call Grafixland 
*VAR* 

Tuktronix Apollo 

DEC OEM's OUR SPECIALITY 

Best System Prices 
New - Refurbished - Used 

Graphics Turminals - v.brkstations - Plotters 

HP - CalComp - Sun - ~rsatec - Apollo 
Benson - 'Jektronix - Houston Inst. - Summigraphics 

TransPiot 1000 
Connects The Computers Of The World 

• .'. 
..... . •v ,,,._.,.,.,w.·.·.w.·.w.o . .,_.,,_.,_-

u!• • • 1----Spooler 

• ·< ..J l Multiplexor 

Translator 
1-------11 ~-it! 

Rasterlzer 

Tu The World Of Peripherals 

I 
'i>ll Free: (800) 544-0702 In CA: (818) 376-0065 

l FAX: (818)901-1268 
~~~~~- - 15424 Cabrito Road, Vcln Nuys, CA 91406 
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UniForum/Boston ~ -.\ ... 

August 22-24, 1989 - ~. { 
Hynes Convention Center 

Boston, Massachusetts J 
• Second annual summer -~--~;t 

Uni Forum event. / , , ;>· 
• See the latest UNIX systems . \! 

hardware &. software. /!';~ .. 
• 20 tutorial sessions explore 

UNIX systems in-depth. 
• Plus complimentary introductory 

workshops daily. 

Get your FREE Show Badge Todayl 

Call 800-323-5155 for 
complete information. 

(.312-299-.31.31 in Illinois and canada) 

Or Write: 
IAliFonmJBoston 
2400 East Devon Avenue • Suite 205 
Des Plaines, Illinois 60018 

CIRCLE 295 ON READER CARD 
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How to get ten 
terminals (or more) for 

the price of one .. 

Now, with Clyde's WINDOW, you can tum any 
VT terminal into a multisession terminal. 

With WINDOW you can create sessions 
on demand for as many applications as 
you want to work with. And quickly 
switch from program to program with a 
single keystroke. 

With WINDOW the power and 
utility of the DEC V AXNMS system is 
magnified. And for the first time, the 
terminal can do what you d~several 
things at once. 

Start up with one application, then 
add another, and another. Experience 
true multi-tasking: In one window you 
can be typing a report in your word 
processor; in another, sorting records in 
your database; in another, calculating 
spreadsheet formulas; and in yet another, 
printing mailing labels. And so on and so 
forth. 

Now that's productivity! 

CIRCLE 104 ON READER CARD 

More windows. More power. And Macros. 

WINDOW lets you leave one session 
and jump to another. Then jump back. 
In an instant. WINDOW keeps track of 
the activity in each session and refreshes • 
your screen to the most up-to-date display 
for that job. 

In the WINDOW environment, you 
can capture screens from several different 
programs. Collect, combine, edit it all in 
one place. Or print it to a file for later 
viewing. 

On top of that, you have macro capa
bility too. So you can shrink those long, 
complex or repetitive sequences to a 
single defined keystroke. 

The whole process is easy, swift, and 
natural. 

Until you've worked with WINDOW, 
you won't imagine the productivity that 
lurks within your terminal. Or the beautiful 
view away from the sprawl of terminal 
clutter. 

Do more work, more kinds of work, 
and do it faster. Find out more about the 
new visions your present terminal can have 
by giving us a call at 

801-224-5306. 
And take a good look into WINDOW*. 

The VAX Support & Security Software Specialists 

Clyde Digital Systems, 371 East 800 South, 
Orem, UT 84058, 801-224-5306, FAX:801-225-7684 

*note: WINDOW also works in the ALL-IN-I environment. WINDOW is a trademark of Clyde, Inc., dba Clyde Digital Systems. 
All other brand and product names are trademarks or registered trademarks of their respective companies. © 1989 Clyde, Inc. 



Remember how computers remembered? 
Mercury delay lines? Punched cards with 
90 columns and round holes? Hand-wired 
magnetic cores? In case your memory needs 
refreshing, The Computer Museum would like 
to share its memories with you. 

full-color, it includes an identification key to 
help you recall the memories you've forgotten. 
To get your poster, along with an information 
kit on museum membership, exhibits and 
activities, send a tax-deductible contribution 
of $25 or more to: 
Memory Poster, The Computer Museum, 

The Computer Museum Memory Poster 300 Congress Street, Museum Wharf, 
We have created a limited edition, 20"x32" Boston, MA 02210. 
poster of the picture shown below. Printed in Please allow six weeks for delivery. 

CIRCLE 237 ON READER CARD 

COMPUTER MEMORIES FOR SALE 

YES! Please refresh my computer memories. A tax· 
deductible donation of $25 or more made payable to 
The Computer Museum is enclosed. 

Name·------------~ 

Address ____________ _ 

City _______ State_ Zip __ _ 

The Located on Museum Wharf 
Computer 300 Congress Street, Boston, MA 02210 
Museum (617) 426-2800 

E 

Special thanks to this publication, Scitex America Corp. (color 
separations), Grafik Communications, Ltd. (design), David Sharpe 
Studio (photography) and VM Software, Inc. (poster). 



Shoaf-Enge, American Digital Systems Inc .. 
75 Union Ave., Sudbury, MA 01776; (508) 
443-7711. 

Circle 437 on reader card 

ENT-4303 Improves 
Network Operation 

CaSaT Technology Inc.'s Model ENT-4303 transceiver. 

CaSaT Technology Inc. announced an IEEE 
802.3 Ethernet transceiver. The Model 
ENT-4303 transceiver is the first of the com
pany's LANCAST products, a line of 
collision-avoidance circuits that provide im
proved network operation. The transceiver 
is fully compliant with the IEEE 802.3 
medium attachment unit (MAU) specifica
tion. It's supplied with a choice of three dif
ferent industry-standard cable taps for use 
with a variety of network cabling schemes. 

systems. The series is compatible with all 
VAXs, including the VAX 8xxx series and 
VAXclusters, and emulates DEC's Standard 
Drive Interface (SDI). 

MasterDisk/SDI connects to any of 
DEC's DSA controllers. It uses industry
standard ESDI and SMD drives, providing 
the high-performance capabilities of these 
drives while emulating an RA-series drive. 
It features an average seek time of 14 ms and 
an average access time of 22.3 ms, about 40 

percent faster than standard RA drives. More 
than 10 GB of storage fit into a single 
40-inch rack, requiring 22 cubic feet of space. 

Prices range from $14,140 for a 137-MB 
system to $285,600 for a 16.6-GB single
cabinet system. System prices include drive, 
interface board, cables, cabinet, diagnostics, 
documentation, installation toolkit, a two
year warranty and unlimited technical 
support. 

The Model ENT-4303 transceiver is 
packaged in a metal enclosure. It meets FCC 
Class A requirements and is UL listed. CaSaT 
will introduce a line of products that will 
service media-related applications. 

The Model ENT-4303 transceiver is 
priced at $265. 
For more information, contact CaSaT 
Technology Inc., 10 Northern Blvd., 
Amherst, MA 03031; (803) 880-1833. 

For more information, contact Roberta G. Circle 440 on reader card 

FILLING THE GAP! 

A 26 ppm Laser Printer 

~ 
~ 

... from Dataproducts. 

Standard with 3 megabytes of memory, both an 
RS-232 and a Centronics interface, 34 resident 
fonts, 750 page capacity,* 11 " by 1 T' paper han
dling capacity and a one year warranty, the LZR 
2655LN is the most cost effective laser avail
able to the DEC market. 

The LZR 2655LN emulates the Dec LN03 Plus. 

For information on the LZR 2655LN contact: 

S/s/T 305 Broadway NY, NY 10007 
Tel. (212) 964-9600 
Fax (212) 233-4678 

JULY 1989 
CIRCLE 185 ON READER CARD 

Get a Real Taste of 
Our Software 
Sample the BEST flavors 
in VAX/VMS Software 

Call Today for Your FREE 
Evaluation of one or more: 
• Support Hotline / Help Desk 
• Batch Job Scheduler 
• Office Automation 
• Sales and Marketing 
• Menu Building 
• Group News and Information 

Try Us! 
1-800-233-3493 

33 Boston Post Rd. West 
Marlboro, MA 01752, U.S.A. 

(508) 460-9206 

CIRCLE 352 ON READER CARD 
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No matter what computer universe you operate in ... DEC, IBM, HP or all 3 ... 
Professional Press covers your arena with the definitive publication in your field. 
Plus, Professional Press publishes three reference books dealing with topics of 
interest to today's computing professionals. 
HP Professional Introduction to VAX/VMS. 
A monthly magazine available free of charge to qualified Second Edition 
buyers of Hewlett-Packard products, HP Professional is the 
only publication written for professional users and managers 
of both HP' s commercial and technical computer systems. 
Solutions-oriented editorial, product reviews and the on-line 
bulletin board, ARIS/BB, make it the choice of over 35,000 
HP-computing pros. 

VAX Professional -The Technical 
Journal for VMS Systems 
This paid-subscription, bimonthly publication is the only 
technical journal dedicated solely to users of VAXNMS. Sub
scriptions include access to an on-line bulletin board, program
ming models and program down-loads, systems information 
and practical articles on software applications. 

DEC Professional 
DEC Professional is the only magazine serving DEC comput
ing professionals. And it's the only publication of any kind 
offering DEC computing professionals solutions-oriented 
editorial, hard-hitting commentary, the on-line bulletin board, 
ARIS/BB, and fact-filled product reviews that help simplify 
the jobs of the 95,000+ subscribers who receive the magazine 
free of charge. 

MIDRANGE Systems -
The Independent Newspaper 
I or IBM Multiuser Computing 
The only high-quality, full-color tabloid serving IBM 
System/3X and AS/400 users, it's the free biweekly news 
source for 35,000 computing pros who use and buy IBM 
midrange equipment. MIDRANGE Systems provides timely 
information on industry news and trends, new products, hard
ware and software, plus how-to features and more. 

This self-teaching text explains and illustrates how to use 
V AXNMS systems. Easy to learn for the computing novice 
.. . an excellent reference for V AXNMS pros. Covers the 
basics and teaches systems and programming as well, plus 
glossary and appendices. Written by David Bynon and 
Terry Shannon. 

Let•s C Now 
A complete guide to learning C language in two volumes. 
Over 300 pages in 26 chapters in a self-instructing workbook 
format. All the information needed to become proficient in C. 
Plus chapter summaries, glossary and author Rex Jaeschke's 
hints and suggestions. 

VMS Advanced Device 
Driver Techniques 
A manual of step-by-step instructions on how to design, im
plement and debug device drivers for the VMS Version 5 
operating system from two recognized experts in the field, 
Lee Leahy and Jamie Hanrahan. Covers simple VMS device 
drivers, full duplex and state machine-based drivers and 
VAX BI drivers, as well as advanced debugging strategies 
and techniques. 

For More lnlormation 
Call (215) 542-7008 • FAX (215) 628-2845 
or Write: 
Professional Press 
921 Bethlehem Pike • Spring House, PA • 19477 



SAS Institute Enhances 
The SAS System 
SAS Institute Inc. announced the SAS System 
version 6. Written in C, it implements the 
SAS System's Multivendor Architecture 
(MVA) strategy, an engineering design 
philosophy that makes the software a 
vendor-independent system. Three new 
components round out the PC product line. 

SAS/ETS software is an econometric and 
time series analysis tool for forecasting, plan
ning and financial modeling. It includes pro
cedures for time series analysis, linear and 
non-linear systems simulation and loan 
amortization. SAS/QC software offers tools 
for statistical quality control and experi
mental design applications. It includes pro
cedures for generating Shewhart, cumulative 
sum and moving average control charts. 
SAS/OR software is an operations research, 
project management and decision support 
tool. It handles general assignment problems 
and performs critical path analysis and linear 
programming. 

The first-year license fee for SAS/ETS, 
SAS/OR or SAS/QC ranges from $395 for 

one workstation to $7,500 for 500 
workstations. 
Obtain more information by contacting 
Hilary Yeo, SAS Institute Inc., Box 8000, 
SAS Circle, Cary, NC 27511; (919) 467-8000. 

Circle 450 on reader card 

1st-Class Announces 
Fusion For The VAX 
1st-Class Expert Systems Inc. announced 1st
Class Fusion for the VAX. This VMS ver
sion brings the expert system development 
capabilities of 1st-Class Fusion to the 
engineering workstation environment. It's 
well-suited for factories that depend heav
ily on the VAX architecture and that want 
to build and deliver systems to run on the 
factory floor. 

The VAX version makes it easy to 
distribute centrally maintained knowledge 
bases and thus spread the benefits of expert 
systems throughout the manufacturing en
vironment. 1st-Class Fusion is available on 
the VAX as well as on IBM PC, XT, AT and 
compatible PCs. 

1st-Class Fusion is priced from $5,500. 
It includes free updates for registered users 

and toll-free telephone support. 
To find out more, contact Amy Metzenbaum, 
1st-Class Expert Systems Inc., 526 Boston 
Post Rd., 150 E., Wayland, MA 01778; (508) 
358-7722. 

Circle 446 on reader card 

DASnet Allows Transfer 
Among E-Mail Services 
DA Systems Inc. announced a service that lets 
DASnet Service subscribers send binary or 
ASCII text files to users of e-mail systems 
linked by the DASnet Service. Subscribers 
can send files to users of ATf Mail, BIX, 
CONNECT, DASnet hosts, Dialcom hosts, 
Easylink, EIES, GeoMail hosts, INET, MCI 
Mail, The Meta Network, NWI, OnTyme, 
DASnet Accounts, PeaceNet/EcoNet hosts, 
Portal, The Source, Telemail hosts, TWICS, 
UNISON, UUCP, The WELL, Internet Do
mains, and organizations whose e-mail 
systems are linked via the DASnet Service. 

On some systems, the service uses the 
host's file transfer mechanisms, user inter
face and security features. You receive a file 
in the same fashion as a file sent by another 
user within the system. Outgoing files add 

WYSIWYG 
From DEC to LaserJet! 

Now W hat You See on your Digital screen Is What You Get 
from your HP LaserJet printer. Our LN03 emulation supports 
sixel graphics, DECVEC line drawing, and it automatically 
remaps character sets to print special DEC characters 
exactly as they appear on your screen. Plug in our Gold Key 
Font Cartridge for the complete set of DEC multinational, 
technical and VT100 line draw characters. 

The SWITCHmate now 
gives you LNOJ 
emulation for DEC 
technical , multi
national , and line 
draw character sets, 
and sixel graphics 
just as you see them 
on your screen. 

,;:::, HEWLETT 
~PACKARD 

I Gold Key-Font Cartridge I 

JA J F(x,y) dy dx - t [ J:: ::: F(x,y) dy ) dK 

The SWITCHmate now 
give$ you IJl03 
e"'ulation t:or DEC 
technical, multi
national, and l.i ne 
draw character aet$, 
and s i xel qrapnica 
just a.s you see them. 
on your screen. 

VT300 

Because the LN03 emulation is built into our SWITCHmate 
intelligent printer switch, your LaserJet not only becomes 
DEC compatible, it also becomes a shared resource for up 
to six systems. And, it maintains it's compatibility with non
DEC systems that can drive the LaserJet directly. 

Want the most popular laser printer on the market, but with 
DEC compatibility and the fullest possible utilization? 

"WYSIWYG." 

With Your SWITCHmate It's What You Get! 

mffm~~nc. 
"Solutions for the Digital Environment"™ 

P.O. Box 186, Goffstown, NH 03045 {603) 625-8518 
SWITCHmate is a -of Gold Key EledronK:s, Inc. l);gital, DEC, DECVEC, LN03, and VT100 a<e-arl<s of 
DigilalEquipmentCo<poration. L.ase<Jetisab'ademarkof-tt· Pad<ardCompany 
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an intersystem code and address. On other 
systems, senders and recipients use a DA 
Systems software package that runs on their 
PCs prior to sending or after receiving a file. 
Subscribers can send files regardless of the 
DASnet file transfer implementation at the 
destination. 
For complete details, contact Anna B. Lange, 
DA Systems Inc., 1503 E. Campbell Ave., 
Campbell, CA 95008; (408) 559-7434. 

Circle 445 on reader card 

Cl-5000 Features 
Four Print Speeds 
C.ltoh Electronics Inc. announced the Pro
Writer CI-5000 dot-matrix printer, which 
features four print speeds and three printer 
emulations. The ProWriter CI-5000 is the 
first of C.ltoh's 18-wire printers that com
pliments the 9- and 24-wire mono and color 
printers. C.ltoh Electronics lnc.'s ProWriter CI-5000 dot-matrix printer. 

Compatible with the IBM ProPrinter 
XL, Epson FX-286e and DEC 
LA210/LA75/LA50 dot-matrix printers, the 
ProWriter CI-5000 prints in draft mode at 
540 cps and 450 cps at 12 and 10 cpi respec
tively; 225 cps at 110 cpi in memo mode; 10 

cps at 10 cpi in NLQ mode; and 73 cps at 
10 cpi in LQ mode. Its 18-wire, high
resolution printhead, four speeds and 
16-inch, 231-column carriage handle 

multipart forms, high-volume data process
ing, business graphics and bar codes. It lets 
you store and recall up to three task-specific 
printer setups for special printing jobs. 
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FULL COMPILER- not a translator 
• Selectable AT&T C++, ANSI C, K&R C 
• Based on proven Oregon Software technology 
• Generates extremely fast, compact code 
• Comprehensive error checking 
• Hosted on SUN-3 (VAX and 386 - Fall, 1989) 
• Data abstraction facility (classes), including 

operator overloading, information hiding/ 
sharing, constructors/destructors 

COMPLETE DEBUGGING TOOLS 
• The Oregon Debugger - a window-interface 

source-level C++ debugger 
• Interface to dbxtool 

V YES I I I want top perform~nce 
~------·...... at an affordable price 

To order, or for more information, call 1-800-874-8501 
6915 SW MACADAM, SUITE 200,_PORTLAND, OR 97219 

~ 
OREGON iii!~ SOFTWARE 

....... 7" 

Professional Products for Software Development 
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Why this publication and 
more than 1,300 others let 
us go over their books 
once a year. 

Some publications. we're sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub
lications Audit of Circulation . Inc ) or any other independent. 
not-for-profit organization audit their c1rculat1on records. 

On the other hand. over 1.300 publications (like this one) be
long to BPA Once a year. BPA auditors examine and verify the 
accuracy of our c1rculat1on records 

The audit makes sure you are who we say you are The 1nfor
mat1on helps advertisers to determine 1f they are saying the right 
thing to the nght people 1n the nght place 

It also helps somebody else important : you Because the more 
a publication and its advertisers know about you . the better they 
can provide you with articles and advertisements that meet your 
information needs 

BPA. For readers 1t stands for meaningful 1nformat1on For ad
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation . Inc 360 Park Ave So .. New York. NY 10010 

w BPA ~ii.GENCE 

The following are trademarks of Digital Equipment Corporation: 
A-to-Z DECll'lleM-10 HBC POP 
All-IN-1 DECIYITEM-20 IAI POT 
COD DEC/Tn1 !VII Pl08 
DATATRIEVE DECUI LAH Bridge Q-bu• 
DDCMP DECWindowl LASO Rliinbow 
DEC DELHI LA100 RALLY 
DEC..lc DE ONA LOP02 Rdb/VMB 
OECconnect DIBDL Lll- 11 ReGIS 
DECgraph DNA MAB88U8 R8T6/E 
DECMail Eve MiaoPOP-11 ABX 
DECmate fMI MiaoPower/Palcal RT-11 
DECnet GIGI MicroVAX TEAMDATA 

UNIX is a registered tradem•k of AT&T in the U.S.A. and in other counuies. 
MS-DOS is a trlldemark of Microsoft. 
CP/M i• a trlldem•k of Digital Rese•ch, Inc. 
Macintosh is a •lldem•k of Apple Computer, Inc. 
X Window System is a trademark of MIT. 
NFS is a trademark of Sun Miaosystems 

TOPS 
ULTRIX 
UNI BUB 
VAX 
VAXBI 
VAXtluoler 
VAXDIBOL 
VAXELN 
VAXfMS 
VAXlall 
VAXLIBP 
VAX SCAN 
VAX&lation 
VMB 
VT 
WorkPYocalOf 
WPS 
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Find out more by contacting Marc 
Liebesman, C.Itoh Electronics Inc., 2505 
McCabe Way, Irvine, CA 92714; (714) 
660-1421. 

Circle 439 on reader card 

TEEM.NET Provides 
Terminal Emulation 
Pericom Inc. announced TEEM.NET, pro
viding Ethernet capabilities to its emulation 
software. Designed to let a single PC on a 
network function in the same way as a 
dedicated graphics or alphanumeric terminal 
over an Ethernet connection to a host, 
TEEM.NET emulates terminals from DEC, 
Tektronix, Retrographics and Data General. 

TEEM.NET products support three 
networking protocols that allow IBM PCs 
or compatibles to participate in network 
communications: DECnet-DOS CTERM, 
DECnet-DOS LAT and TCP/IP. It lets you 
operate the PC as a terminal over an RS-232 
interface. EGA, VGA and high-resolution 
versions of TEEM.NET include DEC 
VT220 and VT240 ReGIS; Tektronix 4105, 
4207 and 4111; Retrographics VT640; and 
Data General D200. Site licenses tailored to 
a specific number of users are recommended 
for larger networks and can be installed on 
the PC file server. 

Prices range from $249 for TEEM.NET 
220 to $1,495 for TEEM.NET 11. 
To find out more, contact Peri com Inc., 9 
Princess Rd., Ste. D, Lawrenceville, NJ 
08648; (609) 895-0404. 

Circle 448 on reader card 

LC1000/2000 Provide 
Filtered Power 
IEPS Electronic Inc. announced a pair of 
power-line conditioners for use with PC 
LANs, minicomputers and peripheral devices 
such as laser printers. The LClOOO and 
LC2000 provide filtered power for equip
ment or clusters of equipment requiring 
1,000 and 2,000 VA, respectively. 

The LC1000/2000 feature a static 
shielded transformer design for isolation and 
protection against power-line noise. They're 
for use in applications in which electrical 
noise or current spikes might interfere with 
operation or corrupt data. They provide four 
isolation power outlets. Workstations, 
peripherals and file servers derive line power 
directly from the LCl000/2000, which 
remove hazardous voltage transients. An op
tional feature allows protection for telephone 
or data devices using RJ-11 connectors. 

The LClOOO costs $600, the LC2000, 
$900. The telephone line/modem protection 
option costs $65. 
For more information, contact IEPS Elec
tronic Inc., 11391 Meadowglen, Ste. F, 
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Houston, TX 77082; (713) 558-0010. 
Circle 44 7 on reader card 

Controllers Feature 
Fiber Optic Links 
The Logical Company announced two fiber 
optic controllers for use in VAXs and 

PDP-11s. The BCU-1000 is a UNIBUS
compatible controller for use on the VAX 
and PDP-11. The BCQ-1000 is a Q-bus
compatible controller for use on the 
MicroVAX and MicroPDP-11. The products 
are designed to repeat, extend and convert 
the host's bus. 

The BCU-1000 and BCQ-1000 can be 
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used as bus repeaters to expand the drive 
capability of a computer's bus and ensure 
reliable operation. They provide additional 
drive capability comparable to the computer's 
drive capability. They also extend the com
puter bus beyond the typical SO-foot limit 
to let peripheral equipment be placed 1 km 
away. They allow the UNIBUS and Q-bus 
to be interconnected, thus providing them 
with a method to communicate with one 

another. A UNIBUS computer can control 
and transfer information between the 
UNIBUS and Q-bus. A Q-bus computer 
can control and transfer information between 
the Q-bus and UNIBUS. 

The products cost $1,295 each. 
For complete information, contact Les Well
ington, The Logical Co., P.O. Box 549, Cot
tage Grove, OR 97424; (503) 942-3610. 

Circle 452 on reader card 

3100 SIMM 
MODULES NOW 

AVAILABLE! 
YOU CAN PAY MORE 

FROM DEC or YOU 
BUY the SAME 

PERFORMANCE 
from SEE FIRST 
for LESS $$$$. 

TO ORDER: PHONE ( 4 o 8) 7 4 8 - 7 7 1 7 or 
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Also ask for 
pricing on our 
complete line of 
memory & RAM 
DISK products. 

FAX (408) 748-7621 
SEE FIRST TECHNOLOGY,INC 
4655 OLD IRONSIDES DRIVE 
SUITE 100 
SANT A CLARA, CA 95054 

•THE 3100 WORK STATIONS ARE A TRADE MARK OF DIGITAL EQUIPMENT CORP. 
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Symbolics Enhances 
Animation Software 
Symbolics Graphics Division announced 
Symbolics Animation and Paint Software 
version 4.1. A new system, S-Convert, has 
been added. It allows menu-based conver
sion of images to and from Scitex CT2T, 
Scitex Handshake and Truevision type 2. This 
version also offers enhancements to many 
other systems. 

The Color System separately can store 
a small icon on disk. S-Colorize features a 
menu-based interface for image colorization 
and for generation of fractal images. 
S-Compositor features an interface for im
age compositing. S-Dynamics allows field 
animation without double rendering over
head. S-Geometry includes binary files for 
bodies, which results in a speed increase 
when reading and writing complex objects. 
S-Paint features improved organization and 
readability of the user interface. S-Record 
supports the Abekas A60 video disk recorder. 
S-Render offers field rendering, which allows 
the creation of original-sized images with 
alternate lines skipped. 
Obtain additional information by contacting 
Don Miskowich, Symbolics Graphics Divi
sion, 1401 _Westwood Blvd., Los Angeles, 
CA 90024; (213) 478-0681. 

Circle 451 on reader card 

Ergodic Announces 
MDS32 Version 2 
Ergodic Systems Inc. announced MDS32 
version 2, a menu-design tool for 
VAX/VMS. MDS32 lets you integrate ap
plications programs, DCL and menus with
out repeated process spawns and image 
activations or programming. 

A new feature, password protection, 
restricts access to sensitive menus and 
choices. Use of a one-way open encryption 
guarantees security even if a user can examine 
the application's source files. MDS32 V2 ex
tends definable function-key support to gold 
keys. This permits MDS32 environments to 
emulate existing applications conventions 
more closely. Function-key associations are 
dynamic and can be permanent or temporary 
at any level. Also, a menu interface to the 
VMS Mail Utility presents you with pop
down menus of your file folders and 
messages that allow you to read, send, print, 
file and delete mail messages. 

Primary license prices range from $245 
for VAXstations to $2,245 for VAX 88xx
series machines. 
To find out more, contact Steve Duff, Ergodic 
Systems Inc., 23666-A Birtcher, El Toro, CA 
92630; (714) 380-9719. 

Circle 464 on reader card 
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The idea behind our 8mm 
tape backup system's display panel. 

The whole reason for putting instru
mentation in cars is to help you avoid 
unpleasant surprises. 

Well, that's exactly why we gave the 
new CTS-8000 8mm tape backup system 
a built-in status display. It lets you catch 
problems before they happen - not after. 

A digital readout tells you how many 

megabytes of unused storage remain on a 
tape. When you put in a cartridge, you'll 
know for sure that you've got enough tape 
to finish the job. 

The CTS-8000 also tells you the 
ECC error correction rate. By watching it 
for a minute or two, you can determine if 
the tape is in good enough condition to 
properly record your data. If the tape is 
unacceptable, you'll know before you 
leave at night- not when you return in 
the morning. 

Still another first on the CTS-8000 is 
multi-host capability. It can back up data 
from as many as three hosts. 

It's also TMSCP compatible and 

works with all your applications without 
any modifications. 

And thanks to TTI's long line option, 
you can place the CTS-8000 up to 80 feet 
away from the host. 

Don't settle for unattended backup 
with less than full instrumentation. For 
complete information on the CTS-8000, 
call (714) 744-1030. Or write Transitional 
Technology, Inc., 1411 N. Batavia, 
Suite 203, Orange, CA 92667. 

~~· Ill 
TRANSITIONAL 

TECHNOLOGY, INC. 

In Europe, call 0865 741345. Or write Transitional Technology, Suite 2, Kennett House, 108/110 London Road, Headington, Oxford OX3 9AW 

CTS-8000 is a registered trademark of Transitional Technology, Inc. TMSCP is a registered trademark of Digital Equipment Corporation. 
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Tektronix Expands 
Printer Capabilities 
Tektronix Inc. announced enhanced color 
capabilities for its Color Screen Printer 
(Model 4693RBG), a 300-dpi thermal wax 
transfer printer designed for popular 
workstations and graphics terminals. The 
product is a self-calibrating screen printer 
that features a compact fiber optic cable ar
chitecture. The system offers a remote per
sonal print control device, giving you con
trol of the printer's key functions from your 
workstation or terminal. 

You have a choice of two 4,096-color 
palettes. The color palette includes light color 
choices that closely match display colors. 
Two modes have been added. The 125-color 
mode reduces line breakup and provides bet
ter line image quality for detailed drawings 
and schematics as well as CAD software 
packages that rely heavily on dark colors. 
The 27-color mode eliminates dithering and 
is suitable for schematics, wireframes, 2-D 
images and architectural drawings. 

The Color Screen Printer is priced from 
$7,400. 
Find out more by contacting Tektronix Inc., 
Wilsonville Industrial Park, P.O. Box 1000, 
Wilsonville, OR 97070; (800) 835-6100. 

Circle 415 on reader card 

Tektronix Inc.'s 
Color Screen 

Printer. 

CEB Functions As 
Bridge/Router 
RAD Data Communications announced the 
Composite Ethernet Bridge (CEB), a hybrid 
internetworking product that functions as 
both a local and remote bridge/router. CEB 
lets you connect LANs locally and remotely 
to form a WAN that combines LAN/WAN 
functions conventionally found in three 
separate devices: local bridges, remote 
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bridges and routers. 
CEB features two IEEE 802.3 AUi 

interfaces for local connections, a serial link 
interface for up to four remote connections, 
alternate routing and load balancing and 
sharing. CEB automatically and continu
ously checks and adapts to conditions or 
events in the WAN. From the serial interface, 
CEB supports coax cable, twisted pair, fiber 
optic cable, modem, microwave and high
speed digital phone networks. Data rates sup
ported range from 4.8 Kbps to 2.048 Mbps. 

The product costs from $6,950 to 
$12,445. 
For complete details, contact RAD Data 
Communications, 151 W. Passaic St., 
Rochelle Park, NJ 07662; (201) 587-8822. 

Circle 482 on reader card 

DiskView Provides 
Performance Information 
Innovative Computer Technologies an
nounced DiskView version 1.1. DiskView 
provides system managers and users with a 
detailed window into the 1/0 activity of 
single or multiple devices in a VAXNMS en
vironment. DiskView displays 1/0 bot
tlenecks and disk load imbalance. 

DiskView offers a large base of perform
ance information during software benchtest-

ing by providing 110 displays that show 
detail for presentation purposes. This in
cludes real-time displays of file/disk activity 
by process, device and/or file and the ability 
to record, playback, sort and summarize col
lected data. DiskView provides statistics such 
as read/write rates, global buffer hit/miss rates 
and fragmentation counts per file. Enhance
ments in Disk View Vl .1 include additional 
qualifiers for more flexible report formatting, 
new displays detailing physical device 110 

and compatibility with VAX/VMS V5.0. 
Learn more by contacting Innovative Com
puter Technologies, 2861 Sherwood Heights 
Dr., Unit 32, Oakville, ON L6J 7Kl ; (416) 
829-2020. 

Circle 4 78 on reader card 

KEA Systems Unveils 
ZSTEM 240 For UNIX 
KEA Systems Ltd. announced ZSTEM 240 
for UNIX. ZSTEM 240 for UNIX gives an 
80x86-based machine running UNIX the 
capability of emulating a VT241 color 
graphics terminal. The emulator allows a PC 
to display VT340 ReGIS, Tektronix and Sixel 
graphics as well as VT220 text. 

ZSTEM 240 can be run in conjunction 
with mainframe/mini applications that have 
been ported to the UNIX desktop environ
ment. Its pseudo teletype support allows ap
plications to output VT241, VT220, VT100 
or 4014 escape sequences to the PC console 
with ZSTEM taking care of the PC graphics 
display. This allows software developers to 
port VAX applications using ReGIS, 
Tektronix or Sixel graphics to the desktop 
UNIX system's PC console. 
Learn more by contacting Danielle Galbraith, 
KEA Systems Ltd., 2150 W. Broadway, Ste. 
412, Vancouver, BC V6K 4L9; (604) 
732-7411. 

Circle 466 on reader card 

P-Graf 2 Workstations Are 
For Molecular Modeling 
Chemical Design Inc. announced molecular 
modeling workstations based on the VAX
station 3100. P-Graf 2 workstations run 
Chemical Design's Chem-X software and are 
available in a variety of configurations. 

P-Graf 2 systems offer computational 
performance combined with 1,024- x 
864-pixel color graphics running DECwin
dows. Systems can be configured to include 
a 3-D graphics terminal. P-Graf 2 worksta
tions run an average of about three times 
faster than MicroVAX II-based systems for 
a range of typical modeling applications. For 
tasks that involve considerable disk access, 
such as searching databases, performance is 
even higher. 

Prices range from $11,500 for a diskless 
system configured for addition to an existing 
Chem-X system to $57,000 for a standalone 
P-Graf 2 system with 8 MB of memory, a 
19-inch color monitor, a 912-MB disk, a tape 
drive, a tailored VMS environment and 
Chem-X software. 
To find out more, contact Chemical Design 
Inc. , 200 Rt. 17 S., Ste. 120, Mahwah, NJ 
07430; (201) 529-3323. 

Circle 4 77 on reader card 
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GUESS WHO 
WROTE THE 

BOOK ON TCP/IP 
NETWORKING 

WITH VMS. 
No other company 

has more TCP/IP solutions 
for networking of VAX/ 
VMS environments than 
Excelan. not even DEC. 

In fact. not only does 
Excelan offer more TCP/IP 
solutions than anyone else. 
but all of them are fully 
compatible with VMS ver
sions 4.4 through to 5.0 . 

OUR CONNECTIVITY 
SOLUTIONS. 

At Excelan. we take 
two approaches to DEC 
connectivity, both of 
Which support TCP/IP 
on Ethernet. 

LAN Service™ for 
VMS is our front-end pro
cessor solution. Users 
may off-load network pro
tocols and with standard 
networking applications 
expedite high speed file 
transfers. even entire dir
ectory trees. They can 
also log into remote host 
systems and exchange 
electronic mail. 

Excelan·s MultlNet 
is our hardware indepen
dent. TCP/IP Implementa
tion. which allows users 
to run multiple network 
media and protocol stacks, 
including all DEC Ethernet 
adapters. 

Both LAN Service for 
The brands or product names mentioned are trademarks or registered trademarks of melr respective holders 

CIRCLE 333 ON READER CARD 

VMS and Multi Net also 
support third party pro
gramming through QIO, 
or Berkeley Sockets. 
as well as the standard 
networking applications. 

DISTRIBUTED POWER. 

In addition Excelan·s 
LAN Service NFS is the 
optimum TCP/IP VMS 
Server implementation of 
Sun·s Network File System 
<NFS). It applies VAX 
power to distributed appli
cations through an NFS 
environment. giving users 
unlimited file space. not 
to mention full connec
tivity across the network 
environment. 

All of which goes to 
prove our point. No one 
has more solutions or 
experience in networking 
DEC environments on 
Ethernet via TCP/IP than 
Excelan. the company that 
networks networks. 

If you would like 
more information on how 
Excelan can network 
VAX's to just about any
thing, go by the book. call 
1-800-243-8526. Or write 
to us at 2180 Fortune Dr:. 
San Jose. CA 95131. 

~ EXCELAN ~ 
WE NETWORK NETWORKS. 
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Dilog's 
SQ3723A 

SCSI 

Host 
Adapter. 

SCSI Adapters Allow 
Choice of Cabling 
Dilog announced two SCSI host adapter 
boards that provide a switch-selectable 
choice of single-ended or differential cabling 
to MicroVAX Ills. The SQ3726A Disk Host 
Adapter provides a SCSI for attaching up to 
seven disk drives to a MicroVAX III. The 
SQ3723A Tape Host Adapter provides a 
SCSI for connecting up to four tape drives 
or tape emulation devices to a MicroVAX III. 

Both quad-height controller boards pro
vide the SCSI differential cabling option. It 
lets you extend cable lengths to 80 feet ver
sus the maximum 18 feet in the single-ended 
mode. You simply set each adapter for the 
desired cabling at the time of board installa
tion. The host adapters also have connect/ 
disconnect logic that automates bus transfer 
rate and mode selection. 

The SQ3726A SCSI Disk Host Adapter 
and the SQ3723A SCSI Tape Host Adapter 
are priced at $2,000. 
For more information, contact Judie Dutton, 
Dilog, 1555 S. Sinclair St., Anaheim, CA 
92806; (714) 937-5700. 

Circle 463 on reader card 

K-Share Lets AppleShare 
Clients Use Sun Or DEC 
Excelan Inc. announced K-Share, a full im
plementation of the AppleTalk Filing Pro
tocol (AFP) for Sun UNIX or VAX ULTRIX 
operating systems. It allows Macs and other 
AppleShare client systems to use Sun or VAX 
computers as AppleShare servers. 

K-Share lets Mac workgroups take ad
vantage of the large disk capacities and file 
backup facilities of powerful computers such 
as UNIX-based Sun workstations or 
ULTRIX-based VAXs. K-Share features ac-
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cess from Macs to NFS volumes residing on 
any computer on the same network as the 
Sun or VAX. Sun's NFS protocol is a file 
storage method that lets you exchange infor
mation on a network of dissimilar computers. 
A VAX equipped with Excelan's LAN Serv
ice NFS can access NFS volumes from Macs 
and workgroups through K-Share software. 
K-Share includes K-Spool printer
management software. It lets UNIX users 
benefit from the PostScript standard for page 
formatting and font description and lets Mac 
users benefit from UNIX-based print 
spooling. 

K-Share is priced at $795. 
Learn more by contacting Peter Troop, Ex
celan Inc., 2180 Fortune Dr., San Jose, CA 
95131; (408) 434-2300. 

Circle 465 on reader card 

Queman V4.0 Works 
With ALL-IN-1 
Data Center Software announced Queman 
version 4.0. Queman is a utility that auto
mates the control and processing of print 
(output) queues, batch queues and print 
forms. Full-screen displays constantly 
monitor queue activity and allow any queue 
or job command to be executed instantly 
from a command menu. Queman's User 
Table allows the system manager to decen
tralize the management of queues to users 
without sacrificing VMS security. 

Queman now can be used in conjunc
tion with ALL-IN-1, Mass-11 and many 
other word processing and office automation 
products. A display option allows monitor
ing of queues based on user-defined status 
values such as stopped, stalled, paused or 
queues with jobs pending. Queman auto
matically can create, modify and delete 
queues as desired. The Mass Maintenance 

facility allows queues to be used as models 
for duplication. 
To obtain additional information, contact 
Data Center Software, 70 Herrick St., 
Beverly, MA 01915; (508) 922-5500. 

Circle 467 on reader card 

Polygraf Simulates 
Complex Polymers 
Molecular Simulations Inc. announced 
Polygraf, integrated molecular modeling and 
simulation software developed for the 
polymer industry. Polygraf combines com
putation chemistry and 3-D graphics to 
simulate the behavior of complex polymer 
molecules. It reduces the need to perform 
multiple trial-and-error laboratory ex
periments typically required to develop new 
substances. 

Polygraf uses a range of molecular 
mechanics capabilities, specialized builders 
for small molecules and polymers, energy 
minimization, conformational searching, 
animation of dynamic trajectories, analysis 
of structural features, calculation of physical 
properties and constant stress dynamics. This 
enables chemists to build interactively com
plex new substances (of up to 20,000 atoms) 
and subject them to various stresses, such as 
heat or pressure, on the computer. 
Obtain more information by contacting 
Heidi Marie Youngkin, Molecular Simula
tions Inc., 199 S. Los Robles Ave., Ste. 540, 
Pasadena, CA 91101; (818) 793-3600. 

Circle 4 79 on reader card 

Signum Introduces The 
RGB200 Analog Interface 
Signum Inc. announced the RGB200, a true
color acquisition and display capability for 
its IS200 Image Processing System. The 
RGB200 is a universal multichannel analog 
interface with three independent input chan
nels, each with an 8-bit DIA converter, pro
grammable gain and offset plus loadable 
look-up tables. 

The RGB200 was designed to take ad
vantage of the 4- x 16-bit video bus architec
ture of the IS200. An on-board program
mable cross-port switch determines the 
coupling of each input and output channel 
to individually specified 8-bit segments of 
the video bus. The RGB200 has an optional 
real-time conversion feature that provides for 
the coding and decoding of24-bit RGB data 
to 16- or 8-bit YIQ or HSV formats. The 
IS200 subsystem consists of a family of high
performance modules interconnected by a 
software reconfigurable video bus network. 
To learn more, contact Ernest Henrichon, 
Signum Inc., 600 W. Cummings Park, Ste., 
5500, Woburn, MA 01801; (617) 933-4780. 

Circle 483 on reader card 
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Over 250 TV and radio stations depend on WSI 
for prompt, accurate weather data. 

WSI SUPERsat TM 

WSI depends on the ACS 4030. 
''With the ACS 4030 we have a low-cost, reliable Ethernet bridge that guarantees we can 
maintain the on-time service our customers expect." Paul Bayer, Ph.D. 

WSI is the world's leading private supplier of on
demand weather information and graphics. WSI 
relies on the ACS 4030 as the critical link that allows satellite 
data to flow continuously from a remote Ethernet to 
applications processors at WSI headquarters. 

WSI saved money by choosing the ACS 4030. Bayer 
checked into other remote bridges but chose the ACS 4030. 
"It had all the features we needed and was priced 
considerably less than the others. " 

With the ACS 4030, remote LANs function as a 
single network. Explains Bayer, "Now that we 
transparently connect all of our Ethernets, operations are a 
lot easier for WSI's programmers and system managers." 
The ACS 4030 fits into WSI's existing system with no need for 
additional expensive equipment. 

The ACS 4030 is simple to install. It learns and 
filters addresses automatically and maintains high 
throughput between LANs. And you can connect ACS 4030s 

Director of Computer Services, WSI 

with multiple ports to level the traffic load and provide 
redundant links. 

If you want the benefits of linking your remote 
Ethernets, choose a bridge with proven reliability. 
ACC has been meeting the network needs of companies 

like WSI for over 12 years. 
To find out how the 
ACS 4030 can make 
your computing 
resources more efficient 
and save you money, 
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 



Sybase RDBMS Provides 
Data Security 

Secure SQL Server is available on VAX com
puters running ULTRIX. It's based on the 
standard Sybase SQL Server, an RDBMS for 
on-line applications, and implements the 
uniform assurance approach to security. With 
uniform assurance, the DBMS labels data and 
mediates access to the data. 

Sybase Inc. announced a commercial 
RDBMS designed to meet the National 
Computer Security Center's (NCSC) Bl
and B2-level security for multilevel data. The According to NCSC guidelines, prod-
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5.4 Gigabytes of Unattended Backup 

/////D///////l/lll/J/llllllll 

HIGHEST CAPACITY 
HIGHEST DATA RATE 
HIGHEST INTEGRITY 
HIGHEST SEARCH SPEED 
GIGASTORE™, by Digi-Data, is a complete line of high capac

ity tape drives. Employing videocassette tape, GIGASTORE fea
tures three models offering capacities of 2.5, 3.7 or 5.4 Gigabytes of 
formatted data, on a single tape. 

Systems are available for DEC VAX™ and MicroVAX™, the IBM 
PC/XT/AT™ and compatibles as well as 386 machines. A Novell 
LAN compatible system is also available. And Digi-Data's product 
line includes 1600 and 6250 bpi 9-track tape drives and systems. 

Digi-Data is an organization with a 27 year history of manufac
turing quality tape drives. 

'" GIGASTORE is a trademark of Digi-Data Corporation . VAX and MicroVAX are trademarks of Digital Equip
ment Corporation. PC /XT I AT are trademarks of IBM Corporation . 

II 
DIGl-DATA CORPORATION ~ 
8580 Dorsey Run Road ~~PS 
Jessup, MD 20794-9990 Q~~\~\€ 

•--411· ~:~)(~g~)-~~~~0771 \~~~,~~Q 
e ... First In Value ''' 

In Europe contact: Digi-Data Ltd . • Unit 4 •K ings Grove• Maidenhead , Berkshire 
England SL6 4DP ·Telephone No. 0628 29555 /6 •Telex 847720 

CIRCLE 199 ON READER CARD 

ucts evaluated at the B level enforce man
datory and discretionary access control. 
Mandatory access control is the ability to 
control users based on assigned security 
labels. Discretionary access control is the 
ability to limit access based on user identity. 
The Secure SQL Server combines the bene
fits of an SQL-based RDBMS with the abil
ity to store data of multiple security 
classifications in a single database. 

The Secure SQL Server is priced from 
$20,000 to $200,000, depending on CPU. 
For complete details, contact Rich Scheffer, 
Sybase Inc., 64 75 Christie Ave., Emeryville, 
CA 94608; (415) 596-3500. 

Circle 468 on reader card 

WIN/NFS Release 1.3 
Supports XDR/RPC 
The Wollongong Group Inc. announced 
WIN/NFS release 1.3 for VMS. Release 1.3 
is compatible with VMS versions 4.7 and 5.0. 
It supports the XDR/RPC programmer 
library interfaces specified by Sun 
Microsystems, the developer of NFS. It also 
provides access to VAX/VMS printers from 
remote PC-NFS hosts, support of VMS 
DISKQUOTA thresholding and several 
enhancements to the data- and file-handling 
options. 

The Printer Server in release 1.3 provides 
access to printers on VAX/VMS systems 
from a PC-NFS requestor on a PC. En
hancements have been made to the data
handling algorithms to more fully support 
different data formats among Wollongong's 
VMS-based WIN/NFS implementation and 
common UNIX-flavored versions of NFS. 
Release 1.3 includes support for records that 
exceed the usual UNIX block length and im
proved facilities for sharing data among VMS 
and non-VMS users. 

WIN/NFS for VMS is priced between 
$1,000 and $9,000, depending on VAX proc
essor class. 
For more information, contact The 
Wollongong Group Inc., 1129 San Antonio 
Rd., Palo Alto, CA 94303; (415) 962-7200. 

Circle 4 72 on reader card 

lntouch Features 
VMS V5.0 Compatibility 
Touch Technologies Inc. announced lntouch 
version 2.1 for VAX/VMS. Intouch is a 
software-development environment that 
offers the benefits and features of 
Database/4GL packages without their 
resource- and time-intensive characteristics. 

Intouch provides an environment in 
which you can design, run and test software 
under direct control through the use of a 
CRT. lntouch is well-suited for scientific and 
real-time programming environments. It 
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pr~vides a debugging system, quick response, 
database management facilities and a power
ful , logical language. It includes VMS V5.0 
compatibility, an Ingres interface, pop-up 
menus and multiwindow capabilities. 
More information can be obtained by con
tacting Debbie Robinson, Touch Tech
nologies Inc. 9990 Mesa Rim Rd., Ste. 220, 
San Diego, CA 92121 ; (619) 455-7404. 

Circle 457 on reader card 

Esprit Systems Inc.'s PICTerm CBG 

color terminal. 

PICTerm Displays 
Text Or Graphics 
Esprit Systems Inc. offers the PICTerm CBG 
color terminal. Its window-management 
facility automatically displays multiple win
dows containing text or graphics. Displays 
can be created using 16 foreground and back
ground colors in combination from a 
64-color palette. PICTerm's 96- x 30-line 
screen format and 32-color display let you 
organize information on a single screen. 

A resident window manager dynami
cally allocates and instantly retrieves previ
ously created windows from the local 16-KB 
memory pool. PICTerm lets you develop 
PC-like bar- and line-chart applications from 
a set of graphics primitives including box, 
line, axis, vertical or horizontal bar, area clears 
and character creation. It features a high
contrast, non-glare 14-inch screen with .31 
nm dot pitch, two RS-232C ports with an 
optional 20mA current loop or an RS-422 
interface, and an optional Centronics parallel 
printer port. 

PICTerm costs $1,495 and is available to 
volume OEMs at a discount. 
For more information, contact Esprit Systems 
Inc., 100 Marcus Dr., Melville, NY 11747; 
(516) 293-5600. 

Circle 490 on reader card • 

JULY 1989 

BUILD YOUR 
COMPUTER LIBRARY 
DEC PROFESSIONAL 
Back Issue Sets 
N ow 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 over 50 
back issues of 
DEC PROFESSIONAL, 

July 1983 to present, 
as a set and save. 

Order Now! Supplies are limited! 
(Offer limited to US and Canada Only.) 

TO ORDER CALL f215J 542·700B wllh your credll card lntormal/on. or comolete 
and return the order torm /Jelow. Payment must /Je Included wllh your order. 

T Clip and Send T T Clip and Send T 

BACK ISSUE ORDER FORM - DEC PROFESSIONAL 
D Please send set(s) of over 50 back issues of DEC 

PROFESSIONAL. $200 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 AND DRAWN ON A U.S. BANK. 

Offer limited to US and Canada only. 

D Check enclosed for$ ____ _ 

D Charge to: D VISA D MASTERCARD D American Express 

Account#1 I I I I I I I I I I I I I I I Ex. Date 

Signature Date 

NAME 
PLEASE PRINT 

ADDRESS 

CITY STATE ZIP 

COUNTRY TELEPHONE ( 

Mail completed form with payment to: 
PROFESSIONAL PRESS INC., P.O. Box 504, Spring House, PA 19477-0504 

DP0789 
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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 
HSC50AA/CA 
HSC70 
etc. 

ETHERNET!! 

Make One More Call: Ask for Sales!! 
Urgent: MVll Buyers: Any Custom Configuration 

Over $1,000,000 in MVll lnventory! ! 

PRICE 
REDUCTION!!! 

Boston Boards 
& 

Systems '89 READY TO SHIP!! 
DEC SYSTEMS!! 

TU78 
TU80/81/+ 
TK50/70 
CONTROLLERS 
RD53 
RD54 

SC008AA/AC 
C1750 
C1780 
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 
11/83 
11/84 

11/725 
11/730 
11/780 
11/785 
VAX8200 
VAX8300 
VAX8600 
VAX8700 

WE ALSO BUY NEW & USED 1::1~ ~ ~r.M . 
EXCESS *DEC INVENTORY EMC2 Ef/lbJ!.C. c~~L ~ KENNEDY FWl'l'SV ~· 

FAX: 617-585-6211 
TELEX: #920-038BBS *Digital is a registered trademark of Digital Equipment Corporation 
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DEC PRO's 
used 

Eau1pmen1 
ClaSSllledS 
give JOU 

more value 
tor vour 

eau1pmen1 
dollar. 

Many buyers look at used 
equipment first because they 
know that performance is 
the real issue. In DEC PRO's 
Used Equipment classifieds, 
you 'II reap the benefits of a 
rapidly changing DEC 
marketplace by getting the 
proven power and perfor
mance you want NOW -

DEC* DEPOT REPAIR • DEC* SERVICE TRAINING 
DEC* SPARE PARTS 

"'e"' -1-YEAR WARRANTY ON ALL EQUIPMENT SALES & REPAIRS - -"'e,.. 

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! 
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F • 11 YEARS IN THE DEC* BUSINESS 

A • PDP 8 TO VAX, AND PERIPHERALS COVERAGE s 
• 5 DAY STANDARD TURNAROUND ON REPAIRS T 
• OPTIONAL 24 HR. EMERGENCY REPAIR 

s • ADVANCE SWAP/EXCHANGE PROGRAM 

E 
R 

• LEASING OR RENTALS 

v • FLAT RATE REPAIR PRICES/VOLUME 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 

Be sure to look for us in 
DEC PROFESSIONAL, and 
online in our ARIS electronic 
bulletin board (215) 542-9458. ~e_,, -COCt DEPOT REPAIR & SPARES - -"'61,.. 

****** 
Advertisers: 

is 

CALL US FOR QUOTES 
REPAIRS/BUYI NG/SELLI NG/ 
RENTING/TRAINING/ LEAS ING 

PHONE: 414-255-4634 

FAX: 414-255-5418 

TELEX: 260183 
ESS LTD MEFS 

If you want to reach 
the largest number of 

computer professionals 
working in the DEC 

environment, call: 

Mary Browarek 
(215) 542-7008 Your Answer for DEC* Repairs & Spares 

CIM 
POSITIONS 

FACTORY/PROCESS AUTOMATION 
Positions utilizing DEC and other computers, networking, program
mable logic controllers, distributed control systems, etc. US based 
positions, all fee paid. Use a headhunter who spec1alizes1 

KEN COVA, COVA AUTOMATION SERVICES 
5371 Shannon Park Drive, Dublin, Ohio 43017 

FAX: 614/792-3525 PHONE: 6141792-6662 

CALL (215) 542-7008 
NOW TO PLACE YOUR AD. 

C LANGUAGE CONSULTING AND EDUCATION by 
noted DEC PROFESSIONAL columnist. Also other 
languages and packages on RSX, VMS, RSTS and 
MS-DOS, including DBMS and DECnet. Applica
tions experience includes real-time, process con
trol, engineering, scientific and commercial sys
tems. Rex Jaeschke. (703) 860-0091. 

REMTEC FUJITSU 2351. 474MB, Disc Drive, 
$2, 100. Fully guaranteed. ( 415) 463-3511. 

JULY 1989 

LSI· 
DP· 

VAX· 
SYSTEMS & PERIPHERALS 

• CPUs • MEMORIES 
•DISC & TAPE DRIVES 
• CRTs • TERMINALS • PRINTERS 
• INTERFACES Etc. 

l!molGITM 
COMPUTER 
EXCHl\.NGE INC 
2487 Industrial Parkway West, Hayward, CA 94545 

CALL-(415) 887-3100 
c:JcX:)S::,-: _ FAX (415) 887·5590 TLX 709536 

• Regi stered Hademark ol 0 1g1 1a1 Equ1pmen1 Corpora11on 

REMTEC FUJITSU 2294K. 336MB, $1,500. 
( 415) 463-3511. 

• 

• 

NOTICE OF SALE 

VAX 11/780 QEOOl-AM 
MS780-DC/DB(4MB); FP780-AA; 
DZ11 +EXP. (3)RM05 + (10) OSK PKS; 
TU77-FB; (6)VT100-AA; (2)LA120 + 
MISC 

PDP 11/24 

MS11-L; DZ11; (2)RL02; Sl9784; 
LA120 ; (5)VT100-AA; VT278AH; 
LQPSE 

CALL FOR COMPLETE LISTING 

ACCEPTING OFFERS 
(602)620-1158 

• PRO 350/380 MEMORY BOARDS 

• DISK DRIVES - BIG & FAST FOR PRO 

•RAM-DISK Softwnre for 
Micro/RSX,*11M (+) & P1os* 

Cal1 415-420-9579 
Proto Systems 

1236 Josephine St, Berkeley, CA 94703 
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311~~;.~:hlO I 
lifetime warranty available 

and on sale now. 
.· ... 

.:::\::}}::::.::-. 

.. et.NN.P£c.U.~ .. 

. tECHNol.oo"ii~s; INc. 
Sacramento, CA. 

1.800.825. 7 466 
•Sun,3/60,3/80,386i,4/l 10 and SPARCstation 
1 arc reg. trademarks of Sun Microsystems Inc. 

CIRCLE 217 ON READER CARD 

LN03 Logos 
& Signatures 

custom graphics font flles for 

DECpage and WPS-Plus 

$250
EachonRX33/RX50. 

Letterheads $400. 
Add $50 per order 

for VMS 9-track 
tape/11<50. 

Add $150 for ROM. 

July '89 Prepaid Orders only 
Start producing results tailored to 

vour corporate image. 
for complete Information, leave voice message at 

(317) 882-8019 

The Corporate IMAGE 

CIRCLE 345 ON READER CARD 

Kill Idle 
Processes 

Free terminal lines and plug security 
leaks by killing idle processes on your 
VAX. HITMAN, the VMS idle process 

killer, is safe and easy to use. 

156 

You set the idle time, 
H ITMAN does the rest. 

$695 
SAIGA Systems 

#215·801-6 St. S.W. 
Calgary, Alberta, Canada T2P 3V8 
Ph: ( 403) 263- 1 151 

CIRCLE 209 ON READER CARD 

BUY, SELL, RENT, LEASE, 

:&EST;~~· 
* DEC SOURCE! 

MEADOWLARK GIVES YOU SUPER 
DEALS ON DEC 

LEASES 
YOUR EQUIPMENT OR OURS ••• 

• UPGRADE WITH NO PENALTY 
• 1 MONTH TD 5 YEARS 
• LOW RATES 
• TRADE • IN WE LCOME 
WE ARE ALWAYS BUYING 

1 PIECE TO COMPLETE WAREHOUSE 
••• CALL ••• 

MEADOWLARK ENTERPRISES 
Marllet makersm DEC Equipment since 1981 ~ 

37 High Street 
Danvers, MA 01923 , 

(508)777 -4666 
FAX (508) 777-8433 800-0EC-OLER • • 

CIRCLE 205 ON READER CARD 

Wouldn't it 
be great 

if . 

(313) 475-8333 
107 S. Main St. • Ste. 202 • Chelsea, MI 48118 

CIRCLE 208 ON READER CARD 

VAX CAREERS 
Winning combinations of these skills can propel 
YOJJ. into some of the best companies on the 
East Coast!!!! 

DATA PROCESSING I ENGINEERING 
- FORTRAN, COBOL, C, MACRO 
- ROB, ORACLE. INGRES 
- VMS , UL TRIX, NETWORKING 
- FACTORY AUTOMATION. PROCESS CONTROL, PLC 'S 
- MANUFACTURING, CIM, MRP 
- PHARMACEUTICALS 

BRENDA CAREY, C.P.C. 
Digital Recruiter 

Amos& 
--"2 Associates 

633·8 Chapel Hill Road 
Burlington, NC 27215 

(919) 222·0231 
FAX (919) 222·1214 

CIRCLE 202 ON READER CARD 

MICROVAX II 
VAX 700 SERIES 
VAX 8000 SERIES 

Systems & Peripherals 

• Add-On Flexibility 
• Purchase Options 

BROOKVALE ASSOCIATES 
ctb Digital Dealers Assoc. 

CIRCLE 203 ON READER CARD 

MVII • MV 3000 
DISK · TAPE • CRT 

DEC Station 3100 
3· to 6-month term 

Immediate delivery 
Purchase accruals 

CIRCLE 200 ON READER CARD 

• g ;lei 11; 1 m Id"'' ij ;f W 
Use our 118" Hard Acrylic Covers to Protect Your 

VAX Systems From Accidental Shutdown 

RA·60 ...... .................. $13 RM-05 ....................... $13 
RA·81 ...... .................. $13 11750 ................. ....... $18 
RA·82 ........................ $13 11780 ........................ $18 
RA·90(New!) ...... .... ... $13 MICRO-VAX ............... $13 
TU·81 .................. ...... $13 MICRO-VAX(Full) ....... $15 

1-800-445-8296 
FAX 313-335-5337 nn I\ DATACOVER INC 

~ 675 South Saginaw. Suite 200 

tN"c Po~~i;~JJ~'. 7::~53 
CIRCLE 204 ON READER CARD 
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Continued from page 79. formance measures and potential CPU 
bottlenecks. 

IT'S GOOD PRACTICE to review CPU 
usage on a regular basis. You might 
want to run a random day monitor on 
a monthly or quarterly basis. This will 
give you history information to use as 
a comparison for future system per-

A clear understanding of your CPU 
use is a critical part of VMS performance 
monitoring. But CPU usage is only one 
part of measuring your system's effi
ciency. Be sure to do a complete evalua
tion of all your system resources before 

DATE TIME --- M --- 0 --- 0 --- E --- s---
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2-JUN 09:08:11 111 I I I I I I IKKKKKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEEEEESSS 

2-JUN 09:09: 12 I I I I I I I I I I I I I KKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEE 

2-JUN 09:10:13 I I I I I I I I I I I I I I IKKKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEEEES 

2-JUN 09:11:14 111 I I I I I IKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEE 

2-JUN 09:12:15 11 I I I I I I I I Ill I l I I I I I l KKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEE 

2-JUN 09:13:15 I l I Ill I I I I I 11 I I I I KKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEEEE 

.2-JUN 09:14:16 11I111111111 I I I IKKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEEE 

2-JUN 09:15:18 1111I11I1111 I KKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEES 

2-JUN 09:16:19 I I l Ill I l I l I I l I KKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEES 

2-JUN 09:17:20 I I I I I I I I I I I I I I 11 I IKKKKKKKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEES 

2-JUN 09:18:21 111111 I I I 1111 KKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEEEEES 

2-JUN 09: 19:22 11111I111111 KKKKKKKKKKKKKKKKKKEEEEEEEEEEES 

2-JUN 09:20:24 1111111 I 111 KKKKKKKKKKKKKKKKKKKKEEEEEEEEEEEEESSS 

2-JUN 10:00:14 111111111111I11111 IKKKKKKKKKKKKKKKKKEEEEEEEESSSSS 

2-J UN 10:01 :15 I I I I I l I I I l l l I I l I I KKKKKKKKKEEEE 

2- JUN 10:02:17 I I I I l I Ill I I I I l I l I I I IKKKKKKKKKKKKKKEEEES 

2-JUN 10:03:18 I I I I I I I I Ill I I I l I l IKKKKKICICKICKKKICEEEEESS 

reaching any final conclusions on your 
CPU's level of performance and use. -
Betty Steele Walker, formerly Betty Steele 
Adukoski, is a free-lance writer in Cape 
Coral, Florida. 

ARTICLE INTEREST QUOTIENT 
Circle On Reader Card 

High 572 Medium 573 Low 574 

I K E s 
uuuuuuuuuuuuuuuuuuuuuuuu 17 17 13 0 

uuuuuuuuuuuuu 14 12 4 

uuuuuuuuuuuuuuuu 12 21 11 

uuuuuuuuuuuuuuuuu 14 22 10 

uuuuuuuuuuuuuuuuuu 15 19 11 

uuuuuuuuuuuuuuuuuuu 14 25 15 

uuuuuuuuuuuuuuuuuu 16 26 11 

uuuuuuuuuuu 15 17 10 0 

uuuuuuuuuuuuu 10 26 19 3 

uuuuuuuuuuuuuu 13 19 16 0 

uuuuuuuuuuuuuu 15 24 18 1 

uuuuuuuuuuuuu 9 18 15 0 

uuuuuuuuuuuuuu 21 18 16 0 

uuuuuuuuuu 17 21 18 0 

uuuuuuuuuuuuuu 16 23 17 0 

uuuuuuuuuuuu 13 23 15 1 

uuuuuuuuuuuuuuu 14 19 16 

uuuuuuuuuuuuuu 18 25 13 

uuuuuuuuu 13 19 16 

uuuuuuuuuu 12 18 11 1 

uuuuuuuuuuuu 11 20 13 3 

uuuuuuuuuuuu 19 1 7 8 

uuuuuuuuuuuuuuu 1 7 9 4 

uuuuuuuuuuuuuuuuuu 20 14 4 

uuuuuuuuuuuuuuuuuuuuuuuu 18 13 5 

u 
24 

13 

16 

17 

18 

19 

18 

11 

13 

14 

14 

13 

14 

10 

14 

12 

15 

14 

9 

10 

12 

12 

15 

18 

24 

2-JUN 10:04:20 I I I I I I I I I l I I I I I I I KKKKKKKKKKKKKKKKKEEEEES uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 17 17 5 1 33 

2-JUN 10:05:22 I I I I I I I I I I I I l I l I IKKKKKKKKKKKKKKEEEES uuuuuuuuuuuuuuuuu 17 14 4 1 17 

2- JUN 10:06:24 111 11 l I I I I I I I I I I I I I I KKKKKKKKEEE uuuuuuuuuuuuuuuuuuuuuuuuu 20 8 3 0 25 

2-JUN 10:07:25 I I I I I I I I l I I I I I I I I I KKKKKKKKKKKKKKKKKKKKKEEEEEES uuuuuuuuuuuuuuu 18 21 6 1 15 

2· JUN 10:08:27 11111111111111 KKKKKKKKKKKKKKEEEEES uuuuuuuuuuuuu 14 14 13 

2- JUN 10:09:29 l I I l I I I I 11 KKKKKE uuuuuuu 10 5 1 7 

2- JUN 10:10:30 11111111111 KKKE uuuuuuuu 11 3 1 8 

2- JUN 10:11 :31 I I I I I I I I I I IKKKKKKKKKKKKKEEEEES uuuuuuuuu 11 13 5 9 

2- JUN 10:12:32 111111111111111 KKKKKKKKKKKKKKKKKEEEEE uuuuuuuuuuuuuuuuu 15 17 5 17 

2-JUN 10:13:33 11111111111111111 KKKKKKKKKKKKKKKKKEEEEES uuuuuuuuuuuuuuuuuu 17 17 5 18 

2- JUN 10:14:34 I I I I I I I I l I I I I I I I I I I I IKKKKKKKKKKKKKKEEEES uuuuuuuuuuuu 21 14 4 12 

2-JUN 10:15:35 I I I I I I I I I I I I I I I IKKKKKKKKKKKEEEE uuuuuuuuuuuuuuuuu 16 11 4 17 

2-JUN 10:16:36 l I I I I I I I I l I I I I I I l I I l I I I lKKKKKKKKKKKKEEEEE uuuuuuuuuuuuuuuuuuuuuuuuu 2 4 12 5 25 

2- JUN 10: 17: 37 I I I I I I I I I I I I I I I I I I I I KKKKKKKKKKKKKKKKKKKKKKEEEEEEEEESSSSSS uuuuuuuuuuuuuuuuuuuuuuuu 20 22 9 6 24 

Example of CPU_USE.RPT histogram report. 
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BACK END 

The New Age 
Of Invention 

John C. Dvorak When a person 
can't stand a 
situation, he 
can make an 

attempt to change it. He can move to 
avoid unpleasant neighbors or find a 
new job to relieve boredom. 

The inventor who can't tolerate a 
condition because it causes him physical 
or mental pain can try to resolve that 
condition. Inventions such as dish and 
clothes washers, vacuum cleaners, frost
free freezers, car washes, factory robotics 
and computers came from this motiva
tion. The history of invention is the 
history of mankind. 

Electronic computing stemmed 
from a need to add and subtract. What 
makes a computer different from many 
inventions is that the computer turned 
from a number cruncher into a tool with 
which other inventions can be created. 

These inventions include spread
sheets, database managers and word 
processors. Each has supplanted less 
effective inventions, such as the type
writer or one of those weird old billing 
machines. 

As far as the world of invention is 
concerned, the computer is the great 
expediter. If software programs are con
sidered inventions, then we're seeing 
more inventions per month than we saw 
per year just a decade ago. This is the 
new age of invention. 

In the old days, only a few inven
tions made their creators wealthy. For 
example, few gam~s of any consequence 
came about, and most weren't "in
vented" as much as they "evolved." But 
with a company such as Nintendo earn
ing $2 billion per year in game machine 
and game sales, you realize how times 

160 

have changed. Computer-related inven
tion is the road to riches. 

The Perfect Vehicle? 
Computers are the perfect vehicle for 
the creative mind. Children constantly 
invent. It's no coincidence, therefore, 

frantically reviewed the chemicals he'd 
been working with. Whatever chemicals 
he'd accumulated on his hands were the 
basis for the sugar substitute. After he 
determined that the combination wasn't 
lethal, the result was saccharin. 

This kind of sloppy work can't be 

If software programs are considered inventions, 
then we're seeing more inventions per month 

than we saw per year just a decade ago. 

that they love computers. But do com
puters limit invention in some peculiar 
way? 

Most inventions of the, "Gee, I 
wish I had thought of that" genre were 
thought of during idle play. Many in
ventions are conceptualized during 
unorganized, aimless doodling. Leroy 
Grumman, the inventor of the backward 
folding aircraft wing used on old aircraft 
carrier planes, found the "idea light 
bulb" over his head while playing with 
an eraser and paper clip. The invention 
that resulted was a carrier plane that was 
invaluable during World War II. 

What may be lost with this com
puterized invention technique is the 
fluke invention, the serendipitous un
earthing. Numerous discoveries hap
pened with no pre-existing search. 
Many great inventions were developed 
from "errors." 

For example, saccharin resulted 
when a chemist forgot to wash his hands 
before eating. H~d been slaving over a 
Bunsen burner all morning and was 
probably hungry and hurried. When he 
munched into his sandwich, it tasted 
sweet. This concerned him. So he 

tolerated in a computerized environ
ment. You can't compile some sloppy 
code and stumble onto the game of 
ZORK accidentally. You aren't likely to 
hear someone say, "Look, Henry, I just 
put some random numbers in the 
machine, and I've accidentally cloned 
VMS!" 

Unfortunately, the big dough for 
today's inventor is in computer tech
nology. You see so many computers 
used as tools for inventors that you have 
to wonder if the old-fashioned inven
tor ever will be heard from again. With 
computer-aided design, neural nets, idea 
processors, database links and other 
massive assistance from machines, it 
seems unlikely that we'll ever again see 
the likes of a pure creator such as 
Thomas Edison. 

In recent years, we've seen the 
decline of the great old-fashioned inven
tion centers such as Bell Labs and RCA's 
David Sarnoff Research Lab. It's no 
coincidence that young turks are 
becoming multimillionaires selling 
cheap software invented at home. It's 
a new world. • 
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WHAT MOST PRlllTERS 
LOOK LIKE TO A 

MULTIPARTIORM. 
~your printer turns forms printing 
into a feeding frenzy, give it the heave
ho, and pick up a Datasouth instead. 

Datasouth printers are designed 
specifical~ for printing thick, hard-to
manage forms, without ripping and 
tearing them to pieces. 

All Datasouth printers have a 
straight paper path, so stiff multipart 

forms feed through smoothly. No 
jamming, wrinkling, or crumpling. 

Every model comes equipped 
with a high power ballistic printhead 
with enough bite to print legibly through 
six copies. A Datasouth is built for 
100% duty cycles, even in the most 
demanding applications. And with 
speeds up to 400 cps, a Datasouth 

won't eat into your productivity. 
A. Straight paper path Datasouth has printers 

that are plug-compatible with 
almost any equipment. 

B. High power ballistic 
printhead 

C. Flat aluminum 
platen 

D. High torque tractor 
feed 

CIRCLE 108 ON READER CARD 

ASCII minis and micros. DEC VAX 
systems. And IBM System/3X, AS/400, 
and 3270-type systems. 

There are even Demand 
Document models with a zero tear
off feature.Soyou can printtothe bot
tom of your document and tear it off 
without wrecking the form that follows. 

So let your old printer bite the 
dust And sink your teeth 1-800 
into a Datasouth. Call toll 222 free for the name of your 
nearest distributor. 4528 

- -
_:= = -== :::r .. 

Dalasoulh 
AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

P.O. Box 240947, Charlotte, NC 28224 • (704) 523-8500 •Tix: 6843018, DASO UW •Sales: 1(800)222-4528 •Service: 1(800)438-5050 •West Coast Office: (213) 649-5669 
VAX and DEC are registered trademarlcs of Digital Equipment Corporation. IBM is a registered trademark of International Business Machines Corporation. 



'Prrlof of VMS Si!T\llt'" fHmh,ht 

nrn<..t ht dati!d o11ld -.ubm1ltt d ~-.11hin ~(I d '"" 111l 1 l r n nq Ht\! 

All product names are registered trademaOO of their respective manufacturers 
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