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SARS'_ AR outhits Rotie Ski@ear

SUMMER SALE ...

...on SmartStar for
VAX 7XX series.
Call 800-235-5787
for details
... now!

for maximum maneuverability.

“We analyzed the major VAX
4GLs, 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.
‘And 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, scrolling
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!

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.

Sl

Signal Technology Inc

Providing quality software to 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
FAX (805) 967-0871

“ Cooperative
t Marketing
Program

DPRA 07/89

VAX, VAX/VMS, Rdb, CDD/Plus, RMS, VIDA, and VAXlink are trad
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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OVER5,000
SERVED.

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

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

Emulex Corporation
3545 Harbor Blvd.
Costa Mesa, CA 92626

®

EMULEX

superset of the
DECserver 200 user commands, so
no retraining is necessary.

Less size, more room to grow. The base sys-
temwill supportup to 16 terminals froma package
only 2% inches high. Add a 2-inch high expansion
unit, and you can support 32 terminals from a
system that sits on top of a desk! &

Free book of solutions! For &
more information about these §
and other Emulex products, ‘90
return this magazine’s re- S
ply card or call Emulex
toll free!

Regional Offices: Anaheim, CA (714) 385-1685 Roswell, GA (404) 587-3610
Burlington, MA (617) 229-8880 Schaumburg, IL (312) 490-0050

Canada (416) 673-1211

International Offices: Wokingham, England (44) 734-772929

Munich (49) 89-3608020 North Sydney (61) 2-957-1669 Paris (33) 134-65-9191

DECserver and LAT are registered trademarks of Digital Equipment Corp.
©1989 Emulex 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
* 1-year warranty with 48-hour
Federal Express turnaround.

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.

he CY-82001s 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 OSSN EMP-0O. R A R Y

CYBERNETICS

at (804) 873-0900.

CONTEMPORARLY

11830 Canon Boulevard
Newport News, Virginia 23606
Telephone: (804)873-0900 « Telex: 750605
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THE GRAPHICS SPECTRUM

IMAGE PROCESSING AND VISUALIZATION
3 8 by Elaine L. Appleton
As workstation power improves and highly developed graphical rendering
techniques evolve, computer-aided visual techniques become more attractive
and more readily available.

WORKSTATIONS AND GRAPHICS TERMINALS: ROOM FOR BOTH?
4 8 by Philip A. Naecker
Today, an entire continuum of graphics capabilities is available, ranging from
very low-cost graphics terminals to blindingly fast and highly capable
workstations with prices to match. Is there a place for graphics terminals, or
are workstations the wave of the future?

5 HARDWARE: PCLAN/SERVER 2000
by David W. Bynon
An effective solution for a myriad of PC problems, this product makes PC
users part of the mainstream of information.

ON THE COVER:
Photo by FourByFive, 6 4 SOFTWARE: CASE: DEC’S VIEW, PART 2
K. Kitagawa by Geoffroy T. Roach
An in-depth look at products in the CASE environment and a glimpse at
DEC’s CASE future.
This magazine is not
sponsored or approved by 7 2 UPDATE: DEC PRO ON-LINE
Digital Equipment Cor- by Eric Schoeniger
poration. “DEC" and Access back issues of DEC PROFESSIONAL with the ARIS/BB text-retrieval

“VAX” are trademarks of

Digital Equipment Corpora-
tion. Digital Equipment Cor-
poration is the owner of the 7 8 MEASUREMENT: WHERE HAS ALL THE CPU GONE?

;:::"Z}ka;’? gg;ff”d ';;Z‘: by Betty Steele Walker
For other Digital md:;:"ks,' Observing CPU usage and fluctuation.

system.

see page 144.

Continued on page 4.
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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
ohyes, 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
the RA90.

As for reliability, 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- Call Tod
tics, and we back our disks with a full one-year L ARy

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

MAXPORT is a registered trademark of EMC Corporation.
VAX is a registered trademark of Digital Equipment Corp.
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DEC UNIBUS’ USERS:

ice the performance
at half the price!

N1100 PLUS N1100

W 4 Mbytes DRAM W 2 Mbytes DRAM

W 8 KBytes Cache ® Memory Management
B Hardware Floating Point W Serial Line Unit

B Memory Management B Universal Boot ROM

J-11* POWER FOR OPTIMUM PERFORMANCE
FITS ALL EXISTING PDP 11/04/24/34s
NO BACKPLANE CHANGE

FOR SPECIAL PRICING ON N1100, CALL OLIVIA AT
(800) 233-1837 IN CALIFORNIA (714) 261-8811

£ LU E C T RO NIC.8

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

*UNIBUS and *J-11 are registered trademarks of DIGITAL EQUIPMENT CORPORATION
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MEMORY INNOVATIONS SHOWCASE

VAXstation 3100-Compatible

Memory from Clearpoint —
Unmatched Configuration Flexibility

Conforms to all DEC-mounting hardware
specifications — mount both DEC and

Clearpoint boards on the same processor

board! |

The Clearpoint
DCME-M31

8, 12, 16 MB Arrays for
the VA Xstation 3100

Clearpoint's unique stackable array connector design
allows for the most flexible configurations

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 DEC's
limited offerings. All Clearpoint M31
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
“ . ”» . ~ b

trade-in, trade-up” policy. Clearpoint
boards can make a big difference in your
system's performance.

All Clearpoint memory products are
supported by an unconditional lifetime
warranty and 24-hour-a-day service.

CLEARPOINT

Clearpoint Research Corporatio
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

e DCME-M30 for the MicroVAX 3XXX
e DCME-M20 for the MicroVAX 2XXX
o DCME-MO2 for the MicroVAX 11

e DCME-V88 for the VAX 88XX

e DCME-V86 for the VAX 86XX

e DCME-V7 Series for the VAX 7XX

e DCME-UNI for Unibus systems

e DCME-QQ Series for Q-Bus systems

Call or wite

for our current
catalog, the
Designer's Guide to
Add-In Memory

and Memory Tales,

a memory-
applications video.
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ADVERTISEMENT

Cure for Slow
VAX Revealed

Through my com-
pany, Executive
Software, I have
been engaged in
extensive study of VAX™ 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 T 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.
Who
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 if the
tape is bad and the disk won’t restore after
I've reinitialized it?”

I's no wonder these knowledgeable
VAX Managers snapped up DISKEEPER 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.

Why 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

RTISEMENT

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.

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™ 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
VAXcluster 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

DISKEEPER 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 of DISKEEPER's proc-
essing to a single file at a time. Disk optimi-
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zation requires analyzing and shuffling 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 I/O 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 d 't do it

You can léarn 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 ina
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-IBM™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?

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

RTISEMENT

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, by way of comparison, Digital recently
issued a press release announcing the sale
of the 10,000th 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 hassle-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 Managers
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.

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 Executive Software, Inc.
Copyright © Executive Software, Inc. All Rights Reserved.
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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 of VAXs, 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.
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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-OMTI.
CIRCLE 124 ON READER CARD

=~ Micro Technology
=4 5065 East Hunter Avenue

= Anaheim, California 92807
1-800-999-9MTI
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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!

| Unattended Backup System

| Name Title

| Company Phone
Co. Address
City State Zip

I 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

HSC5X-CA, TA79, HSC, DEC, VAXCluster are registered trademarks of
Digital Equipment Corporation
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VT emulation, PC monitors
and graphics terminals that
stand up 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

THIE % 16 nin. | ;

D&Co

casing completely seals
ouf the ambient envi-
ronment. And with
no fans or filters,
nothing gets in or out 3
but information.
That means Seal- ™%
Touch Terminals are tough
enough to make it in clean rooms

\

7
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| POINT

SUECTRONICS CORPORATION
e

DeeCO is a registered trademark and SealTouch is a trademark of Digital Electronics Corporation. Other products are trademarks of their respective holders. © 1989
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as well as on the shop floor. flexibility makes configuring and including design-in modules

At less than 12 pounds and  reconfiguring fast and simple. without casing—one of which will
only 3" thin, they mount virtually For any industrial application. be compatible with your system
anywhere with two bolts. Right on So when you need friendly, and the harsh realities of an
heavy machinery. Pedestal. Wall. interactive VT emulation, PC industrial environment.

Desk. Workbench. Anywhere. monitors or graphics terminals When the going is likely to get

The only thing about this fam-  where ordinary terminals wont go,  rough, this is the family to know.

ily that isn't tough is using them. give us a call. We have a com- Call us. (415) n@tu
Touch screen software ease and  plete range of SealTouch solutions—  471-4700.

CIRCLE 191 ON READER CARD 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 Memorial 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 since 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?

14 DEC PROFESSIONAL



Guess who wrote the book on how to make
the most of your DEC hardware?

No other independent soft- For a free copy of “The Digital
ware vendor has more experience in the VMS Advantage,” call toll-free:
marketplace than Software AG. Surprised? 1-800-8 43’_9 534

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. (In Virginia or Canada, call
And as our VMS customer base has grown, so has our VMS product list. Today 703-860-5050).
it boasts nearly a dozen of the most comprehensive, tailor-made solutions available. CIRCLE 313 ON READER CARD

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.

5 softwArRe AG

Programming Business Success

© 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 V50,
because it links against the system sym-

bol table.

Please address letters to the editor to
DEC PROFESSIONAL magazine,
P.O. Box 503, Spring House, PA
19477-0503. 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

242,606

808,320

1,216,665

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 V45 was faster than that of disks
running under VMS V4.7 and V50.
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 Fuyjitsu Eagle on the VAX 11/785
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
Edmonton, Alberta [ |

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

PO. Box 15288

Seattle, WA 98115

(800) 5371201
CIRCLE 510 ON READER CARD
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TI’s new TravelMate LT220.
It’s the closest thing to carryinga VAX"™

Texas Instruments introduces

the I'T220 lap-top terminal — the
next best thing to being there when
you need remote access to your
company’s VAX.

The LT220 provides full VT220
emulation in a 4.8-1b. package, with-
out sacrificing functionality. It features
a 25-line screen that’ easy to read. It
even has a full-function keyboard like
the one ona 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

in your briefcase.

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 who'’s ever wished fora 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
today. Call Texas Instruments for more
information or to arrange a demonstra-
tion of the LT220. Phone toll-free,
1-800-527-3500.

/

TEXAS
INSTRUMENTS

36154

© 1988 Tl

Silent 700 and TravelMate are trademarks of Texas Instruments
Incorporated.

VAX is a trademark 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

18

ARISTAILK

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:

W (215) 542-9458 - Pennsylvania

W (818) 577-9100 - Southern California

W (415) 873-2135-Northern California
New!H (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 ARIStalk are:

(I, St e Clustering/Networking
; Site Management
........................................... 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 runnjng 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

DEC PROFESSIONAL



Best 4GL Software
FOCUS for VAX *

Information Builders, Incy

“Cooperative
! i 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 #I
4GL for VAX, please call or write
Information Builders, Inc.

Q|FOCUS

Information Builders, Inc.
CIRCLE 235 ON READER CARD

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/V’MS
Gauide 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 LIBSTRA__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:
John 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 V5.0? If so, we’ll run the
V4.0-only application on the 8250 cluster
and run the other application under V5.1
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 A5.0. This ap-
plies to homogeneous as well as hetero-
geneous clusters. I don’t believe V5.1 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 can 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-

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 4.2 se

s aFele « :
ts a new gold standard for VAX word processing.

Power Of Gold

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.

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

800-843-1317

In California call 714-970-1515
Fax 714-779-7468
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Corporate Mouse Solution

Itac Systems Inc’s Mouse-Trak
Replaces VA Xstation 2000 Mouse

f you prefer the feel of a

trackball more than that of
the standard VAXstation 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 79
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-
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main active for the length of
time that the
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

button is

W AICH

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

Itac Systems Inc’s Mouse-trak directly replaces your VAXstation 2000 corporate mouse.
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Tt took Logicraft
to get two other giants

t &

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

to each other.

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

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

Bringing DEC and IBM Together
clilliltlal| JEESEY

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

Logicraft is a registered trademark of Logicraft, 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 trademarks of Digital Equipment 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.
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 9999 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-
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puter, from 50 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
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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/O
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

INQUIRY S
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Empress’ RDBMS processes bulk data in a usable format. Data
is used in a relational model and accessed through a 4GL.

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
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

made

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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There’s no better way to keep your suit 2 network full of different appli-
multiuser system friendly than by cations. Then too, the 2492-B is
connecting it all together via Ethernet. equally at home with DECnet
And now, thanks to Talaris Print- ‘ and TCP/IP networks. So

-,

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

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.

; -
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Lots Of Hoopsla

Ithaca Software’s Hoops Creates
Interactive Graphics Applications

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- and 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.
spacing, color, path and

Text size,

justification also can be
adjusted.

Rendering attributes can
be collected into a Style
Library. For example, the
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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!’ iare
Ultilities exist to pan, zoom
and orbit cameras to allow

available.

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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Better Science Through Pictures

Swiface Flot

Axial Vel

PV~WAVE

Results of computa-
tional fluid dynamics
(CFD) analysis
using data from
Holset Engineering
as visualized on a
VAXstation 2000.
At the left, powerful
image processing
features quickly
show an overview
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
PV~WAVE on your VAX, DEC or
SUN workstations.
Visualization 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!

Our Scientific

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

PV~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 PV~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 PV~WAVE . sy
helps you see your :
data fast. And
spend more
time formulat-
ing important
results. Call
Chris Logan at
800/447-7147 1o quahfy for a free
evaluation copy.
PrecisionVisuals®
Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA
303/530-9000 Fax 303/530-9329
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Last Generated Date: 01/12/89 Time: 14:33:30
Time: 15:50:42 By: Jane

Last Accessed Date:
Data Base:

Data Base Definition
ADTABLE

Keys/Period Definition
Import Data

Table Maintenance

View Menus

01/12/89

ADVANTAGE/G

Reporting:
Data Column Definition
Label Column Definition
Exception Variances

Help Menus

Bottom Buttons

Prefix Utility

By: Jane

Charting:

Standard Reporting
Chart Editor

Exception Reporting
Chart Editor

Generate

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,
resources forms or cash-flow
statements. In Advantage/G,

human-

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
Dimension, which provides

include

a relational view of data for
sales and expense analyses;
Target, a project manage-
ment system that tracks
marketing programs or
product development cycles;
NewsIrack, 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 tecommends a
2,400-bps asynchronous
modem. EIS/G is compatible
with the HP Laserfet 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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INTRODUCES
THE TWO THINGS
MISSING FROM
YOUR DEC 3100:

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 10ms,
340MB drive.

For even greater capacity,
DILOG also comes through
. with 2.6 gigabytes in a tabletop
Greater Capacity —638MB. 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
things missing from your 3100,
call us today.

DISTRIBUTED LOGIC CORPORATION

1-800-DILOG32
(Outside CA)

Corporate Headquarters
1555 S. Sinclair Street

. . . Anaheim, CA 92806
Faster Average Seek—10ms.  (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
IVMS Layered Utility For Organizing Files

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
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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 in the other
windows.

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

Press / for Menus
Select: #.%%*
Order: Name Ascending
Hain:
DUAO : [HANCOCK ]
| HaIL
—PROGRANS
| BIGPROJECT
} L—WORKCOPY
L—SHALLPROJECT
L—HORDPROCESS ING

LETTERS

Contents.
ANDERSON.DOC;2
| ANDERSON.DOC;1
BERGEN.DOC;2
| BERGEN.DOC;1

DIRECTORY

DUAG: [HANCOCK.,

Typing / CUSTOMIZE, for
example, lets you set statistics
you wish to have displayed
on the screen. /| CUSTOMIZE
VMS EDITOR 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.
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

Status:

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-
management
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.

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

activities,

Press PF2 for Help

STATISTICS

User: [FIXRATE,HANCOCK]

Quota:

2500 Free:

ALL FILES: DUAO: [HANCOCK]

Dirs:
Files:
Select:
Hark:

9 Blocks:

241 Blocks:
241 Blocks:

0 Blocks:

DIRECTORY: INTEROFFICE

Dirs:
Files:
Select:
Hark:

BERGEN2.DOC; 2
BERGEN2.DOC; 1
HOGAN . DOC 1
HOWARD .DOC; 1

0 Blocks:
30 Blocks:
Blocks:
Blocks:

Filemaster’s three extendable windows display your overall directory tree (left), file statistics (right)

and the editable file (below).
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DIABLO®
630 ECS

TurboLaser/PS-PLUS 3

HP Laserjet®
Series II

,lm'o needmo"'po""whmdheaddmonamsks
Qfso&ware, and just
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S LNOSR"’ HP I.aser}et seties lI and Diabi0° 630 ECS ALL—IN<
system.

* In addition, Camintonn provides RS-232, Centronks and
: Apple'l'alk interfaces for expansion convenience.

Now you re half way to healthy again!

_Canﬂnmnn ehminaﬁes all the aches and pains assoeiaxed with

buying the right laser printer. And, our emergency room staff
of applications personnel is standing by to answer any
questions you mny have to &Se “‘Post Purchase’ syndrome.,
Take to the TurboLaserfPS PLUS 3 and call us in the

Call 1 (800) 843 8336

‘Western Regional Office (714) 5530247

Eastern Regional Office (617) 871 1178

- FAX (714) 660-8063
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~mmwmwmd Adobe Systems Inc. DEC, LN03, LN03 PLUS and LNO3R.

Diablo and 630 ECS are trademarks of Xerox
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Let’s C PostScript Now

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

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 UniPress
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

32

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-

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.

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 PostScript

conjunction with the Uni-
Press Emacs editor, you can
edit and view C code in one
window while viewing the
produced PostScript in
another. The 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.

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.

main ()

#define pickfont (fn,sz) setfont (scalefont (findfont (fn),sz))

/main  {

1PS-Adobe-2.0

(Times-Bold) findfont 24 scalefont setfont

{

int . 8

pickfont ("Times-Bold", 24);
erasepage ();

for (i =20; 1 <600; i += 40) (
gsave ();
moveto(300, i);
s = i < 350 ? (400-i)/250 : (i-300)/250;

)

scale (s, s);

cshow ("C for yourself -- PS for NeWS!'");

grestore ();

showpage ();

erasepage
/_i 20 store
<
_1 600 Lt not {break) if % for condition
gsave
300 _i moveto
/75 1 30t
400 i sub 250 div
> &
_1i 300 sub 250 div
) ifelse
store
.S _s scale
(C for yourself -- PS for NeWS!)
cshow
grestore
_i 40 add /_i exch def
) while
showpage
} def

A C program ready to be compiled is shown at left. C2PS-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 NeWsS
or on an Apple LaserWriter.

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

For more information,
contact UniPress 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.

EBEEE 4105 EMULATION

EM4105 16/64 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.

m ASCIl, Xmodem, and Kermit File Transfer
Command (Script) files

Phone Directory

Scroll memory

Hot Key

Loadable Character Sets

Network support

Diversified Computer Systems, Inc.

U 3775 ris Ave. Suite 1B, Boulder, Colorado 80301
FAX: 303-4471406 (303) 447.9251

Other DCS emulators: EM220 — DEC VT220 Emulation
EMA4010 — Tek 4010/VT220 Emulation

Trademarks: VT 102, 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

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
capacities ranging from 665
MB for one subsystem
upgradable to 35 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
E1000, also for the UNIBUS
and Q-bus.

The Maximizer disks
are compatible with the HSC
70/50/40, KDB50, KDA50 and
UDA50 disk controllers. The
incremental design of the

formatted

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-

34

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 of 781 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 1s 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 23-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-FI>. Or was it <Alt-FI>>? 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 VT200 layout keyboard bundled with VT240 or VT220
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

each 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 VT and PC keystrokes. And with the PowerStation,
startup training costs are virtually eliminated.

Consistency. The PowerStation keyboard provides a consistent
interface for both VT emulation and regular PC 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

a keystoke.

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 terminal 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 VT241/VT340 graphics
emulator and ZSTEM 220, our VT220 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.

KEA Systems Ltd., 2150 West Broadway, Suite 412
Vancouver, B.C., Canada V6K 4L.9
Telephone: 604-732-7411 Fax: 604-732-0715
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DIGITAL
WATCH

Evan Birkhead

Continental Dnift

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.

Opverall, 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.”

Companies Mentioned In This Am'e!&« .
Access Technology Inc. Hewlett-Packard Buss Systems nc.
2 Natick Executive Park 3000 Hanover St. ‘?86& §mbamm Rd.
Natick, MA 01760 Palo Alto, CA 94304
(508) 655-9191 (415) 857-1501
CIRCLE 518 ON READER CARD CIRCLE 406 ON READER CARD
Bull Computer BMCop.
300 Concord Rd. Old Orchard Rd.
Billerica, MA 01821 Armonk, NY 10504
(508) 671-6000 (914) 765-1900
CIRCLE 519 ON READER CARD mmmmm,m
- 138 Technology Drive 22 Cotton Rd »
- Waltham, MA 02154 Nashua, NH 03063
~ (617) 894-7000 (603) 880-0300
- CIRCLE 520 ON READER CARD CIRCLE 521 ON READER CARD
~ Digital Equipment Corp. Olivetti USA.
146 Main St. 765 USS. Highway 202
Maynard, MA 01754 Somerville, NJ 08876
(508) 897-5111 (201) 526-8200 ,
 CIRCLE 403 ON READER CARD CIRCLE 522 ON READER CARD

Ross’s first move was to become a
CMP in the UK. 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 2020 VAX spreadsheet, has com-
plemented its UK operation with its
own Applications Developmént 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.” n




Image
Processing And
Visualization

GEAFTHICS SPECIERUM

Graphics grows up as workstation power improves and

rendering techniques evolve.

B ELAITNE 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 mean the use
of computers to graphically depict
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

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 digitized from a NASA/JPL image.
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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
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GRAPHICS SPECTRUM

In this example of visualization, representations of a heme group from Cytochrome C3, 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,

DEC PROFESSIONAL
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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 dataq,
and even integrate all types of graphics
from charts to graphs to drawings.

Graphic forms of any type:

From simple bars, pies, and lines, fo 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 well 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 resulfts.

For more information, write or call Chris
Andrews today.
800-841-3734 (Ext. 1907)
(In Calif. 800-468-0725)
Computer Associates
10505 Sorrento \Valley Road
San Diego, CA 92121-1698

© 1988 Computer Associates International, Inc.
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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.
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
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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 50
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

. Astrophysics ™~
A\Gom::utatmnat Fluid Dynamtcs
. High-Energy Physics ©
. Meteorology and Oceanography ~
{f Molecular Modeling -
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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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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
rotation, 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-

.. .1t’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 c’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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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.

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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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.

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 no longer over-
heats.” At that point, the 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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Workstations And
Graphics Términals:

ROOM FOR BOTH ?

A look at what workstations and graphics terminals

bring to the table. By pHILIP 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 [ 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 VAXstations, 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
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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.

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.

Besides Prime and Silicon Graphics, competitors in personal
CADI/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 VO
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
DS1000/2000 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.

Tivo 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 oné
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-

T 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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Network DEC to UNIX?
(kYo Didt Ko~ Kty (!
TCOP/[P /mmggwm...

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?

For WM, RO, RT -1, LAS, Aud TIX-Pls...

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.

Deiigned T Bongfit ...

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.

for Emoz( /4,0,0&‘(0%«...
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!

_[WM? Call Process Software Corporation today.

pnocsss OlFTWARE  413-549-6994

35 Montague Road « PO Box 746 « Amherst, Massachusetts 01004

DEC, IAS. RSX, RT-11, UNIBUS, VAX, and VMS are Digital Equipment Corporation trademarks. Unix is an AT&T
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark.
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RMSEDT"

RMS FILEEDITOR

DON'T
LEAVE YOUR SYSTEM
WITHOUT IT!

RMSEDT WILL ALLOW YOU TO INSTANTLY MODIFY,DISPLAY
AND PRINT DATA FROM ANY RMS FILE, ELIMINATING THE
NEED TO WRITE FILE MAINTENANCE PROGRAMS.

* INDEXED, RELATIVE AND SEQUENTIAL FILES.
* FIXED OR VARIABLE LENGTH RECORDS.
* DECLARE, DISPLAY AND WORK WITH ANY DATA TYPE.
* GET, PUT, UPDATE AND DELETE RECORDS ON LINE.
* WORKS WITH ALL LANGUAGES.
* FULL SCREEN DISPLAY AND INQUIRE MODES.
* FULLY INTERACTIVE OR COMMAND FILE DRIVEN.
* 30 DAY FREE TRIAL *

RMSEDT IS AN ESSENTIAL NEW PRODUCTIVITY TOOL FOR
ALL SYSTEMS THAT USE RMS FILES.

(Bvl‘(‘lx COMPUTER SYSTEMS
5372 Long Beach Blvd.
Long Beach, CA 90805

FOR MORE INFORMATION
CAL (213) 423-0454 USA (800) 245-1233
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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.

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
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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.

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-

DEC PROFESSIONAL



OutperformV’1240/ 241 Gra thS 'Iérmmals
ByIrading 4 Old Colors For 16 New Ones.

Presenting a fresh set of enhancements to the leading DEC® VT240/241 terminal
emulation software. New Smarlerm’ 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 VT1240/241 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.

Automatlc keyboard remapping has been added. The PC num lock, for
example, becomes the DEC PFI 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 Smarlerm software user, call us
today at 608273-6000 to trade up. And if you're not a Emﬂ"’g"—”’ |
Smarlerm user, now's the time to become one.

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

EmulateThe Best With The Brightest.
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©1988 Persoft, Inc. All Rights Reserved. Persoft and SmarTerm are registered trademarks of Persoft, Inc., 465 Science Drive, Madison, W1 53711
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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 in 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

X workstation, provides. Workstations
sometimes 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 II-
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

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

Allied Telesis

adds more functionality

in the DECnet environment.
Allied Telesis is a specialist in Ethernet building

blocks, adding more modular plug-in

functionality and allowing more configuration

options. Allied Telesis AT-5000 is the only

Multimedia Concentrator offering IEEE 802.3

Ethernet based repeaters, transceivers, and a MAC

Layer bridge in a coax, fiber optics, repeater and transceiver
modules can be mixed with in the same chassis. ATl also
offers single, dual, and multiport transceivers and repeaters.

A'L Allied Telesis Inc.
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Three Things You Shouldn't

ce

Have'IoShare At The Off

4

PP r S 7 n

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 LANSs.

With TGRAF’s comprehensive Tektronix graphics
terminal emulation and Grafpoint’s superior customer
support service, you can forever put the terminal
sharing blues behind you. Call Grafpoint for the name
of your local distributor and order a no-risk 30-day
evaluation copy.

& GRAFPOINT

1485 Saratoga Ave., San Jose, CA 95129
1-800-426-2230. In California 408-446-1919

PLEASE CIRCLE 114 FOR DEMONSTRATION

*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 VT52/VT100/VT220.

(P e s iy

YES! 1 want to learn more about the leader in
" Tektronix emulation. Send me your free pamphlet ”
" “Spend Less On A Graphics Terminal.” “

Name
" Company ”
" Address ”
Mail Stop
” City, State, Zip ”
Il Phone ll
(Area code)
" Please fill in coupon or attach your business card and mail "

to Grafpoint, 1485 Saratoga Ave., San Jose, CA 95129

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 mmarket 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.

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

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.

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 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

soon.
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of the market. However, C.Itoh 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 a 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 applicasions 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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By David W. Bynon

An Effective Solution
From DEC

For A Myriad

0f PC Problems.
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CLAN/SERVER

2000

There’s no doubt that
the PC has done more
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, TK50
and RD54); loading VMS, DECnet and VMS
Services for MS-DOS via the TK50 tape drive;
and registering each PC connected to the LAN.
My installation took about a day to complete
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SAP.

you automate your entire
system 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.

Total DP Expenses

ProjectCosts 146k

Work
Work Unit  Order

Accurate, detailed project accounting.

A 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.

DCL interface is faster

and easier than menus.

A 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

. [ Res: e Management [ Capacity Plannin,
HELP, and even 20-line command recall of . B .
. [ Performance [ Printer Forms

VMS V5. These unique features mean your Management Accounting

staff feels an immediate comfort level with [J Software Package [ Selective Image

ARSAP, and you save valuable training time Reporting Accounting

and expense. O Organizz.nion [} Intergraph
Accounting Accounting

ARSAP is a registered trademark of GEJAC, Inc. DEC, INTERGRAPH, SUN, APOLLO and UNIX are regi d trad ks of Digital Equip Corp., Intergraph Corp., Sun Mi

If there’s a more automated system
accounting product than ARSAP,
it’s still on the drawing board.
Call for more information on:
O User Chargeback [ Project Accounting

Track your entire organization automatically.
VARSAP’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

P~ GEJAC

INCORPORATED
8643 Cherry Lane, Laurel, MD 20707

CIRCLE 113 ON READER CARD

, Inc., Apollo, and AT&T Bell Labs.
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Custom
keys
maximized
our
software
nvestment.

THE ULTIMATE
KEYBOARD
ENHANCEMENT.

Maximize your software investment with
sets displaying any symbol,

language, code or legend. Custom keys

from Synctronics enable you to:

M Reduce training time

B Instantly increase user productivity

B Promote on-the-job user satisfaction

B Increase hardware utilization

Stock and custom keys available for

DEC, IBM, WYSE, COMPAQ, and

other systems.

For complete product information and quantity discounts call

(800) 444-KEYS

4901 Mqrcnaf‘BM .
San Diego, CA 92117
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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
V1320 terminal

DECnet
- VMS Services for MS-DOS
version 2.1

e e

 PC Software (for 16 users)

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 Ultility, 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
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m 1032, 4

and 1 trillion bits of interplanetary data
were lost In

Dr. Raymond Arvidson
Chairman, Magellan Data Products Group
Member, Magelian Radar Investigation Group

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

vhat it

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

Along with the team from the
Department of Earth and Planetary

nces, 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 c
bility, the database can be easily
searched and data quick /
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

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
connect to file and disk server resources
can be 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 Ultility, 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 Ultility,
you have complete control of the file and
disk servers and the resources offered to
the PC users.

The PCSA Manager Ultility 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 TK50 tape drive saves files for

all PC clients on TK50 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.

ARTICLE INTEREST QUOTIENT
Circle On Reader Card
High 528 Medium 529 Low 530

Digital Equipment Corporation
146 Main St.

Maynard, MA 01754

(508) 897-5111

CIRCLE 403 ON READER CARD

Novell Inc.

122 E. 1700 S.

Provo, UT 84606

(801) 379-5900
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Sun Microsystems Inc.
2550 Garcia Ave.
Mountain View, CA 94043
(415) 960-1300

CIRCLE 458 ON READER CARD

3Com Corp.

3165 Kifer Rd.

Santa Clara, CA 95052
(408) 562-1508
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Reflection runs through more
PC-to-VAX networks

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.

Choose the LAN that best fills your
company’s network needs — then choose
Reflection PLUS for your VT terminal
emulation. No other VT terminal emu-
lator is adaptable to so many different
environments.

The large number of networks sup-
ported by Reflection means that high-
quality VT emulation is available to
you — whatever LAN 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 VT241 terminal with 16-color
ReGIS graphics. Reflection 2 PLUS for
$249* emulates the VT320. 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.

SOFTWARE
1-800-8PC-2VAX

(1-800-872-2829)

CIRCLE 315 ON READER CARD
Walker Richer&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.




Part 2: Current
Products And Plans
For The Future.

DEC’S VIEW

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
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,
GANTT 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,
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. Netron/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

Information Builders and
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Reflection-When you nee

to

do two johs at once

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 7989 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

R

.

e

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

SOFTWARE
1-800-8PC-2VAX

(1-800-872-2829)
CIRCLE 143 ON READER CARD

Walker Richer&Quinn, Inc. 2
2825 Eastlake Avenue E., Seattle, WA 98102

206-324-0350 FAX 206-322-8151




Requirements

Design and Coding

Production

Implementation

Courtesy Digital Equipment Corporation

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 VAXset 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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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 DTM run-
ning PCA on an application. PCA and
DTM are a part of VAXset.

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 VAXset.
These tools are LSE, SCA, DTM, PCA,
CMS and MMS.

For UNIX systems, librarian func-
tions are supported with sccs. Auto-
mated system and documentation build-
ing is handled by the UNIX utility make.

Under VMS, DEC’s VAX Document
handles composition and output of large
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

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

The potential for success that your VAX™
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. lts
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

we'll make you
Manager of the Year.

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.

SPSS-X interfaces with other popular
VMS™ software tools, from All-In-1™ and
20/20™ 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

CAREER HIGHLIGHTS
Used SPSS datq en
for customer satisfa
to 17% increase in cu
rate within first year,

34 De_s'gned sales-lead t

using SPSS data m
and SPSS Graphics™ chart

overhead costs—ang hols. i

E(;te results in half the time.

0se new office sites, based onS
forecqsts from economic and denmoFiSS
graphic data. Re
more than doubled old

Named Manage i

research and str

fry/analysis system
ction surveys. Led
stomer-retention

racking system,
anagement facilities

gave more accy-

sult: New revenyes

r of corporate-wide
ategic planning staff,

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

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

1-312-329-3304.
Because, after all, it's the right decisions
that help you reach the top.

m §
Best in the final analysis.
444 North Michigan Avenue - Chicago, lllinois 60611

SPSS is a registered trademark of SPSS Inc. SPSS-X and SPSS Graphics are trademarks of SPSS Inc. VAX, VMS, All-In-1, DATATRIEVE and Rdb are trademarks of Digital Equipment Corporation.
20/20 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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AdvDev

Analysis
Design
Code
Test

VAX Software Project Manager |—

Maint.

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

|

Courtesy Digital Equipment Corporation

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
VAXset, 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 VAXset, the VAX Software Proj-
ect Manager, the VAX/Ada Compiler,
Interactive Software Development’s
Software Through Pictures, Interleaf’s
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-2167A 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,
youre 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-11® provides live links now, is integrated with ALL-IN-1® and
works identically on the VAX and PC.

That means you can use MASS-I1 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-I11's live link architecture will save you time, money and disk
space. And, you're going with a winner. MASS-11 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

312-882-0111.
The world is moving to MASS-11

MASS-Il is a registered trademark of Microsystems Engineering Corporation.
Compound Document Architecture and ALL-IN-1 are registered trademarks of Digital Equipment Corporation.
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Why the most productive toolset for Rdb and Oracle databases
comes from Cullinet. ’ e

It's the development toolset for the

VAX™ environment from Cullinet—%-‘ﬁ%%%
Enterprise:Builder™ and
Enterprise:Generator.™ A toolset
so powerful, it gives you an amaz-
ing 30:1 productivity advantage
over 3GL
toolsets. |

if that werent enough,

Enterprise: Generator also __usf

gives you the vendor

independence 4 &m ‘DB
you need to FOR THE UMS
develop : ENVIRONMENT
applications

for any platform, indeendent '
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 information. (In MA, call

Cullinet

617‘329'7700, Ext. 2135) Then get ready " The Power To Build On.
for a development toolset you can build on. And on. And on. dlilolit[a] |

Enterprise:! Bullder Enterprise:DB and Enterprise:G are trad ks of Cullinet Software, Inc. Rdb, RMS, VMS and VAX
are trad ks of ngnal Corporation. Oracle is a trademark of Oracle Corporation. @1989 Cullmet Software Inc.




See the industry’s
most productive
VAX toolset at the
Cullinet Seminar
nearest you.

Attend this new Cullinet 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, 1L 6/22
Hartford, CT 6/22
Denver, CO 6/27
Cincinnati, OH 6/27
Dallas, TX 6/27
Detroit, MI 6/29
Valley, CA /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
Cullinet’
The Power To Build On.
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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 STORE for the future for CASE
at DEC? Several trends have emerged.
With the recent release of DECwindows
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

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 CASE/IS program, Corporate
Systems Group, Marlborough, Massachusetts.

Assistance for this article was provided
by Michael Kendall, Engineering Systems
Group, and Shirley Ann Stern, Corporate
Systems Group, Digital Equipment
Corporation.
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ARIS/BB
Provides A

Text-Retrieval
System For
Accessing Back
Issues Of DEC
PROFESSIONAL.

72

¥ YRO

N-LINE

DEC PROFESSIONAL is
a valuable reference tool,
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-

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.

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

DEC PROFESSIONAL



*I’ve got all the right connections.”

Now with SSU support in all DEC compatible models.

FalcoiZ%e 13 081

: i FELOCATION
WE PHOE | BUILOING LOCATION  NOGER MANAGER  APPR

3
80

W3 Falco3226e 066 047
The advanced features and user friendliness set a new standard for operator
performance and flexibility at a very affordable price.

Qur commitment to quality, reliability and service, has earned us the
reputation as a major manufacturer of terminal products for the general
distribution market, system integrators, and End Users.

More places to
connect to!
Four ports for
printers, scanners,
mouse—even 4
different hosts.

]
Simultaneous
132/80-column
display makes

text/spreadsheet,

connections a snap.

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

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 147 flat, non-glare, high-resolution screens. Amber,
white or green monochrome at no extra charge. And ASCII, ANSI,

one year warranty guarantees it. And our customers vouch for it.
Ask them. Or better yet, see for yourself.

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

FALCO

Falco Data Products
1294 Hammerwood Ave.
Sunnyvale, CA 94089
(408) 745-7123

Telex 4973271

FAX 408-745-7860 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.




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).

harge Continu

o\ sunsC
"“\““S ‘

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.

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

B To access the
¢ keyword

B 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.

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

DIRTY TAPES?

REDUCE JOB ABORTS
INCREASE TAPE LIFE
ELIMINATES CINCHING
NATIONWIDE SERVICE

MAGNETIC TAPE CLEANER/REWINDER

PERIPHERALS

Ladi i

sv%TEMS

JL

STORAGE ARRAYS

Now Shipping DEC, RA Compatible
FUJITSU Disk Storage Subsystems

Plug n’ Play on HSC50/70, KDB, KDA

UDA Controllers

Building Blocks on Sale Now!

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

rouR i@l svunee

A High Technology Company

1363 Logan Ave.

Costa Mesa, CA 92626
Headquarters 714-540-4925
Outside CA. 1-800-468-6888
FAX 714-540-2026

CALL NOW FO& B0 SAVINGS

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

I, 916 - 925 - 5727 e

— ACCEPTED —

FAX (916) 925-7340
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Some things are meant to be shared.
Like our SI93 disk drive for instance.
With 215 ms average seek time and
50,000 hour MTBE, the SI93 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.

—— —— " B ———————— (- ———

Ethernet

MicroVAX II

MicroVAX Il || VAX

11/785

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
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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.

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

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

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

r Matches in File ‘
DECPRO 12-88 ARISTALK

N

PETL G e T e S e

DECPRO 12-88 Switching Between VMS And UNIX
DECPRO 12-88 Tell It Like It Is

DECPRO 12-88 Big Problems For IBM

DECPRO 12-88 Parallel Emphasis

DECPRO 12-88 Cluster Chronicles: System Tuning
DECPRO 12-88 Corporate Electronic Publishing
DECPRO 12-88 Selecting An Ethernet Protocol Analy
DECPRO 12-88 Table of Contents

DECPRO 12-88 Products

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.

contents: Both VMS and UN

Switching Between VMS And UNIX

BY BOB BESNER
BOTH VMS AND

r Unformatted text from DECPRO 12-88 Switching Between VMS And UNIX ‘

K have 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.

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

{ have gained a significant hold in the marketplace over the last 10
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

k)ommand?

|
e

Figure 2: The Text screen displays the highlighted match. You can move through the
text by line (Up and Down arrow keys) or by screen (Next Screen/Prev Screen).
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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
CIRCLE 549 ON READER CARD
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press RETURN or pr

seller comes
_inanillustrated edition.

With the WY-85 at left, Wyse authored

.- the best selling alternative to DEC’'s VT~

B

*And while our keyboard is identical to

e

220. It’s fully compatible with the V'T-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.

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 W¥-85. Plus graphics, with full
Tektronix 4010/4014 compatibility, and
high resolution characters. ‘

4

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.

WSE

We make it better, or we just don't make it. °

dee}‘nark; Owners; Wyse, WY-85, WY- 99(‘T/Wyse Technolog) DH? VT}ZZ(YIDlgxtqumpmen( Corporation; Tektronix, 4010, 4014/ Tektronix. Screen image on WY-99GT ¢reated using Cognos Power House.

*IDC 1986 US, I'ermmdl Census.
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MEASUREMENT

By Betty Steele Walker

Observing
CPU Usage
And Fluctuation.

i k CPU__USE.DOC

78

HERE HAS

THE €80
GONE?

How well-dis-
tributed are the
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/
NODISPLAY/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=NON_CPU. SMP CPU_USE

This creates two new files:
MODE_USE.SMP and CPU__USE.RPT.
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__USERPT reports interrupt stack (1),
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.

DEC PROFESSIONAL



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 VO 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 I/O 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 /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 /O access,
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$! CPU_USE.COM
$! MODE

$SET NOVERIFY
NUM = 0
TOTAL = 0
OTIME = 99

PRT_FILE[0,132]
FF := <FF>

GOTO MODE_LOOP
SHEADING:
WRITE REPORT FF
PRT_FILE[50,60]

U B B S B B

WRITE REPORT "
PRT_FILE[0,132]
PRT_FILE[1,4] :=
PRT_FILE[9,4] :=
PRT_FILE [40,60]
PRT_FILE[115,17] :=

P A P P B P B P PP BB

GOTO NEWTIM

$! MONITOR REPORTING FROM MON_CPU.SMP DATA COLLECTED

$MONITOR MODE/DISPLAY=MODE_USE.SMP/INPUT=/P1

OPEN/READ INPUTF MODE_USE.SMP
OPEN/WRITE REPORT CPU_USE.RPT

:= "SYSTEM MODES"
WRITE REPORT PRT_FILE

"DATE™
"TIME"
i= Moo M === 0 === D --- E --- §---M

ll]

WRITE REPORT PRT_FILE
PRT.FILELD,132] == #n

A el D 6
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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 I/O completions on slow
peripheral devices.

Continued on page 157.



FROM THE LAB

Precision Visuals Inc.’s PV-WAVE Is A Software System
For Data Acquisition And Visualization.
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New WAIVE

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 of language 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-

DAVID B. MILLER
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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 WVINSTALL.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, ‘WAVESDIR:SAMPLE.DAT’
READF, 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 is 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 = ASSOC(1, FLTARR(30, 40))
A = SAMPLE(4)

PLOT, SAMPLE(0)

will do the following:
1. Open INPUTDAT 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 (A)

transposes the array you input in the
above PV-WAVE sequence. Other array-
manipulation

HISTOGRAM(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

routines include

which returns a

DEC PROFESSIONAL
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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 supprls a
number of data types . . .

JJ

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:

is ‘AVE’ (position indexes start at zero).
Otbher string functions allow EBCDIC-
to-ASCII and ASCII-to-EBCDIC conver-
sion, strip leading or trailing blanks, and
the conversion of a 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

FROM THE LAB

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 LNO03+ laser printers, Hewlett-
Packard HP-GL plotters and PostScript
laser printers.

Image processing routines are also
part of PV-WAVE. For example, the
sequence:

v, 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 mice.

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.
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